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Image-guided Liver Surgery Session
13:40-15:10　Thursday, May 9th　Room 1

ILSS-01 Minimally Invasive Therapies & Artificial Intelligence: the Magic Wand of 
Surgery

Jacques Marescaux 1,2

1Research Institute against Digestive Cancer (IRCAD) - Strasbourg (France), 2Institute of Image - Guided Surgery - 
Strasbourg (France)

Undoubtedly, hepatobiliary and pancreatic surgery is the specialty, which will benefit the most from the concept of “Augmented 
reality-assisted surgery”. This concept combines an augmented view (i.e. virtual reality and augmented reality) with 
augmented surgery. This allows to develop a new generation of robots using artificial intelligence.

Augmented vision consists in transforming a 2D medical image into a 3D medical image by using virtual reality algorithms. 
It allows not only for preoperative planning, but also for an interactive simulation by using surgical instruments directly on 
the image. The utimate goal of augmented vision is augmented reality, which is the merging of the virtual image with the 
real image provided by the camera. 
This concept presented a limiting factor, which is known as “rigid deformation”. However, studies should be orientated 
towards “non-rigid deformation”. In order to overcome this technological obstacle, a new concept of hybrid surgical platforms 
has been created, combining a CT-scan, an MRI, a robotic CT-scan (ARTIS pheno), and a 4D ultrasound system within the 
same operating room. 

The augmented hand concept consists in developing a new generation of intelligent robots, especially some which would 
integrate a 3D virtual reality image, just like a GPS does for a car. 

The augmented brain concept uses artificial intelligence not only for diagnosis, by allowing the surgeon to use the best 
surgical strategy, but also to understand and analyze medical imaging. The ultimate aim is to use artificial intelligence to 
perform a real-time analysis of the surgical procedure, in order to try and imagine the development of an automated surgical 
procedure in the future. 
Artificial intelligence in the operating room should also lead to the development of a “control tower”. This project has 
been developed at IRCAD/IHU, integrating preoperative imaging, 3D reconstruction, and the image provided by external 
cameras, the image provided by the laparoscopic camera, and physiological signals transmitted by the anesthesiologist. The 
analysis of this data will allow to monitor patients’ workflow depending on the surgical intervention, until they return to their 
professional activities.
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ILSS-02 Uses of ablation in liver surgery in the era of hybrid operating rooms

Mariano E. Giménez 1,2,3

1General and Minimally Invasive Surgery, University of Buenos Aires, Argentina - Strasbourg (France), 
2Percutaneous Surgery Institute for Advanced Studies University of Strasbourg - Strasbourg (France), 
3Percutaneous Surgery IHU-IRCAD - Strasbourg (France)

Percutaneous Image-Guided Surgery are procedures that are performed through the skin by minimal incision, guided by 
images and involve artificially intelligent, robotic, data-driven, mixed reality, navigation systems, surgeomics and advances in 
image quality, image fusion and target location. These developments will also require surgeons (or whoever performs these 
techniques through the skin), to acquire various non-technical skills, centered mainly on teamwork and the exercise of new 
leadership styles.
In this way we can say that image-guided surgery is the evolution of minimally invasive surgery (MIS).    At the end of the 
last century, MIS allowed us to add something fundamental after diagnosis and before treatment: The possibility of "choosing 
the tool".  Before this, we only had open surgery, and with the arrival of MIS (laparoscopy, interventional radiology and 
therapeutic endoscopy) we were able to choose what was best treatment for our patient.
Now with the new technologies, we can do much more.
We propose that today you can and should perform 8 steps listed in table N 1.

Table N 1
Actions on a surgical patient in the era of Image-Guided Surgery.

STEPS ACTIONS
1. Diagnosis a) HQ Images (MRI – CT)

b) Radiomics
2. Choosing a tool a) Open, Laparoscopic, Endoscopic, Percutaneous or combination

b) Specific tool
3. Planning a) Inmersion technologies
4. Location of target a) Image fusion

b) Surgeomics
5. Navigation Systems a) Optical

b) Electromagnetic
c) Robotic

6. Treatment a) Specific
b) Robotic
c) Mixed reality (dynamic augmented reality)

7. Inmediate control of results a) Image fusion
b) MRI, Elastography
c) Delta radiomics

8. Follow up a) Specific
b) Delta radiomics

In recent years we have witnessed a significant increase in the use of HQ images in percutaneous surgery (improved image 
quality, image fusion, mixed reality and navigation systems). This allows a combination of image-guided procedures, making 
them safer and less invasive by refining existing techniques.
To this end we are seeing the construction of so-called hybrid operating rooms. (Figure 1).

Figure 1
IHU. Institute of Image-Guided Surgery. Strasbourg University. France
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These operating rooms are equipped with advanced medical imaging devices such as angiographs, as well as CT and 
MRI scanners. Imagenology has been a standard tool in the operating room for a long time in the form of mobile C-arms, 
ultrasound, and endoscopy.  However, new minimally invasive procedures are also now using image acquisition techniques to 
allow visualization of smaller parts of the body, rendering it “transparent.”
Image fusion technology and Augmented reality, which allows for the combination and overlap of intraoperative and 
postoperative images, (MRI, CT, or Pet Scans) as well as 3D reconstruction, makes surgery safer and provides a more 
accurate guide as to where to puncture or cut. (Figure 2)

Figure 2

These are the ways in which true image-guided surgery will allow us to perform more precise, less aggressive procedures, 
causing less functional disruption and improving postoperative quality of life. Technology is not only “nice” or the latest trend 
in a marketing strategy, it makes operations safer for patients and will increasingly have an impact on surgical results.
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ILSS-03 Simulation and Navigation surgery for LLR

A. Garcia 1,2, M. Gimenez 1,2,3, A. Alzaga 4, T. Wakabayashi 1, E. Serra 5, M. Palermo 5, M. Diana 3, 
J. Marescaux 1,3

1Institut of Image Guided Surgery (IHU) - Strasbourg (France), 2Fundacion DAICIM - Strasbourg (France), 
3Research Institute against Digestive Cancer (IRCAD) - Strasbourg (France), 4Siemens Healthcare, Advanced 
Therapies Surgery - Forcheim (Germany), 5Fundacion DAICIM - Buenos Aires (Argentina)

Objectives
The purpose of this study was to evaluate the feasibility and safety of using the robotic imaging technology and an optical 
guidance system to assess the vascular structure of the liver, select appropriate vessels where the tumor is located, and 
guide an ablation needle to obtain a full vascular exclusion of the cone unit and perform a fluorescence-guided laparoscopic 
liver segmentectomy without the use of a Pringle maneuver.

Methods
Experimental study, approved by the French National Ethics Committee, included 2 pigs. Endovascular and surgical 
procedures were performed under general anesthesia in a hybrid operating room. Images were acquired with a robotic 
cross-sectional imaging system (CBCT, ARTIS Zeego, Siemens Healthcare) in 1 pig and in the optical stereotactic navigation 
system (CAScination) in 1 pig. The D-Light P (Karl Storz), a near-infrared optimized laparoscope, was used to acquire the 
fluorescence signal after indocyanine green (ICG) injection. Animals were euthanized at the end of the experiments.

Results
The endovascular and surgical procedures were performed efficiently, without any complications. Radiofrequency ablation of 
the preselected Glissonian pedicles was feasible and safe. An ICG enhancement pattern test was performed by means of an 
intraportal injection. The parenchymal intensity was observed by means of a near-infrared laparoscope, and boundaries were 
identified, along fluorescent margins. The efficacy of the procedure was assessed via a Doppler ultrasound and a laparoscopic 
exploration was performed with intravenous injection of ICG. A laparoscopic segmentectomy following the fluorescence 
demarcation was performed in one pig.

Conclusion
This preliminary study has shown that percutaneous radiofrequency ablation of the Glissonian pedicles is feasible under 
optical needle guidance, and a laparoscopic fluorescence-guided liver segmentectomy with a ‘vessels first’ approach can be 
performed safely without using a Pringle maneuver.

ILSS-04 Image guided laparoscopic liver resection with real-time reference and 
simulation by tablet device

D. Ban, T. Ishii, Y. Murase, A. Maekawa, T. Sugawara, S. Matsui, T. Kato, J. Yoshino, T. Ogura, 
K. Ogawa, H. Ono, A. Kudo, M. Tanabe
Tokyo Medical and Dental University - Tokyo (Japan)

Objectives
Laparoscopic liver resection has a disadvantage that it is difficult to dissect the parenchyma with complex three-dimensional 
surface. The more complex laparoscopic liver resection has been performed, the more precise simulation of liver resection 
would been needed. Although an ideal image guided surgery should be navigated with visualized vessel system and simulated 
dissection line in intraoperative overlay viewing, the current reality is far from the ideal. 

Methods
We tried the intraoperative image reference system by tablet device (AMIN corp.). That device makes it possible not only to 
refer the CT images and simulated results but to intraoperatively simulate the dissection line and volumetry. 

Results
We set up the tablet device using display arm on the right side of operation bed. When we wanted to reference images 
during surgery, we could use the tablet device. We turned pages of the image on the screen, rotated the images using a 
sterile stylus pen, or by voice control. It was an impression that the stylus pen was more convenient as a feeling of use.
In addition, during surgery by stand-alone system, this device could simulate the volumetry where the branch of portal vein 
supplies the anatomical area of the liver.

Conclusion
Intraoperative image reference and simulation of volumetry is useful for LLR surgery. The tablet device seems to be a 
realistic and reliable method as a tool that is currently available.
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ILSS-05 Use of intraoperative navigation in liver surgery

Carina Riediger, Alexander Kohler, Thilo Welsch, Jürgen Weitz
Department of Visceral-, Thoracic and Vascular Surgery University Hospital Carl Gustav Carus Technical 
University Dresden - Dresden (Germany)

Objectives
Due to the complex anatomy of the liver, hepatic surgery can be technically demanding. The use of intraoperative navigation 
is an excellent tool to improve preoperative resection planning with calculation of resection volumes as well as accurate 
intraoperative resection. Classical Image guidance is performed by fusion of a preoperative CT-based 3D model of the 
liver with patient’s intraoperative site. The system allows real-time navigation within the 3D model by visualizing vascular 
branches and tumor nodules. Advantages of intraoperative navigation are evident in central liver resections and in detection 
of small, ultrasound-invisible liver nodules. Navigation is used for open and laparoscopic approaches and our hospital is the 
first to perform augmented reality by combining 3D laparoscopy and image guidance in liver resections.

Methods
In our hospital CASOne liver® navigation system is used. Preoperative 3D model is built by using the MEVIS® or Myrian® 
software. Intraoperative navigation was performed in 20 patients.

Results
The use of intraoperative navigation was able to support parenchyma-sparing central and major liver resections as well as 
precise resection of near-total regressed liver metastases, not visible in intraoperative ultrasound. Due to the registration 
process, operating time is longer and sometimes inaccuracy of navigation occurs due to changes of the intraoperative site 
during the surgical procedure. No navigation related complications occurred. 

Conclusion
Liver navigation is safe and feasible. It supports real-time detection of anatomical variations and tumor nodules. Further 
improvements are needed to reduce operating time and improve accuracy. Two interdisciplinary projects to overcome 
inaccuracy of navigation are currently running at our hospital as well as two comparative trials investigating navigation in 
liver resections.

ILSS-06 Usefulness of Virtual Reality Simulation in Laparoscopic Liver Resection

Y. Seyama, Y. Ome, M. Doi, J. Muto
Department of Hepato-Biliary-Pancreatic Surgery, Tokyo Metropolitan Cancer and Infectious Diseases Center 
Komagome Hospital - Tokyo (Japan)

Objectives
Recently, laparoscopic hepatectomy has become widespread also in general hospital. The surgical field from the caudal side 
is specific to laparoscopic hepatectomy, and simulation of the surgical anatomy is important because we are not familiar with 
the caudal view. However, ordinary 3D analysis is observed on a two-dimensional monitor, so there is a disadvantage of 
reality. We present laparoscopic hepatectomy simulation using VR technology which attracts attention in medical treatment.

Methods
Preoperative CT images were reconstructed in a 3D configuration, including the liver parenchyma, portal vein, hepatic vein, 
IVC, and tumors. Preoperative simulations were done in two ways. 1: We performed 3D virtual hepatectomy with real-
time deformation (Liversim) on a personal computer. 2: We also observe the three-dimensional images on the head mounted 
display that seems to be inside like a hologram.

Results
We could repeatedly performed actual liver resection procedures by 3D virtual hepatectomy. Head mounted displays provided 
us with immersive 3D simulation. Preoperatively, we had been familiar with the internal structure of the liver. During the 
operations, we could identify and taped the portal pedicles according to the preoperative images. The right and middle 
hepatic veins was also identified on the raw surface from the caudal view. We performed laparoscopic right hepatectomy, 
posterior segmentectomy, and anatomical resection of S7 or S8 using VR simulation, and successfully performed.

Conclusion
Simulation using VR technology is useful for laparoscopic hepatectomy.
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Bleeding Control Session
8:00-9:10　Friday, May 10th　Room 1

BCS-01 Management of bleeding in laparoscopic liver surgery

Olivier Soubrane
Beaujon Hospital, University Paris 7 - Paris (France)

Bleeding is a major prognostic factor in liver surgery so at all times, surgical technique must strive to limit blood loss. First 
of all, bleeding must be prevented using a protocolized strategy including the following: low CVP by low infusion rate and 
adequate ventilation settings; liberal use of intermittent pedicle clamping; precise and cautious parenchymal section using 
ultrasonic aspirator allowing accurate dissection of vessels controlled according to their size with appropriate mean such 
as bipolar coagulation, clips or staplers. In case of bleeding occurring during parenchymal section, hemostasis may need the 
above-mentioned techniques but also selective clamping of a major vessel including the vena cava using a vascular clamp and 
vessels’ suture using vascular threads. In the end, bleeding from the parenchymal cut surface may require bipolar coagulation 
and hemostatic agents. Rigorous bleeding control is mandatory to improve postoperative but also oncologic outcomes.

BCS-02 Stepwise approach for hemostasis during laparoscopic liver resection

David Fuks, Brice Gayet
Department of Digestive, Oncologic and Metabolic Surgery, Institut Mutualiste Montsouris - Paris (France)

Controlling bleeding during laparoscopic liver resection is technically demanding, but reportedly associated with less 
estimated blood loss than open surgery. This presentation aimed to describe and evaluate hemorrhage control techniques 
during laparoscopic liver resection.
Bleeding control was facilitated by the proper use of hemostatic devices and surgical maneuvers unique to laparoscopic liver 
resection and by preserving intra-abdominal pressure.
Improvements in bleeding control techniques over time have reduced estimated blood loss during laparoscopic liver resection. 
The use of these techniques and an understanding of the predictive factors for high estimated blood loss will help surgeons 
improve outcomes after laparoscopic liver resection.
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BCS-03 Use of Energy Devices-Management of Bleeding in Laparoscopic Liver 
Surgery

Yuichiro Otsuka, Yoshihisa Kubota, Yu Matsumoto, Yuko Ito, Rei Okada, Kazutaka Kimura, 
Tetsuya Maeda, Masaru Tsuchiya, Hironori Kaneko
Department of Surgery, Toho University Faculty of Medicine - Tokyo (Japan)

Successful advances of laparoscopic liver resection (LLR) have been closely related to the development of new devices used 
for laparoscopic surgery. A major disadvantage of (LLR) compared with open liver resection is its difficulty to cope with 
unexpected hemorrhaging during parenchymal transection. Therefore, controlling hemostasis during the liver panrenchymal 
transection is one of the most important points in achieving safer laparoscopic liver resections. 
In the steps for liver parenchymal transection, the liver tissues need to be divided, intrahepatic vasculatures should be 
isolated, and the bleeder needs to be hemostasized, occasionally with tissue coagulation. In contrast to open surgery, all steps 
have to be done by surgical instruments, in the laparoscopic procedure. 
In recent years, various devices have been introduced into the field of liver surgery. However, each instrument has particular 
merits and demerits. And, there is no single device which is considered to be the best for liver resection. Therefore, we 
should utilize several instruments to accomplish all of processes for liver transection. In addition, the thermal ablation of 
the resection plane prior to liver parenchymal transection using devices which have an excellent ability for coagulation, is 
called “pre-coagulation “, which can contribute to the reduction of blood loss, particularly in liver cirrhosis. The depth of liver 
transection should also be considered in selection of surgical instruments. Deeper transection requires meticulously exposing 
intraparenchymal structures with an ultrasonic surgical aspirator or clamp-crushing technique. Preparation for prevention of 
unexpected haemorrhaging, the Pringle’s maneuver and prompt technique for hemostasis should be performed. 
We conclude that hepatobiliary surgeons should select techniques based on their familiarity with a concrete understanding of 
instruments and individualize to the procedure of LLR.

BCS-04 Methods of Parenchymal Transection - A US Perspective

Thomas Clark Gamblin
Division of Surgical Oncology, Medical College of Wisconsin - Milwaukee (United States of America)

Minimally invasive surgery (MIS) has been facilitated by technology focused on transection and hemostasis.  Failure to 
complete hepatic resections with a MIS approach is seldom due to bleeding issues and is more often driven by location 
and exposure.  Monopolar and bipolar devices as well as stapling devices, first applied in open hepatic resections, have 
transitioned to minimally invasive surgery.  This technology has provided laparoscopic and robotic hepatic resections with a 
low conversion to open hepatectomy, as well as a reproducible reliable method of transection with minimal blood loss.
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Robotic LLR Session
10:35-12:05　Friday, May 10th　Room 1

RLS-01 Robotic Pure MIS Right Hepatectomy for Living Donor of Liver

Yao-Ming Wu, Po-Da Chen, Rey-Heng Hu
Department of Surgery, National Taiwan University Hospital - Taipei (Taiwan)

Background
Surgery performed by minimal invasive approach had been shown with the benefits of shorter hospital stay, better 
postoperative recovery and cosmesis of wound. The percentage of major liver resection via minimal invasive approach 
increased in the past five years contributed by both accumulated surgical experience and availability of instruments. Robotic 
surgical system has the advantages of 3D surgical vision and flexibility which have the potential to overcome these existed 
laparoscopic limitations , especially for challenging liver resection.    

Methods
We had set up the laparoscopic liver surgery program in NTUH since 2007, and performed 69 cases till the end of 2011, 
including 48 patients (63%) with liver malignancy and 28 patients with non-malignant liver diseases (37%). We initiated the 
program of robotic liver resection since the beginning of 2012, and finished 250 robotic liver resection in the past 4 years, 
including 17 living donor of liver harvested by robotic approach which will present here. 

Results
We got increased percentage of major liver resection from 15% to 33% with the assistance of robotic system. We successfully 
performed 17 living donor harvest procedures by robotic minimal invasive approach, including 15 right lobes and 2 left 
lobe. We got smaller surgical wound over the suprapubic area (8~10 cm), shorter hospital stay (6 days after operation), less 
postoperative pain, but longer operation time (8 hours). 

Conclusions
The previous experience of laparoscopic liver resection helps us to get used and handle this high technique robotic system 
quickly. The consistency, flexibility and three-dimentional vision of this robotic system are the potential benefits for minimal 
invasive liver resection in our preliminary experience. The established technique for liver harvest from living donor by 
robotic approach will increase the percentage of minimal invasive surgery for living donor which will get the advantage of 
donor safety.

RLS-02 Evidence in robotic LLR

Gi-Hong Choi, Seong Yoon Rho
Division of Hepato-biliary-pancreas Surgery, Department of Surgery, Yonsei University College of Medicine - Seoul 
(Republic of Korea)

The first robotic liver resection was reported in 2003. After that, more than 30 English studies have been published in the 
world. All these articles demonstrated that all types of liver resections are feasible and the rate of open conversion and 
perioperative outcome were acceptable.
The advantages of robotic liver resection are practically divided into three categories: improved perioperative outcomes 
compared with either open or laparoscopic hepatectomy, decreasing learning curve, and increasing feasibility of more 
complex laparoscopic liver resections. Recently, Wong et al performed the meta-analysis comparing robotic versus open 
hepatectomy. They demonstrated that compared with open hepatectomy, robotic hepatectomy operations were lengthier but 
resulted in a shorter duration of hospital stay and less post-operative complications without being cost-prohibitive. Qiu et 
al also reported a meta-analysis of robotic versus laparoscopic hepatectomy for hepatic neoplasm. This study showed that 
robotic group had a significantly longer operative time than did LLR, and other parameters such as estimated blood loss, 
transfusion rate, rate of conversion to an open procedure, mean hospital stay, overall morbidity and R0 resection showed 
no significant difference. According to these two meta-analysis, robotic hepatectomy showed superior perioperative results 
compared with open hepatectomy, but the superiority over laparoscopic hepatectomy is still unclear. 
As for learning curve, Efanov comparatively analyzed learning curve in complex robot-assisted (n=40) and laparoscopic liver 
resection (n=91) and demonstrated that the learning curve for robotic hepatectomy is shorter than laparoscopic hepatectomy.. 
Recently, the robotic liver resection has been explored in complex liver resections such as surgical resection of caudate lobe, 
hilar cholangiocarcinoma and living donor hepatectomy. 
Robotic technology and new robotic instruments have continuously evolved although the current robotic system still has 
limitations for liver resection. New technology such as ICG-fluorescent image and augmented reality of a surgical procedure 
is expected to improve the safety of robotic liver resection.
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RLS-03 Robotic Liver Resections

John B. Martinie
Division of Hepatopancreatobiliary Surgery, Department of Surgery, Carolinas Medical Center, Atrium Health, 
Charlotte - North Carolina (United States of America)

Robot-assisted techniques for HPB surgery have gained acceptance as a safe and effective alternative to a laparoscopic 
approach for both benign and malignant lesions by addressing many challenges associated with laparoscopic procedures. 
However, the use of robotic techniques for liver resections continues to receive mixed support across the surgical community. 
This presentation aims to describe the potential advantages of robotic liver resection over a laparoscopic approach and report 
the broad experience with robotic hepatectomy in the Division of HPB at Carolinas Medical Center (Charlotte, USA). 
According to the NSQIP HPB collaborative data, only 24% of reported hepatectomies are even performed with a minimally 
invasive approach. In contrast, at Carolinas Medical Center (Charlotte, USA), the Division of HPB surgery performs 85% of 
hepatectomies with a minimally invasive approach. Robotic-assisted liver resections have steadily become more common in 
our practice. From 2010 through 2018, we have experienced a >16-fold increase in robotic index cases. In 2018 alone, 100 
robotic index cases including 31 robotic hepatectomies were performed by the two HPB surgeons. We present a comparison 
of our experience with robotic (n=90) versus non-robotic (n=225) hepatectomies over the last 3 years (2015-2018). Age and 
gender were similar between approaches. Outcomes for the robotic versus non-robotic cohorts showed lower estimated blood 
loss (470 mL vs. 688 mL) and postoperative length of stay (4.5 days vs. 5.1 days), respectively. Operative time was slightly 
longer for the robotic cohort (221 min vs. 203 min). Mortality was similar for robotic and laparoscopic cohorts (4.4% vs. 4.0%, 
respectively). 
Many technical features of the robotic platform bear potential advantages for liver resections. Improved 3-dimensional 
visualization, magnification, tremor suppression, and anatomically-similar articulation of instrumentation allows for a 
precise and efficient operative technique. Integrated platforms for simultaneous viewing of intraoperative ultrasound or the 
Fluorescence Imaging Vision System (Firefly® Fluorescence Imaging) can improve intraoperative surgical planning. Finally, 
surgical training is enhanced with multiple robotic stations which allow for a seamless swap between experienced and 
training surgeons with dynamic controls to guide the learner safely through operations.

RLS-04 Robotic anatomical liver resection using the exrahepatic Glissonean pedicle-
first approach with HV root-at first one-way resection based on Laennec 
theory

Atsushi Sugioka, Yutaro Kato, Yoshinao Tanahashi, Michiko Inukai, Satoshi Mii, Gozo Kiguchi, 
Masayuki Kojima, Akira Yasuda, Sanae Nakajima, Ichiro Uyama
Department of Surgery, Fujita Health University - Aichi (Japan)

Robotic liver resection (RLR) is a rapidly developing field with the greatest potential. However, there remain several issues to 
be overcome such as the spatial disorientation, the shortage of devices, and the high cost. Robotic anatomical liver resection 
(RALR) is ideal to optimize the advantages of RLR preventing the spatial disorientation. We standardized the procedure 
using both the extrahepatic Glissonean pedicle-first approach and the HV root-at first one-way resection based on Laennec 
theory. We performed 36 cases (45%) of RALR out of 80 cases of RLR including 2 trisectionectomies, 6 hemihepatectomies, 
15 sectionectomies, and 13 segmentectomies. The precise approach to the 6 gates enabled us to isolate the extrahepatic 
Glissonean pedicles systematically and to visualize target areas using Firefly mode, whereas both the outer-Laennec and 
inter-Laennec approach facilitated the exposure of the main HVs and assured the exact anatomical resection. Morbidity 
rate above CD-III was 22.2% (8/36) and 90-day mortality rate was 2.8% (1/36). Long-term outcomes for HCC and CRLM 
was comparable to open liver resection. In conclusion, although RALR is still developing, it might provide a beneficial effect 
especially on patients requiring advanced procedures in the near future.
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RLS-05 Tips and Tricks of Robotic Hepatectomy

Chung-Ngai Tang
Director of Minimal Access Surgery Training Centre Department of Surgery, Pamela Youde Nethersole Eastern 
Hospital - Chai Wan (Hong Kong)

Previous studies have demonstrated the safety and feasibility of laparoscopy for minor hepatectomy and now laparoscopy is 
considered a standard approach. Comparative studies have suggested that laparoscopy is associated with less bleeding, fewer 
complications, and a better subsequent quality of life than open hepatectomy. However, there are still a lot of limitations 
of conventional laparoscopic hepatectomy, such as tumor location, tumor size and extent of liver resection. The recent 
introduction of robotic surgical systems has revolutionized the field of minimally invasive surgery. It was developed to 
overcome the disadvantages of conventional laparoscopic surgery. Robotic surgical systems can enhance a surgeon’s dexterity 
in the surgical field through a magnified 3-dimensional view, instruments with seven degrees of freedom, and intuitive 
hand-control movements. The robotic devices can also shorten the learning curve of difficult laparoscopic procedures for 
inexperienced laparoscopic surgeons and enable expertise to conduct more complex laparoscopic procedures easily. 
Careful trocar siting and positioning of patient could ensure better exposure and avoid collision of robotic arms. The use of 
da Vinci Xi has an added advantage to avoid double docking just in case to operate on pathologies at different quadrants 
and that is quite common for synchronous resection of colorectal cancer and liver metastasis. The principle of hpatectomy 
is largely similar to laparoscopic approach which includes caudal-cranial approach, inflow control either glissonian approach 
or individual ligation, parenchymal resection under adjusted pneumoperitoneum and outflow control is mainly with the use 
of stapling devices. In additional, the use of ICG is common among the robotic surgeons to outline segmental anatomy and 
localization of minute metastasis. It is often be criticized that there are less instrumentations for parenchymal transection 
as compared to open or laparoscopic hepatectomy but it could be well compensated by the close collaboration between the 
console and bedside surgeons and that also ensure the safe performance of the procedure. 
Although there is still concern regarding cost-effectiveness of the robotic approach and limited available survival data, 
further technological innovations and industry competition will expectedly lead to greater adoption and acceptance.

RLS-06 Current Situation of Robotic Approach for Liver Surgery

Ruben Ciria 1, Giammauro Berardi 2,3, Go Wakabayashi 4

1Unit of Hepatobiliary Surgery and Liver Transplantation, University Hospital Reina Sofia - Cordoba (Spain), 
2Center for Advanced Treatment of HBP Diseases, Ageo Central General Hospital - Tokyo (Japan), 3Department 
of Structure and Recovery of Man, Gent University Hospital - Gent (Belgium), 4Center for Advanced Treatment of 
HBP Diseases, Ageo Central General Hospital - Tokyo (Japan)

INTRODUCTION. The current minimally invasive techniques for liver surgical procedures have evolved in the last 2 
decades. Since the early adoption of Hand-assisted liver resections, the focus turned into pure laparoscopic procedures, which 
have comprised most of the minimally invasive liver resections (MILR) reported to date. However, since 2008, several robotic 
liver resections (RLR) have been reported. 

AIM. The main aim of this research is to make a holistic systematic review of the current situation of RLR and to perform 
structures meta-analyses including potential subgroup analyses according to current reported series.

PATIENTS AND METHODS. The literature search was performed on the 6th of April 2019 using the following search 
strategy: (robot[Title] OR robotic[Title] OR robotics[Title] OR vinci[Title]) AND (liver[Title] OR hepatic[Title] OR 
hepatectomy[Title] OR hepatectomies[Title] OR hepato[Title] OR sectionectomy[Title]). Pooled analyses were performed for 
descriptive reports. Meta-analyses were performed for continuous and dichotomical variables using OpenMEE package. 
Subgroups of minor/major resections, malignant indications or robotic versus open/hand-assisted/pure laparoscopic 
techniques were screened and detected for secondary analyses. 

RESULTS. A total of 237 manuscripts were screened after the initial search, form which 78 manuscripts were initially 
discarded as were not related with robotic liver resections. From the final set of 159 manuscripts, a total of 22 reviews, 6 
meta-analyses, 37 comparatives, 37 case series, 38 case reports and 19 Letters were identified. Regarding short- and long-
term outcomes, and including subgroup analyses, robotic approach does not have any adverse impact on any of the outcomes 
analyzed. A wide diffusion of robotic surgery was detected among Europe, Asia and America. 

CONCLUSION. Robotic approach for liver resections is widely settled. Its diffusion seems to be faster with an improved 
adoption compared to what was reported for laparoscopic procedures. Complex procedures and living donation techniques 
have been reported since its very beginning, what constitutes another difference with laparoscopic techniques. Compared 
with open approach, robotics offer improved outcomes. Its benefit versus laparoscopic procedures, still remains controversial.
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Parenchymal Transection Session
8:00-9:30　Saturday, May 11th　Room 1

PTS-01 How to use CUSA EXcel

Goro Honda, Yusuke Ome, Yusuke Kawamoto, Mayumi Hoshikawa, Junji Yamamoto
Department of Gastroenterological Surgery, New Tokyo Hospital - Tokyo (Japan)

As a universal concept for liver parenchymal transection, we proposed excavation in the dry operative field. Anatomically, 
two kinds of vessel systems, the Glissonean branches and hepatic veins, branch similar to a tree within the liver parenchyma. 
Although they cannot be seen from the outside, they should be visualized and identified (excavated) for cutting or sparing. 
A dry operative field is mandatory for safe and proper excavation. Because changing devices during laparoscopic surgery 
leads to time loss and surgeon stress, CUSA EXcel, which has multiple functions, is very useful. The functions of the devices 
used to dissect the liver parenchyma can be categorized as follows: excavation, crushing the liver parenchyma and exposing 
the vessels; suction, removing the fluid including blood from the dissected portion; stanching, coagulating or sealing the 
vessels at bleeding points; transection, cutting the vessels and membranes; and spreading field, providing a good operative 
field by pulling on or compressing the liver. CUSA EXcel can facilitate the functions of excavation, suction, and stanching in 
a single device by mounting the function of low-voltage electric cautery at the tip. Additionally, transection can be partially 
performed for thinner vessels, using its tip like a knife, after their sealing. Moreover, there are several tips to maximize its 
functions. The ways to move the tip of CUSA EXcel can be categorized into three types: scooping, boring, and back scoring. 
In particular, the back scoring technique is useful for smoothly advancing the parenchymal transection in the intersegmental 
plane, which is the anatomical border of the liver segments. Here we describe our standardized technique for parenchymal 
transection with CUSA EXcel.

PTS-02 How to ensure a precise and safe parenchymal transection

Patrick Pessaux
Nouvel Hôpital civil - Strasbourg (France)

The liver is a vascular-rich solid organ. Safe and effective dissection of the vessels and liver parenchyma, and control of 
intraoperative bleeding are the main concerns when performing liver resection. Minimally invasive surgery represents one 
of the most crucial advances in the field of surgical techniques. Several studies have confirmed that intraoperative blood loss 
and postoperative transfusion are predictors of postoperative morbidity and mortality in liver surgery. 
The lecture describes some tips and tricks to ensure a precise and safe parenchymal transection. The second point to 
perform a safety parenchymal transection is probably to simulate the procedure: the use of computer science technology 
could be an opportunity.  Based on a patient’s medical imaging (ultrasonography, CT-scan or MRI), we have developed 
a system of augmented reality, which helps to improve the surgeon’s visibility intraoperatively by providing a virtual 
transparent view of the patient.
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PTS-03 The combined use of CUSA and energy device

Ki-Hun Kim
Division of Hepatobiliary surgery and liver transplantation, Department of Surgery, Ulsan University, Asan Medical 
Center - Seoul (Republic of Korea)

CUSA is a device for ablating the liver or brain parenchyma by utilizing the cavity phenomenon occurring at the end of the 
vibrating shaft. CUSA's handpiece provides ultrasonic vibration with aspiration and irrigation. and its probe resects hepatic 
parenchyma while giving little influence to the structure having fibrous tissue such as glissonean pedicle and blood vessel. 
CUSA began to be used in liver resection surgery in the mid 1980s. Unlike now, the handpiece at that time was not equipped 
with an electrocautery. the first assistant should had electrocauterized the remaining small blood vessels or Glisson structures 
during hepatic resection. The main body of the CUSA shows the function of each color, the green indicates suction power, 
the blue indicates irrigation flow, the orange indicates vibration power, and the yellow indicates tissue sensitivity degree. 
Generally, it can be adjusted according to the situation where the surgery is carried out by placing 70 to 80 for green, 20 
to 30 for blue, 50 to 70 for orange, and standard mode for yellow. Especially, the appropriate adjustment of orange(vibration 
power) and yellow(tissue sensitivity degree) allow the surgeons to make smooth operation in the following cases. First, 
liver conditions such as liver cirrhosis. Second, When it is difficult to quickly respond to bleeding during laparoscopic liver 
resection. Third, when exposing the hepatic vein. The vibration power should not be too high because small structures can 
easily be damaged, increasing the risk of bleeding or bile leakage. The tissue sensitivity or tissue select mode indicates the 
degree of sensitivity to the structure. When increasing the sensitivity, the rate of liver resection may be slower, but it has the 
advantage of reducing the risk of hemorrhage. Especially, the high sensitivity is very useful for laparoscopic liver resection. 
Because CUSA has a suction function, when exposing the hepatic vein, the resection without vibration helps to protect small 
branches of the hepatic vein from being damaged. It is always important to proceed shallowly and horizontally, not to be 
deeply penetrated. 
References
1. Kim KH, Lee SG. Usefulness of Kelly clamp crushing technique during hepatic resection. HPB 2008; 10: 281-284. 
2. Pamecha V, Gurusamy KS, Sharma D, Davidson BR. Techniques for liver parenchymal transection: a meta-analysis of 
randomized controlled trials. HPB 2009; 11: 275-281.
3. Yoon YI, Kim KH, Kang SH, et al. Pure Laparoscopic Versus Open Right Hepatectomy for Hepatocellular Carcinoma in 
Patients With Cirrhosis: A Propensity Score Matched Analysis. Ann Surg. 2017;265:856-863.

PTS-04 The Parechymal Challenge

Joseph F. Buell
Department of Surgery, Tulane University, New Orleans - Louisiana (United States of America)

Stapler transection of the liver parenchyma remains controversial, with multiple authors voicing concerns over their use. We 
reviewed our experience with stapler hepatectomy (SH) in open and minimally invasive (MIS) liver resection over nearly two 
decades to better define its performance.
Seven hundred and seventy seven liver resections were examined with 484 (62%) performed laparoscopic requiring six (0.01%) 
operative conversions. An identical approach was used in legacy and powered platforms from both Medtronic and Ethicon. 
Twenty percent of the MIS resections were performed in cirrhotics, with a major resection rate of 28% using an average of 
11.7 loads per case. Four (0.8%) staple line disruptions identified or occurred in 0.06% of loads employed. Each was felt to be 
due to aggressive stapler placement across large vascular or vasulo-biliary pedicles. Each staple line failure was managed 
by laparoscopic suturing or stapler reapplication. Mean operative time in the MIS group was 89 minutes, blood loss 202 mL, 
transfusion rate 8% and complication rate 18%. No conversion, complication or compromised margin (mean 10mm) was noted.  
Stapler hepatectomy is a well-defined technique that requires understanding of the technique as well as the individual 
platform including: gap height, staple cartridge design (2-3 staple line), gripping mechanism and the staple formation 
technology, pure cantilever, beam construction or hybrid. This like other forms of parenchymal transection require proper 
training and technical proficiency to insure safe outcomes.
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PTS-05 Laparoscopic Anatomical Liver Parenchymal Transection under the 
Control of the Blood Flow

Yajin Chen
Sun Yet-sen Memorial Hospital, Sun Yat-Sen University - Guangzhou (China)

Laparoscopic hepatectomy is regarded to have the potential to enhance the short-term and long-term outcomes, but 
the field of view and instrument are always restricted. In the other hand, hepatic pedicles and veins are highly variable 
with communicating branches, dividing the vessels especially tributaries of hepatic veins during parenchymal transaction 
would lead to the major haemorrhagic risk, and makes laparoscopic resection technically challenging. Here we describes 
our experience in laparoscopic anatomical liver parenchymal transection under the control of the blood flow. During the 
procedure, pneumoperitoneum is established with carbon dioxide at 14 mmHg, central venous pressure(CVP) is maintained 
at 0~4cmH2O by the controlled low central venous pressure(CLCVP)technique. Either the Pringle’s maneuver or selective 
main hepatic pedicle clamping is used if necessary. In addition, using an “archaeological trick” thought out the parenchymal 
transaction to obtain simultaneous accurate dissection and bleeding control. These techniques may make laparoscopic 
hepatectomy an easier work.

PTS-06 Clamp crush technique in laparoscopic liver resection

Yasushi Hasegawa, Hiroyuki Nitta, Takeshi Takahara, Hirokatsu Katagiri, Shoji Kanno, Akira Sasaki
Iwate Medical University School of Medicine - Morioka (Japan)

The procedure of hepatectomy consists of liver mobilization, vessel dissection, and parenchymal transection. The 
parenchymal transection in laparoscopy is more difficult than in open laparotomy due to its movement restrictions. The 
method of parenchymal transection is mainly dependent on surgeon’s preference and maybe consist mostly of an ultrasonic 
aspirator (CUSA). This study aimed to introduce our clamp crush technique in laparoscopic liver resection. 
Patients were placed in the left half-lateral decubitus position, or supine when the tumor was located in the left liver, and in 
a reverse Trendelenburg position. The anesthesiologist maintained a low central vein pressure ≤ 3 cmH2O and a low airway 
pressure ≤ 15 cmH2O. The carbon dioxide pneumoperitoneum was maintained at 10 mmHg. The operator has the Maryland 
forceps in the right hand and the suction probe in the left hand, and the parenchymal transection is performed using clamp 
crush technique under the intermittent Pringle maneuver. 
We consider that the tricks of the clamp crush technique are as follows: 1) no coagulation before crushing, 2) apposite counter 
traction, and 3) suction of blood. If the liver was coagulated before crushing, the parenchymal transection did not go well 
because of the stiffness. The good counter traction and the clean surgical field can be made by surgeon’s suction probe. In 
this manner, the transection area is made into a good plane, the bleeding is decreased, and the surgical time is shortened.



15

Selected Free Papers 1
10:15-11:15　Thursday, May 9th　Room 1

SFP1-01 Robotic hepatectomy for benign and malignant liver tumors. Institutional 
first 100 cases experience and outcomes

A. Giovannetti, I. Sucandy, D. Craigg, T. Bourdeau, S. Ross, A. Rosemurgy
Florida Hospital Tampa - Tampa (United States of America)

Objectives
The nascent robotic approach for hepatic resections for benign and malignant tumors is gaining momentum because it 
offers solutions to the known limitations of laparoscopic approach. Herein, we report our outcomes of first 100 robotic 
hepatectomies.

Methods
With IRB approval, all patients undergoing robotic hepatectomy are prospectively followed. Patient demographics, operative 
outcomes, complications, and 30-day readmissions were collected and analyzed. Data are presented as median (mean ± SD).

Results
100 patients underwent robotic hepatectomy. Age was 62(62±13.6) years, 66% were women, BMI was 29(29±6.4) kg/m2, 
and MELD was 7(9±3.2). 76% of the hepatectomy were undertaken for malignancy [HCC (29%), metastatic colorectal cancer 
(28%), intrahepatic cholangiocarcinoma (21%)] and 24% for benign lesions. 63% of patients underwent non-anatomical partial 
hepatectomies, 16% right hepatectomies, 15% left hepatectomies, and 4% trisegmentectomies. Operative time was 233(268
±109.3) min and blood loss was 123(269±322.2) ml. Conversion to ‘open’ approach was necessary in 2 patients because of 
difficulty in assessing tumor margins and inability to reach a tumor in segment 8. Length of stay was 3(5±4.6) days. There 
were no intraoperative complications. 12 patients experienced postoperative complications (fistula, respiratory failure, bile 
leak, fluid collection, wound infection, and intra-abdominal abscess). 11 patients required readmission to the hospital within 
30 days of discharge due to wound infection, bile leak, fluid collection, rectal bleeding, altered mental status, jaundice, and 
intractable vomiting.

Conclusion
Our data support that robotic hepatectomy is a safe and feasible with favorable short-term outcomes. Robotic surgical 
system enhances application of minimally invasive surgery for complex abdominal operation such as hepatectomy.

SFP1-02 Laparoscopic two-stage hepatectomy for bilobar colorectal liver metastases; 
a multi-institutional study

S. Okumura 1, C. Goumard 2, D. Fuks 3, T. Kawai 1, J. Danion 2, O. Soubrane 4, B. Gayet 3, O. Scatton 2

1Division of hepato-biliary-pancreatic surgery and transplantation, Department of surgery, Kyoto University - Kyoto 
(Japan), 2Department of Hepatobiliary surgery and liver transplantation, Sorbonne Université, UMRS-938, Hôpital 
Pitié-Salpêtrière - Paris (France), 3Department of Digestive Surgery, Institut Mutualiste Montsouris, Université Paris 
Descartes - Paris (France), 4Department of Hepato-Pancreato-Biliary Surgery and Transplantation, Hôpital Beaujon, 
Assistance Publique- Hopitaux de Paris, Université Paris VII, Clichy Cedex, France - Paris (France)

Objectives
The safety and feasibility of laparoscopic two-stage hepatectomy (TSH) for bilobar colorectal liver metastases (CRLM) is poorly 
evaluated. This study was performed to evaluate the safety and feasibility of laparoscopic TSH for bilobar CRLM.

Methods
In a multicenter cohort study, a total of eighty-six patients who underwent complete TSH (left lobe clearance as the first stage 
and standard/extended right hepatectomy as the second stage) for bilobar CRLM at three high-volume centers in France between 
2007 and 2017 were enrolled. Short and long-term outcomes of laparoscopic TSH (both stages were performed laparoscopically) 
were compared with those of open TSH after propensity score matching (PSM).

Results
Laparoscopic TSH was performed in 38 patients, while open TSH was performed in 48 patients. After PSM, 25 laparoscopic 
and 25 open patients had similar preoperative characteristics. For the first stage, a laparoscopic approach was associated with 
significantly shorter hospital stays [median (range): 4 (0-14) vs. 7.5 (4-15) days; P < 0.001]. For the second stage, a laparoscopic 
approach was associated with less blood loss [250 (50-1300) vs. 500 (100-2200) ml; P = 0.04], less postoperative overall complications 
(32.0% vs. 60.0%; P = 0.04), shorter postoperative hospital stays [9 (4-49) vs. 16 (6-46) days; P = 0.01) and earlier administration of 
adjuvant chemotherapy [1.6 (1.0-1.8) vs. 2.0 (1.6-3.3) months; P = 0.04]. Overall survival (OS), recurrence-free survival (RFS) and 
liver-RFS rates were comparable between the groups (3-year OS: 80.0% vs. 54.3%; P = 0.15; 2-year RFS: 19.6% vs. 18.0%; P = 0.20; 
2-year liver-RFS: 38.6% vs. 33.3%; P = 0.27).

Conclusion
Laparoscopic TSH for bilobar CRLM is safe and feasible with favorable surgical and oncological outcomes compared to open TSH.
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SFP1-03 Development of New guidelines for laparoscopic liver resection; A program 
of Japanese Society for Endoscopic Surgery

Yasuhisa Mori 1, Yuichiro Otsuka 2, Yoshihiro Miyasaka 1, Daisuke Ban 3, Yukio Iwashita 4, 
Hironori Kaneko 2, Minoru Tanabe 3, Go Wakabayashi 5

1Department of Surgery and Oncology, Kyushu University - Fukuoka (Japan), 2Department of Surgery, Toho University 
Faculty of Medicine - Tokyo (Japan), 3Department of Hepatobiliary and Pancreatic Surgery, Graduate School of Medicine, 
Tokyo Medical and Dental University - Tokyo (Japan), 4Department of Gastroenterological and Pediatric Surgery, Oita 
University Faculty of Medicine - Oita (Japan), 5Department of Surgery, Ageo Central General Hospital - Saitama (Japan)

Objective
The Guidelines expert panel committee on laparoscopic liver resection (LLR) was conducted by Japanese Society for Endoscopic Surgery 
(JSES) with the aim of presenting and validating clinical practice guidelines for the endoscopic surgeons continuing safe progression and 
dissemination of LLR.

Background
Since the first guidelines from JSES for LLR was made in 2014, the exponential growth of laparoscopic liver surgery has been gained, and 
clinical evidences have also been accumulated in recent years. Therefore, the revision of clinical practice guidelines has been required.

Methods
Well-validated methods were integrated: the GRADE (Grading of Recommendations Assessment, Development and Evaluation) system for 
the assessment of evidence and development of guideline statements; the Delphi method of establishing expert consensus from voting; the 
AGREEII tools for the assessment of the methodological quality and external validation of the final statements.

Results
Clinical question was set as; Is laparoscopic liver resection (LLR) recommended than open liver resection in the patients with liver tumors? 
Total of 3633 English publications from January 1991 to November 2018 were reviewed. From 106 studies compared between laparoscopic 
and open liver resections (OLR) published 2014 or later, 39 publications were selected to assess outcomes, such as; short term mortality, 
postoperative morbidity, blood loss, disease curability, postoperative hospitalization, and cost effectiveness. Along with the expert committee, 
the guideline statement recommended LLR for the patients with Hepatocellular carcinoma or colorectal liver metastasis than OLR as; Weak 
strength of recommendation for intervention (level 2) with low quality of evidence (level C) by GRADE. 

Conclusion
The JSES Guidelines for Laparoscopic Liver Surgery has produced for the safe development and progression of laparoscopic liver surgery 
for the endoscopic surgeon. This statement will be finalized after the reception of comments from the Public hearing.

SFP1-04 Laparoscopic liver resection for ICC: Same quality standards as the open 
approach? Results from the 2018 French national registry

F. Cauchy 1, C. Hobeika 1, C. Goumard 2, D. Fuks 3, M. Neuberg 3, U. Marchese 4, E. Vibert 4, O. Scatton 3, 
O. Soubrane 1

1Beaujon Hospital - Clichy (France), 2Pitié Salpétrière Hospital - Paris (France), 3Institut mutualiste Montsouris - 
Paris (France), 4Paul Brousse Hospital - Villejuif (France)

Objectives
Laparoscopic liver resection (LLR) has gained worldwide acceptance and has become the standard of care for various 
indications and procedures. Yet, its relevance for resectable intrahepatic cholangiocarcinoma (ICC) remains controversial due 
to the debatable feasibility of state of the art laparoscopic pedicular lymphadenectomy. The present study aimed at analyzing 
the practices of LLR for ICC on a national scale, with special emphasis on lymphadenectomy.

Methods
All patients undergoing LLR for ICC were extracted from the database of the 2018 registry of the French surgical association 
on laparoscopic liver resection, which collected 4299 LLR performed from 2000 to 2017. Demographic characteristics, 
operative data, postoperative and long-term outcomes along with pathological results were analyzed. Factors associated with 
the completion of lymphadenectomy were analyzed on uni and multivariate analyses.

Results
Among 137 patients operated for ICC in 22 centers, the proportion of ICC patients among all patients resected using the 
laparoscopic approach varied from 0.9% to 11.8% without any significant difference between “high” volume (> 200 laparoscopic 
liver resections performed) laparoscopic units and “low” volume laparoscopic units (3.9% vs. 3.9%, p=0.981). The postoperative 
mortality and severe morbidity rates were 5.1% and 23.9%, respectively. R0 resection was achieved in 82% of the patients. 
Lymphadenectomy was performed in 48 (35.0%) patients and was more frequently performed in patients operated in 
“high” volume than in “low” volume units (40.7% vs. 24.0%, p=0.046). Factors associated with completion of pedicular 
lymphadenectomy on multivariate analysis were the need for major resection (95% CI: 1.238-11.023; HR: 3.694; p=0.019) and a 
conversion to an open approach (95% CI: 1.328-13.138; HR: 4.176; p=0.015).

Conclusion
Laparoscopic liver resection for ICC remains in an exploratory phase and should be restricted to centers with extensive 
experience with laparoscopic major liver resection.
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SFP1-05 Laparoscopic Versus Open Resection for Hepatocellular Carcinoma 
in Patients with Child-Pugh Class B Liver Cirrhosis: an International 
Multicenter Propensity Score Matched Analysis

G. Berardi 1, Z. Morise 2, K. Igarashi 3, K. Sungho 4, B. Goh 5, S. Kubo 6, S. Tanaka 6, Y. Takeda 7, 
G.M. Ettorre 8, G. Wilson 9, C. Sposito 10, M. Cimino 11, A. Spagnoli 12, C. Chan 5, G. Torzilli 13, T.T. Cheung 14, 
H. Kaneko 15, V. Mazzaferro 10, D. Geller 9, H.S. Han 4, A. Kanazawa 16, G. Wakabayashi 3, R. Troisi 1

1Dept of Human Structure and Repair, Ghent University, Belgium and Dept. of Clinical Medicine and Surgery, Federico II University Naples, Italy - Gent 
(Belgium), 2Fujita Health University Hospital - Toyoake (Japan), 3Ageo Central General Hospital - Tokyo (Japan), 4Seoul National University Hospital - 
Seoul (Republic of Korea), 5Singapore General Hospital - Singapore (Singapore), 6Osaka City University Hospital - Osaka (Japan), 7Kansai Rosai Hospital - 
Amagasaki (Japan), 8San Camillo Forlanini Hospital - Rome (Italy), 9University of Pittsburg Medical Center - Pittsburgh (United States of America), 10Istituto 
Tumori - Milano (Italy), 11Istituto Humanitas Rozzano - Rozzano (Italy), 12Statistical Sciences Rome - Roma (Italy), 13Istituto Humanitas Rozzano Rome - 
Rozzano (Italy), 14Queen Mary Hospital - Hong Kong (China), 15Toho University of Tokyo - Tokyo (Japan), 16Osaka City General Hospital - Osaka-Shi (Japan)

Objectives
The difficulty of laparoscopic liver resection (LLR) is increased by the presence of liver cirrhosis. Hepatocellular carcinoma (HCC) occurs frequently on cirrhosis and favorable 
outcomes of LLR compared to the open has been reported. Despite this, most of the studies included only Child-Pugh A patients while only few cases undergoing LLR with 
Child-Pugh B (CP-B) cirrhosis have been reported. The aim of this study was to review the short- and long-term outcomes of LLR for HCC in CP-B patients and to compare it 
to the open approach.

Methods
Patients undergoing laparoscopic or open (OLR) liver resection for HCC in CP-B cirrhosis between January 2002 and December 2017 were retrieved from 13 international 
centres. A 1:1 Propensity Score matching was performed according to age, sex, BMI, ASA, comorbidities, Child-Pugh number, previous treatment, previous surgery, preoperative 
portal hypertension, ascites and varices, position of lesions, distance from major vessels, number and size of lesions, year of operation, type of resection and additional procedure. 
Intraoperative and postoperative outcomes were compared between groups. Kaplan-Meier curves were built for Overall (OS) and disease-free survival (DFS).

Results
253 patients (133 open, 122 laparoscopic) were included. After Propensity Score matching 70 LLR and 70 OLR were analysed. Conversion rate was 5.9%. LLR group had a 
significantly lower blood loss (110 vs. 400ml; p=0.004), lower morbidity rate (37.1% vs. 54.3%; p=0.04) and less major complications (15.4% vs. 36.8%; p=0.01). Postoperative ascites 
was lower in LLR at postoperative day 1, 3 and 5. Hospital stay was 7.5 days in LLR and 18 days in OLR (p=0.05). After a median follow-up of 33 months, the 5 years OS was 
45% in OLR and 57% in LLR (p=0.29). 5 years DFS was 28% in OLR and 31% in LLR (p=0.57).

Conclusion
LLR in Child-Pugh B liver cirrhosis could significantly reduce morbidity and liver decompensation compared to the open approach maintaining comparable oncological outcomes.

SFP1-06 Learning curve of laparoscopic living donor right hepatectomy:  
review of a single surgeon’s 96 laparoscopic cases

J. Rhu, G.S. Choi, J.M. Kim, J.W. Joh, C.H. Kwon
Samsung Medical Center - Seoul (Republic of Korea)

Objectives
This study is designed to evaluate the feasibility of laparoscopic living donor right hepatectomy and analyze the factors 
related to overcoming the learning curve.

Methods
Data of living donors who underwent right hepatectomy during 2014 to 2018 by a single surgeon at our center were 
reviewed. Comparisons of the anatomy, operation, postoperative recovery were done between open and laparoscopy group. 
Surgical videos of laparoscopic living donor right hepatectomy were reviewed and times spent during each procedure were 
measured. Linear regression model was used for analyzing whether each procedure showed linear decrease in time along 
with increase in cases.

Results
During the period, 96 and 96 donors underwent open and laparoscopic living donor right hepatectomy, respectively. There 
was no difference in anatomical variations except for bile duct. (54.2% vs 68.8% of type I bile duct in open and laparoscopy, 
respectively, P=0.038) Mean operation time was shorter in the laparoscopy group. (301.3±63.3 vs. 254.9±43.0 minutes, 
P<0.001) Median estimated blood loss was smaller (300 vs. 200 mL, P<0.001) and median hospital stay was shorter in the 
laparoscopy group. (10 vs. 8 days, P<0.001). There was no difference in complication rate (24.0% open vs. 15.6% laparoscopy, 
P=0.147) and severity. (P=0.342) Total operation time of laparoscopy showed linear decrease along with increase in 
laparoscopic cases. (R2=0.374, β=0.945, P=0.001) and it significantly decreased between the second and third quartile 
of laparoscopic cases (276.5±41.7 to 234.5±32.3, P=0.001). Inflow control and ischemic line marking (R2=0.146, β=-3.9, 
P<0.001), transection above hilum (R2=0.207, β=-16.5, P<0.001), total parenchymal transection (R2=0.242, β=-23.5, P<0.001) and 
Pfannenstiel incision (R2=0.148, β=-3.0, P=0.001) showed the most significant decrease in time.

Conclusion
Laparoscopic living donor right hepatectomy was feasible and safe compared to open surgery and nearly 50 cases are 
required for a significant decrease in operating time.
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SFP2-01 Pure laparoscopic donor hepatectomy: Korean multicenter experience

K.S. Suh 1, S.K. Hong 1, G.S. Choi 2, K.W. Lee 1, C.H. Kwon 2, K.H. Kim 3, S.G. Lee 3, J.Y. Cho 4, H.S. Han 4, Y.S. Han 5

1Seoul National University Hospital - Seoul (Republic of Korea), 2Samsung Medical Center - Seoul (Republic of 
Korea), 3Asan Medical Center - Seoul (Republic of Korea), 4Seoul National University Bundang Hospital - Seongnam 
(Republic of Korea), 5Seoul National University Bundang Hospital - Daegu (Republic of Korea)

Objectives
Due to increased experience and knowledge in laparoscopic surgery in the era of minimally invasive surgery, laparoscopic 
donor hepatectomy is also being increasingly performed at some centers, especially in Korea where more than 700 cases of 
living donor liver transplantation (LDLT) are performed. The aim of this study is to present the outcomes of experiences of 5 
large volume LDLT centers in Korea.

Methods
Data from live liver donors who underwent pure laparoscopic hepatectomy at 5 centers in Korea until June 2018 were 
retrospectively analyzed.

Results
Among 511 donors, 54.0% were male. Mean age at donation was 31.9 years and mean body mass index was 23.4 kg/m2. 91.2% 
underwent right hepatectomy without middle hepatic vein (MHV), 2.9% right hepatectomy with MHV, 1.8% left hepatectomy 
without MHV, 2.3% left hepatectomy with MHV, and 1.8% left lateral sectionectomy. Mean operative time was 395.8 minutes 
and mean warm ischemic time was 9.0 minutes. Mean graft weight was 682.3 g and mean graft-to-recipient weight ratio was 
1.1. Mean estimated blood loss was 316.8 cc and there were 10 cases (2.0%) of open conversion. Mean peak bilirubin level was 
3.5 mg/dL, AST 227.6 IU/L, and ALT 233.5 IU/L. Mean hospital stay was 9.4 days. There were 15 donor who experienced 
minor complications (7 donors with wound complication, 3 donors with pleural effusion, 4 donors requiring antibiotics for fluid 
collection, and 1 donor with pulmonary embolism). There were 19 donors who experienced biliary complication requiring 
procedure or reoperation. Four donors experienced vascular complication recovered by vascular intervention or reoperation. 
There were 4 donors with postoperative bleeding requiring reoperation for bleeding control. All donors recovered well.

Conclusion
Pure laparoscopic donor hepatectomy is a feasible procedure and can be established as the new gold standard of practice.

SFP2-02 Short and long-term results of laparoscopic liver resection for 
hepatocellular carcinoma: analysis of a national registry of 1377 patients

C. Goumard 1, C. Hobeika 1, U. Marchese 2, W.G. Afc 1, E. Vibert 3, O. Scatton 1

1Pitié Salpêtrière Hospital - Paris (France), 2Institut Paoli Calmettes - Marseille (France), 3Centre Hépato Biliaire, 
Paul Brousse Hospital - Villejuif (France)

Objectives
Due to common underlying liver disease, patients with hepatocellular carcinoma (HCC) may beneficiate the most from 
laparoscopic liver resection (LLR). However, specific difficulties remain associated with HCC patients, limiting the number 
of large LLR series available. Our aim was to report the results of a large national multicenter cohort of LLR for HCC with 
significant follow-up.

Methods
This retrospective national study included all patients undergoing LLR in 29 French surgical centers between January 2000 
and November 2017. Patients undergoing LLR for HCC were extracted from this database. Peri-operative outcome at 90 days 
and survival, as well as pathological results, were analyzed.

Results
This study included 4094 LLR, comprising 1377 (33.6%) for HCC. Among them, 683 (49.6%) matched Milan criteria, and 705 
(56.5%) had underlying cirrhosis (F4). A majority of LLR for HCC were minor resections (n=1156, 83.8%) and 497 (36.7%) 
were anatomical resections. Conversion occured in 189 patients (14.3%), transfusion in 84 (6,9%) and 131 (9.8%) patients had 
a major complication. Postoperative livr failure ISGLS Grade B/C occured in 32 (2.6%) cases, and ascites in 86 (7.4%). 90-day 
mortality rate was 1.8% (n=25). Resections were R0 at pathological examination in 1209 cases (90.4%). R0 achievement was 
independently associated to an anatomical LLR (HR:1.76 [1.02-3.05]; p=0.043) and to a number of lesions <3 (HR:2.27 [1.16-4.54]; 
p=0.017). Overall and recurrence-free survival rates at 3, 5 and 10 years were 82.9%, 74.8%, 65.7% and 42.6%, 30.3% and 7.8%, 
respectively.

Conclusion
LLR for HCC is associated with satisfactory results on postoperative outcome and survival without compromise on 
oncological safety and quality.
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SFP2-03 Risk adjusted benchmarks in laparoscopic liver surgery: data from the 
italian group of minimally invasive liver registry

A. Ferrero 1, N. Russolillo 1, L. Aldrighetti 2, U. Cillo 3, A. Guglielmi 4, G.M. Ettorre 5, F. Giuliante 6, 
V. Mazzaferro 7, R. Dalla Valle 8, L. De Carlis 9, E. Jovine 10

1Mauriziano Hospital, department of General and Oncological Surgery - Torino (Italy), 2Hepatobiliary Surgery, IRCCS San 
Raffaele Hospital - Milan (Italy), 3Department of Surgery, Oncology and Gastroenterology, University of Padua - Padova (Italy), 
4Department of Hepatobiliary Surgery, G.B. Rossi Hospital, University of Verona - Verona (Italy), 5Division of General Surgery 
and Liver Transplantation, S. Camillo Hospital - Rome (Italy), 6Unit of Hepato-Biliary Surgery, Politecnico Gemelli, Università 
Cattolica del Sacro Cuore - Rome (Italy), 7HPB Surgery and Liver Transplantation, Department of Surgery, University 
of Milan - Milano (Italy), 8Department of Surgery, Parma University Hospital - Parma (Italy), 9Surgical and Transplant 
Department, ASST Grande Ospedale Metropolitano Niguarda - Milano (Italy), 10Surgery Unit, Hospital of Imola - Imola (Italy)

Objectives
To assess the best achievable outcomes in laparoscopic liver resection (LLR) after risk adjustment based on technical difficulty using a national registry.

Methods
All LLR enrolled in Italian Group of Minimally Invasive Liver Surgery registry from 11/2014 to 03/2018 were considered. Exclusion criteria were no 
details about procedure and/or postoperative outcome, robotic or hybrid approach, peri-cistectomy and ALPPS procedures. Benchmark was calculated 
according to the Achievable Benchmark of Care method (ABC™). The single LLR of each center was divided in 3 cluster based on the technical 
complexity according to Kawaguchi et al. The ABC™ of overall and major morbidity were calculated in each cluster of LLR. Multivariate analysis was 
performed to identify independent risks for overall and major morbidity. Significant variables were used to perform a further risk adjustment.

Results
A total of 1752 out of 2263 patients fulfilled inclusion criteria. LLR were categorized into 3 levels of difficulty from low to high: Group I (62.6%), Group 
II (24.8%) and Group III (12.6%). The ABC™ of overall morbidity (Groups I, II, and III: 7.8%, 14.2% and 26.4%) and major morbidity (1.4%, 2.2%, and 5.7%) 
progressively increased from I to III. Multivariate analysis showed an increased risk for overall morbidity associated with concurrent LLR (odds ratio 
[OR]1.349), associated intestinal resection (OR3.760), cirrhosis (OR1.82) and for major morbidity with concurrent LLR (OR1.344) and associated intestinal 
resection (OR3.936). ABC™ of overall and major morbidity were 14.4% and 4.8% for concurrent LLR, 30% and 11% for associated intestinal resection 
and 14.9% and 4.8% for LLR on cirrhosis, respectively.

Conclusion
Benchmarks in LLR can range between 8-26% for overall morbidity and 1.4-5.7% for major morbidity. Benchmark values should be risk-adjusted 
according to technical difficulty, concurrent LLR or intestinal resection and the presence of cirrhosis.

SFP2-04 Pure laparoscopic versus open hemihepatectomy: a critical assessment and 
realistic expectations. A propensity score based analysis of right and left 
hemihepatectomies from 9 European tertiary referral centers

F. Cipriani 1,2, M. Alzoubi 1, D. Fuks 3, F. Ratti 2, T. Kawai 4, G. Berardi 5, L. Barkhatov 6, P. Lainas 7, M. Van Der Poel 8, M. Faoury 2, 
M. Besselink 8, M. D'hondt 9, I. Dagher 7, B. Edwin 6, R.I. Troisi 5, O. Scatton 4, B. Gayet 4, L. Aldrighetti 2, M. Abu Hilal 1

1University Hospital Southampton - Southampton (United Kingdom), 2San Raffaele Hospital - Milan (Italy), 3Institut Mutualiste 
Montsouris - Paris (France), 4Department of Hepatobiliary Surgery and Liver Transplantation, Pitié-Salpétrière Hospital, 
Sorbonne University - Paris (France), 5Ghent University Hospital Medical School, Ghent, Belgium - Gent (Belgium), 6The 
Intervention Centre and Department of HPB Surgery Oslo University Hospital and Institute of Clinical Medicine, University 
of Oslo - Oslo (Norway), 7Antoine-Beclere Hospital - Paris (France), 8Department of Surgery of Cancer Center Amsterdam, 
Amsterdam UMC and University of Amsterdam - Amsterdam (Netherlands), 9Groeninge Hospital - Kortrijk (Belgium)

Objectives
The advantages of laparoscopy have been documented in studies including mainly single-centre experiences and various minimally-invasive approaches and 
procedures categorized as major hepatectomies. A stronger evidence level is needed to confirm the benefits and limits of pure laparoscopic hemihepatectomies. 
The aim of this study was to undertake a robust comparison of short-term outcomes between purely laparoscopic and open hemihepatectomies.

Methods
Laparoscopic and open hemihepatectomies from 9 European referral centres were compared after propensity score matching. A comparison was undertaken 
for right and left hemihepatectomies separately, and a sub-analysis for benign and malignant diseases. Morbidity was evaluated according to Clavien Dindo 
Classification and Comprehensive Complication Index (CCI).

Results
After matching, 545 laparoscopic hemihepatectomies were compared with 545 open. Laparoscopy was associated with reduced blood loss (p<0.001), 
postoperative stay (p<0.001) and minor morbidity (p=0.002), supported by a lower CCI (p=0.035). Laparoscopic right hemihepatectomies (351 vs. 351) were 
associated with lower incidence of ascites (p=0.016), bile leak (p=0.001) and wound infections (p=0.009). Laparoscopic left hemihepatectomies (172 vs. 172) 
exhibited a lower incidence of bile leak and cardiovascular complications (p=0.024; p=0.041), lower minor and major morbidity (p=0.003; p=0.044) and reduced 
CCI (p=0.002).

Conclusion
This multicentre study confirms some associated advantages of the laparoscopic approach after left and right hemihepatectomies in malignant and benign 
conditions. However, it highlights the need for realistic expectations of the minimally-invasive approach based on the resected hemiliver and the patients 
treated. Whether these results can anticipate the outcomes from the long awaited randomized controlled trial is to be seen.
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SFP2-05 Comparative long-term outcomes of laparoscopic liver resection and 
radiofrequency ablation for hepatocellular carcinoma: Location of tumor 
matters

J.Y. Cho, H.S. Han, Y. Choi, B. Lee
Seoul National University Bundang Hospital - Seongnam (Republic of Korea)

Objectives
Laparoscopic liver resection (LLR) has been considered as standard surgery for small hepatocellular carcinoma (HCC) located 
in the anterolateral segments of the liver. However, there have been few reports comparing LLR and radiofrequency ablation 
(RFA) for HCC.

Methods
We retrospectively compared short- and long-term outcomes of 105 patients with LLR and 272 patients with RFA for newly 
diagnosed single, < 4cm size of HCC located on the anterolateral segments of the liver. We performed 1:1 propensity score 
matching (PSM) between two groups and matched 61 patients for both groups.

Results
After PSM, all variables including demographic, tumor factors and liver function were similar between two groups. There 
was no mortality in the two groups. The hospital stay was shorter in RFA group than LLR group (5.1 vs. 8.9 days; P=0.001), 
however, there was no significant difference in complication rate between two groups (4.9 vs. 13.1%; P=0.114). The 5-year 
overall survival rates were similar between two groups (83.6 vs. 84.5%; P=0.913), but the 5-year disease-free survival rate 
was higher in LLR group (56.4%) than RFA group (41.8%; P=0.009). In patients with alpha-fetoprotein > 100 ng/ml, LLR 
group showed better 5-year overall (100 vs. 80.0%; P=0.022) and disease-free survival rates (76.6 vs. 45.5%; P=0.006) than 
those in RFA group.

Conclusion
For single small HCC located in the anterolateral segments of the liver, LLR group showed similar complications and overall 
survival rate, but better disease-free survival rate compared to RFA group. LLR is recommended in patients with higher 
alpha-fetoprotein level.

SFP2-06 Laparoscopic simultaneous approach of primary colorectal cancer with 
liver metastases has higher morbidity and length of hospital stay than 
isolated laparoscopic liver resection

R.M.A.U.R. Maurette, R. Croceri, L. Belotti, D.J. Bogetti, D.E. Pirchi
Hospital Británico de Buenos Aires - Ciudad Autónoma De Buenos Aires (ArgentinaArgentina)

Objectives
When the colorectal liver metastases (CRLM) are presented synchronously, the debate is whether to perform a simultaneous approach 
of the primary tumor with the laparoscopic liver resection (LLR) or a sequential approach (indistinct liver or colon first). Objetive: To 
compare the morbidity and mortality of the simultaneous laparoscopic approach of CRLM and the primary tumor compared with isolated 
LR.

Methods
It is a retrospective analysis from a prospective database of consecutive cases performed in a single center in Argentina. All LLR with 
suspected CRLM were included. Two groups were compared: the "simultaneous approach group” (colon and liver) versus the “isolated 
LLR group” (only liver). We analyzed demographic variables, number, size and location of the lesions, pedicular clamping, need for 
transfusions, surgical time, intraoperative events, pathological variables, length hospital saty, global morbidity according to the Dindo-
Clavien Classification, and mortality.

Results
From August 2008 to November 2018, 100 LLR were performed, 60 of them due to suspected CRLM: 21 were included in the 
"simultaneous" group and 39 in the “isolated LLR” group. There were no differences in the diameter and number of nodules resected. 
There were no conversions to open surgery in the isolated LLR compared with 5 patients converted during the LLR in the simultaneous 
group. The overall morbidity was 43% and there were no mortality. The simultaneous approach group presented a morbidity of 71.4% 
compared with 25.6% for the isolated LLR (p = 0.0048). However, the degree of major complications (≥3b) was similar (4.7 vs 2.5%, 
p=0.65). The length of hospital stay (LOS) for both groups was 11 and 6 days, respectively (p=0.002).

Conclusion
We found that the simultaneous approach has higher morbidity and LOS, although the degree of major complications and liver 
complications was similar. Therefore, we conclude that the simultaneous approach of LLR and the colectomy should be selected carefully.
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SFP3-01 TBD

Alexandre Resende
Mater Dei Hospitals - São Paulo (Brazil)

SFP3-02 Laparoscopic Versus Open hemihepatectomy: A 1:1 Matched Analysis

Y.F. Wang, X.J. Xiujun
Sir Run Run Shaw Hospital, Zhejiang University School of Medicine - Hangzhou (China)

Objectives
Laparoscopic liver resection has increased rapidly and procedure has almost extended to all the types of liver resection. 
Major liver resections, such as hemihepatectomies, were still innovative procedures in the exploration phase and continued 
cautious introduction of major laparoscopic liver resections was recommended by experts in the first congress of international 
laparoscopic liver society. This study was to evaluate the safety of laparoscopic hemihepatectomy (LH) by the comparing 
with open hemihepatectomy (OH).

Methods
Patients underwent hemihepatectomy in Sir Run Run Shaw Hospital from January 2012 to December 2017 were reviewed. 
A 1:1 matched study was performed between LH group and OH group. Patients who fail to be matched were excluded. 
Perioperative outcomes, complications and cost were compared between LH group and OH group.

Results
138 exact matches for all matching variables were found between LH patients and OH patients. The length of postoperative 
hospital stay of LH group was significant shorter than the OH group (P=0.031). Intraoperative blood loss (P=0.005) and 
transfusion rate (P=0.001) in the LH group were significantly lower than the OH group. There was no mortality in either 
group. 26 patients in LH group and 31 patients in OH group had complications and all of them recovered uneventfully after 
immediate treatments. The hospital expense of LH group was significantly higher than OH group (P=0.000).

Conclusion
These results lead us to believe that laparoscopic hemihepatectomy is a safe procedure and it could be performed routinely 
in experienced laparoscopic centers.
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SFP3-03 The Learning Curve of Laparoscopic Liver Surgery of the Posterosuperior 
Segments: Perioperative Outcomes From a European Multi-institutional 
Analysis of 464 Resections

G. Berardi 1, D. Aghayan 2, A.A. Fretland 3, H. Elberm 4, F. Cipriani 5, A. Spagnoli 6, R. Montalti 7, 
W. Ceelen 1, L. Aldrighetti 5, M. Abu Hilal 4, B. Edwin 8, R. Troisi 9

1Gent University Hospital - Gent (Belgium), 2The Intervention Center, Oslo University Hospital - Oslo (Norway), 3The 
Intervention Center, Dpt of HPB surgery, Oslo University Hospital - Oslo (Norway), 4Hepatobiliary and Pancreatic Surgical Unit 
- Southampton (United Kingdom), 5Hepatobiliary Surgery, Department of Surgery, San Raffaele Hospital Milan - Milan (Italy), 
6Department of Statistical Sciences, Public Health and Infectious Diseases - Rome (Italy), 7Dept. of Public Health, Federico II 
University - Ancona (Italy), 8The Intervention Center, Dpt of HPB surgery, Institute of Clinical Medicine, Medical Faculty Oslo 
University Hospital - Oslo (Norway), 9Department of Clinical Medicine and Surgery, "Federico II" University - Napoli (Italy)

Objectives
Laparoscopic liver resections necessitate specific expertise and a long learning curve. Resections of PS segments are thought to be very 
challenging and to date there are no data concerning the learning curve (LC). The aim of the study was to evaluatethe LC of laparoscopic 
resection of the posterosuperior (PS) segments of the liver.

Methods
A cumulative sum control chart (CUSUM) analysis upon the difficulty score (DS) of resections was performed in 464 patients from 4 specialized 
centres. Risk-Adjusted CUSUM analysis of the operative time, blood loss and conversion rate were performed adjusting for the difficulty of 
procedures. A ROC curve was used to identify the completion of the LC.

Results
Three different periods were identified: cases 1-115 (P1), cases 116-307 (P2) and cases 308-464 (P3). CUSUM analysis showed a decrease in 
DS in the first period, an increase in the second period and a stable phase in the last. More patients with cirrhosis or previous surgery were 
operated in P3. A lower number of wedges and a higher number of anatomical resections were performed in P3. CUSA dissection and Pringle 
manoeuvre were used more frequently with time. RA-CUSUM showed a decrease in operative time. Blood loss increased slightly in P1, was 
stable in P2 and decreased in P3. A similar trend was found for conversions. LC was achieved after 40 cases for wedges and 65 cases for 
anatomical resections. 

Conclusion
The LC of laparoscopic liver resections of the PS segments is made up of a stepwise process in which an accurate patient selection allows to 
improve outcomes with time.

SFP3-04 Feasibility of total laparoscopic living donor right hepatectomy compared 
with open surgery: comprehensive review of 100 laparoscopic cases

J. Rhu, C.H. Kwon, G.S. Choi, J.M. Kim, J.W. Joh
Samsung Medical Center - Seoul (Republic of Korea)

Objectives
We designed this study to analyze the feasibility of laparoscopic living donor hepatectomy compared to open living donor 
hepatectomy.

Methods
Donors who underwent living donor right hemihepatectomy or extended right hemihepatectomy by laparoscopy or open 
surgery from May 2013 to October 2017 were included in the study. Comparisons between laparoscopic surgery and open 
surgery were performed using Student’s t-test, Mann-Whitney test, chi-square test, Fisher’s exact test, and linear-by-linear 
association.

Results
During the study period 305 patients underwent living donor right hemihepatectomy or extended right hemihepatectomy. Of 
these, 100 underwent laparoscopic surgery and 205 underwent open surgery. The laparoscopy group (30.9±11.2 years) had 
significantly younger age than the open group (34.5±12.3 years, P=0.014). The laparoscopy group mostly had type 1 (95.0%) 
bile duct and 81% had single bile duct in liver grafts, compared with 59.5% type 1 bile duct and 59.5% with single bile duct in 
the open group. The laparoscopy group had significantly longer operation time (378.2 ± 93.5 minutes vs. 329.1 ± 68.0 minutes, 
P<0.001) and warm ischemic time (median 271 minutes vs. 151 minutes, P<0.001) compared to the open group. However, 
estimated blood loss was smaller in the laparoscopy group (298.3 ± 162.9 mL vs. 344.3 ± 149.9 mL, P=0.015). There was no 
difference in complication rate (laparoscopy group 22.0% vs. open group 15.6%, P=0.170) and the severity of complications 
classified by Clavien-Dindo system did not differ significantly between the groups (P=0.094).

Conclusion
When living donors are selected cautiously, laparoscopic living donor hepatectomy can be performed safely with 
similar outcome to open surgery. However, the procedure should be performed by a surgeon experienced in both liver 
transplantation and minimally invasive surgery.
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SFP3-05 Reappraisal of the advantages of laparoscopic liver resection for 
HepatoCellular Carcinoma stratified per BCLC criteria: a propensity score 
based analysis to assess the differential perioperative benefit

F. Ratti, F. Cipriani, G. Fiorentini, M. Catena, M. Paganelli, L. Aldrighetti
Hepatobiliary Surgery Division, IRCCS San Raffaele Hospital - Milano (Italy)

Objectives
The aim of the present study was to analyse the outcome of laparoscopic approach specifically in patients with BCLC-
intermediate patients and to define the differential benefit with BCLC-early patients.

Methods
622 resections for HCC, performed between 2004 and 2018, were stratified according to BCLC staging (Early and 
Intermediate) and to approach (laparoscopic or open) and then matched in a 1:1 ratio using propensity scores to obtain 
four groups (VEE-MILS and VEE-Open, including 104 patients respectively; Int-MILS and Int-Open, including 142 
patients respectively). The differential benefit associated with minimally invasive technique was evaluated between BCLC-
Intermediate and BCLC-Early patients taking into account blood loss and morbidity rate as outcome indicators.

Results
Preoperative characteristics of patients and disease were comparable between laparoscopic and open Groups both in BCLC-
early and BCLC-intermediate patients. For Intermediate BCLC patients, laparoscopic approach resulted in a statistically 
significant lower blood loss (250 versus 450 mL, p=0.026), reduced morbidity (18.2 versus 23.2%, p=0.037), reduced incidence of 
hepatic decompensation and shorter time for functional recover and length of stay. The evaluation of the differentia benefit 
showed a greater advantage of laparoscopic approach in BCLC-Intermediate patients compared with BCLC-Early patients, 
both in terms of blood loss and morbidity rate.

Conclusion
The favorable biological scenario associated with laparoscopic approach allows to obtain enhanced benefits in the setting of 
more oncologically advanced liver disease (i.e. BCLC-intermediate patients), constituting the prerequisite for an adequate 
surgical outcome. The push towards minimally invasiveness should not change surgical indication but create the basis for a 
safer approach.

SFP3-06 Validation of current difficulty scores for the applicability of fast-track 
protocols in laparoscopic liver surgery

R. Ciria 1, M.D. Ayllon 1, I. Gomez-Luque 1, A. Padial 1, C. Garcia-Gaitan 2, J. Gómez-Serrano 2, 
A. Luque-Molina 1, P. Lopez-Cillero 1, J. Briceño 1

1Unit of Hepatobiliary Surgery and Liver Transplantation. University Hospital Reina Sofia - Córdoba (Spain), 2Unit 
of Anesthesiology. University Hospital Reina Sofia - Córdoba (Spain)

Objectives
The application of fast-track protocols (FTP) in laparoscopic liver surgery (LLS) should be encouraged. The main aim of our study 
is to report our experience with FTP in LLS and to define if Iwate, Southampton and Gayet’s scores may predict adherence into 
FTP. We also tried to identify variables not included in these scores that may improve their prediction capabilities.

Methods
All our series of LLS was analyzed. ROC curves were performed to compare the different scores within a hospital stay <24hours 
endpoint. Multivariate models were obtained for the following endpoints: hospital stay <24- and <72-hours, complications and 
readmissions. Age, BMI, Gender, ASA, previous surgery, Malignant, Bilobar, Liver disease variables were included in these models.

Results
From our total 160 cases, 78 were candidates for a FTP. Discharge in <24-hours was achieved in 22 cases (28.2%). Accomplishment 
of FTP was not obtained in 29.5% of the cases. CCI (5.18 +/- 11.52 vs. 16.57 +/- 26.34; P=0,01), general complications (42,9% vs 
13,1%; P=0,024) and redo-surgeries (14.3% vs 1.3%; P=0,04) were higher in the non-FTP group. Iwate, Southampton and Gayet’s 
scores achieved AUROC values for <24-hours hospital stay of 0.78, 0.687 and 0.698, respectively. Sensitivity and Specificity values 
for the best score (Iwate) were 87.7% and 66.7%, respectively (cut-off=5.5). In multivariate models, all scores were good enough to 
solely predicted <24 hours hospital stay and readmissions. However, <72 hours hospital stay and general complications included 
BMI as an independent risk factor not included in any of the scores. Correlation score among Iwate and Southampton scores was 
insufficient (R2=0.294) with over- and down-staging of several cases.

Conclusion
The development of aggressive FTP is feasible and <24 hours stay can be achieved even in moderate and advanced complexity 
cases. Difficulty scores may be useful to predict which cases may adhere to these protocols. However, BMI may be considered as a 
useful variable.
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SFP4-01 What is the impact of conversion in patients undergoing laparoscopic liver 
resection? A national registry study on 4119 patients

C. Hobeika 1, C. Goumard 1, U. Marchese 2, W.G. Afc 1, E. Vibert 3, O. Scatton 1

1Pitié Salpêtrière Hospital - Paris (France), 2Institut Paoli Calmettes - Marseille (France), 3Centre Hépato Biliaire, 
Paul Brousse Hospital - Villejuif (France)

Objectives
Conversion is a non-dissociable event from the development of laparoscopic liver resection (LLR) and reflects its safe 
implementation. This study aimed at reporting predictive factors for conversion and its consequences in a large multicenter 
cohort study.

Methods
This retrospective national study included all patients undergoing LLR in 29 French surgical centers between January 2000 and 
November 2017. The difficulty of LLR was graded according to the IMM classification. Risk factors for conversion and its impact 
on postoperative course were assessed in the whole population and according to the 3 difficulty grades.

Results
4119 patients underwent LLR and 425 (10.3%) required conversion, due to of dense adhesions in 40.7% and bleeding in 32.9%. 
Emergency conversion was required in 17.8%. Independent risk factors for conversion were an ASA score>3 (HR:1,68; 
95%CI:1,22-2,32; p=0.002), a history of laparotomy (HR:1.56; 95%CI:1.12-2.19; p=0.009), LLR for malignancy (HR:1,71; 95%CI:1,16-
2,52; p=0.006), and the difficulty grade of LLR (HR:1,90, 95%CI:1,59-2,28; p=0.001). The rate of conversion increased significantly 
with the difficulty grade 1, 2 and 3 (6.8%, 8.4% and 16.5%; p=0.001). Within the three difficulty grade, conversion for bleeding (42.1%, 
27.8% and 30.5%; p=0.075) and emergency conversion (18.9%, 11.7% and 21.6%; p=0.257) were not different. Converted patients 
had increased mortality (2.6%vs.0.9%; p=0.003) and major complication rates (16.0%vs.5.6%; p=0.001) compared to non-converted 
patients. Patients requiring emergency conversion had comparable outcomes than those converted without emergency, with 
similar major complication (23.1%vs.19.4%: p=0.550) and liver-related major complication rates (20.8%vs.15.1%; p=0.310).

Conclusion
Conversion occurs in 10% of LLR and impacts patient’s outcome. While the risk of conversion increases with the difficulty grade, 
complex LLR do not experiment more emergent conversions, and patients undergoing emergent conversion do not show higher 
morbidity.

SFP4-02 Analysis of 124 consecutive laparoscopic and robotic living donor left 
lateral sectionectomies for pediatric liver transplantation at the King Faisal 
Specialist Hospital (Riyadh- Saudi Arabia): Towards a gold standard?

R. Troisi, Y. Elsheikh, A. Zidan, M. Sturdevant, S. Alabbad, Y. Al Nemary, Y. Saleh, Y. Barhoom, 
S. Alobthani, T. Algoufi, M. Shagrani, D. Broering
King Faisal Specialist Hospital Research Center - Riyadh (Saudi Arabia)

Objectives
The adoption of fully laparoscopic living donor hepatectomy approach (LAP) in our institution in May 2013 is the standard 
approach for pediatric liver transplantation. Recently, the robotic-assisted approach (ROB) has been also implemented. Herein we 
describe our results and future perspectives.

Methods
From May 2013 until November 2018,a total of 124 left lateral sectionectomies (LLS) have been done. Five out of 124 donor 
hepatectomies were carried out with the robotic-assisted approach. The parenchyma transection was done using the surgical 
ultrasonic aspirator (LAP) and the harmonic scalpel (ROB). The trans-umbilical approach was routinely applied. After cutting the 
hilar plate and the bile ducts, the transection plan followed the line until the confluence of the left hepatic vein into the IVC. The 
S2-3 artery stump was secured with two Hem-O-lock clips, the left portal vein and the LHV secured and transected by the 45 
mm vascular stapler after preparing a short Pfannestiel incision for graft extraction.

Results
The M/F ratio was of 60/64. The mean BMI was of 24.5±3.8. Graft weight was of 224±47 g. The operative time was of 264±28 
min. and 375±31with an estimated blood loss of 111± 93 ml vs 37±14 (p=0.0001 and 0.07 respectively for LAP and ROB). The 
hilar dissection time was of 65±12 min. in the Lap vs 50±5 min in the ROB cases (p=ns). Overall donor complications were 4 (3.2%)
(LAP). The conversion rate was 2.4% (n=3 cases, LAP). The overall 3-y actuarial recipient survival was of 92.7%.

Conclusion
Laparoscopic LLS for donor hepatectomy is a safe and efficient procedure with a very low conversion rate. The ROB approach 
could be the ultimate evolution potentially shortening the hilar dissection time and providing its intrinsic and valuable advantages 
for the surgeon as better ergonomy, stable view, detailed anatomy and less manipulation of the graft. Highly secialized centers can 
consider this procedure as "the gold standard". Further data are needed to worldwide validate this approache.
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SFP4-03 Comparison of three-level procedure-based classification for laparoscopic 
liver resection with index-based IWATE criteria

Y. Kawaguchi 1,2, S. Tanaka 3, D. Fuks 4, A. Kanazawa 5, Y. Takeda 6, F. Hirokawa 7, H. Nitta 8, T. Nakajima 9, T. Kaizu 10, 
M. Kaibori 11, T. Kojima 12, Y. Otsuka 13, S. Kubo 3, K. Hasegawa 2, N. Kokudo 2, H. Kaneko 13, G. Wakabayashi 14, B. Gayet 4

1MD Anderson Cancer Center - Houston (United States of America), 2The University of Tokyo - Tokyo (Japan), 
3Osaka City University Graduate School of Medicine - Osaka (Japan), 4Institut Mutualiste Montsouris - Paris (France), 
5Osaka City General Hospital - Osaka (Japan), 6Kansai Rosai Hospital - Amagasaki (Japan), 7Osaka Medical College - 
Takatsuki (Japan), 8Iwate Medical University School of Medicine - Morioka (Japan), 9Meiwa Hospital - Nishinomiya 
(Japan), 10Kitasato University School of Medicine - Sagamihara (Japan), 11Kansai Medical University - Hirakata (Japan), 
12Okayama Saiseikai General Hospital - Okayama (Japan), 13Toho University Faculty of Medicine - Tokyo (Japan), 
14Ageo Central General Hospital - Ageo (Japan)

Objectives
A three-level procedure-based laparoscopic liver resection (LLR) classification (IMM classification: Ann Surg. 2018) stratified LLR procedures into three 
grades: grade I, wedge resection and left lateral sectionectomy; grade II, anterolateral segmentectomy and left hepatectomy; grade III, posterosuperior 
segmentectomy, right hepatectomy, right posterior sectionectomy, central hepatectomy, and extended right/left hepatectomy. IMM classification 
assessed difficulty of LLR differently than an index-based LLR classification (IWATE criteria: Surgery. 2018), which scored each procedure on an index 
scale of 12. We evaluated the IMM classification using scores of the IWATE criteria and validated the IMM classification using an external cohort.

Methods
Patients undergoing LLR were selected from a prospectively maintained database at the Institut Mutualiste Montsouris (IMM cohort) and from 
database of 43 Japanese institutions (JM cohort). The LLR procedures included in the IMM classification were scored by the IWATE criteria. Outcomes 
were evaluated according to the three IMM grades using the JM cohort.

Results
In the IMM (n=433) and JM (n=1867) cohorts, IMM grades I, II, and III corresponded to low-scoring, intermediate-scoring, and high-scoring LLR 
procedures as per the IWATE criteria, respectively. Mean±standard deviation among the IMM grades were significantly different: 3.9±1.5 (grade I) 
vs. 7.1±1.4 (grade II) vs. 10.4±0.9 (grade III) (P<0.001) in the IMM cohort and 3.6±1.4 (grade I) vs. 6.7±1.5 (grade II) vs. 9.3±1.4 (grade III) (P<0.001) 
in the JM cohort. In the JM cohort, operative time, blood loss, conversion rate, and major complication rate were associated with a stepwise increase in 
grades from I to III using the IMM classification (P<0.001).

Conclusion
The procedure-based IMM classification was matched against the index-based IWATE criteria, and validated using an external cohort. This 
classification can be helpful for indicating the appropriate LLR according to the level of surgeons.

SFP4-04 Robotic-Assisted versus Laparoscopic Major Liver Resection: Analysis of 
Outcomes from a Single Center

M. Fruscione, R. Pickens, E. Baker, A. Cochran, D. Vrochides, D. Iannitti, J. Martinie
Carolinas Medical Center - Charlotte, Nc (United States of America)

Objectives
Debate exists regarding outcomes and cost-effectiveness of robot-assisted versus laparoscopic hepatectomy. We reviewed 
and analyzed major hepatectomies (resection of ≥3 Couinaud liver segments) performed in a minimally invasive fashion at a 
single institution.

Methods
From 2008-2016, 481 major hepatectomy procedures were performed at our center, of which 181 (38%) were performed in 
a minimally invasive fashion (57 robot-assisted and 124 laparoscopic). For the 181 minimally invasive major hepatectomy 
procedures, we retrospectively analyzed patient demographics, operating statistics and outcomes and conducted statistical 
analyses to compare the robot-assisted and laparoscopic techniques.

Results
At our institution patients undergoing robot-assisted versus laparoscopic hepatectomy were older (58.1 vs 53.1 years, 
respectively; p = 0.029), admitted to ICU postoperatively less (43.9% vs 61.3%, respectively; p = 0.041), and readmitted less 
often within 90 days (7.0% vs 27.4%, respectively; p = 0.002). No statistically significant differences were found for blood loss, 
operative times, and length of stay.

Conclusion
Robot-assisted is an effective alternative to laparoscopic major hepatectomy for resection of malignant and benign liver 
lesions. Robotic-assisted offers technical advantages compared to laparoscopic surgery including improved optic visualization, 
operative dexterity, and ease of dissection and suturing. In our experience, the robotic platform was associated with improved 
outcomes including reduced postoperative ICU admission and 90-day readmission.
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SFP4-05 Pure laparoscopic versus open major hepatectomy for HCC and F-4 liver 
cirrhosis- A pronensity analysis in a single center

T.T. Cheung
The University of Hong Kong - Hong Kong (Hong Kong)

Objectives
Laparoscopic liver resection has been gaining popularity but the evidence in major hepatectomy for cirrhotic liver is 
lacking. This paper aims to study the long-term outcome of pure laparoscopic approach versus the open approach for major 
hepatectomy in patients with HCC and liver cirrhosis using the propensity score analysis.

Methods
722 patients underwent major hepatectomy for HCC as primary treatment from 2002 to 2018. To avoid selection bias, 
propensity score matching in a ratio of 1:4 with open hepatectomy was performed. Pringle manoeuvre was not routinely 
applied for major hepatectomy in both laparoscopic and open approaches.

Results
24 patients had pure laparoscopic major hepatectomy for HCC and F4 cirrhosis. 96 patients were matched in the open 
hepatectomy group. Pure laparoscopic group has less median blood loss (300 ml vs 645 ml, P=0.001) and shorter hospital stay (6 
days vs 10 days, P=0.002).
In pure laparoscopic major hepatectomy group the 1 year, 3 year and 5 year overall survival vs open group was 95.2%, 89.6%, 
89.6% vs 87.5%, 72.0% and 62.8% respectively P=0.211. The disease free survival was 77.1%, 71.2%, 7.12% vs 75.8%, 52.7% and 
45.5% respectively P=0.422.

Conclusion
Laparoscopic major hepatectomy for HCC and cirrhosis without routine Pringle manoeuver is a safe treatment option in 
specialized center. It is associated with favourable short-term outcome and less pulmonary complications. The long-term 
survival is equal to open hepatectomy.

SFP4-06 Impact of resection margins for colorectal liver metastases in laparoscopic 
and open liver surgery. A propensity score analysis

D. Martinez-Cecilia 1, D. Witchers 2, F. Cipriani 3, G. Berardi 4, L. Barkhatov 5, P. Lainas 6, M. D´hont 7, 
F. Rotellar 8, I. Dagher 6, L. Aldrighetti 3, R. Troisi 4, B. Edwin 5, M. Abu Hilal 2

1Complejo Hospitalario de Toledo - Toledo (Spain), 2University Hospital Southampton NHS - Southampton (United 
Kingdom), 3San Raffaele Scientific Institut - Milan (Italy), 4Ghent University Hospital Medical School - Ghent 
(Belgium), 5Oslo University Hospital - Oslo (Norway), 6Antoine Béclère Hospital - Paris (France), 7Groeninge Hospital 
- Kortrijk (Belgium), 8Clinica Universidad de Navarra - Pamplona (Spain)

Objectives
There is no clear consensus over the optimal width of resection margin for colorectal liver metastases (CRLM). In addition, data 
after laparoscopic approach are still scarce. This prospective study aims to evaluate the impact of the resection margin width 
on overall (OS) and recurrence-free survival (RFS) in open and laparoscopic liver resection for CRLM.Consecutively patients 
undergoing CRLM resection in 7 European referral centers were reviewed. After propensity score matching (PSM), the influence of 
1mm and wider margins on OS and RFS were evaluated in open and laparoscopic homogeneous cohorts.

Methods
Consecutively patients undergoing CRLM resection in 7 European referral centers were reviewed. After propensity score matching 
(PSM), the influence of 1mm and wider margins on OS and RFS were evaluated in open and laparoscopic homogeneous cohorts.

Results
After PSM, 648 patients were comparable in each group. Margins <1 mm, were associated with shorter RFS in open (12 vs 26 
months, p=0.042) and in laparoscopic group (13 vs 23, p=0,002). Margins <1mm were associated with shorterOS in open (36 vs 
57 months, p=0.027), but not in laparoscopic group (49 vs 60, p=0,177). Subgroups with margin ≥1mm (1-4mm, 5-9mm, ≥10mm) 
presented similar RFS in open (p=0,251) or laparoscopic cohorts (p=0.117), as well as similar OS in open (p=0.295) or laparoscopic 
cohorts (p=0.908). In presence of liver recurrence, repeat liver resection was more frequent in the laparoscopic group (30% vs 48%, 
p<0.001).

Conclusion
A<1mm margin does not impact OS after laparoscopic resection of CRLMs as it does in open liver resection, however it continues 
to affect RFS in open and laparoscopic resection. Wider margins than 1 mm do not seem to improve oncological results in open or 
laparoscopic surgery.



27

Selected Free Papers 5
11:30-12:20　Saturday, May 11th　Room 1

SFP5-01 Preoperative Prognosticators of Safe Laparoscopic Hepatocellular 
Carcinoma Resection in Advanced Cirrhosis - A Propensity Score Matching 
Population Based Analysis of 1799 Western Patients

E.A. Vega 1, O.C. Kutlu 2, D. Ko 3, C. Conrad 3

1MD Anderson Cancer Center - Houston (United States of America), 2University of Miami - Pompano Beach (United 
States of America), 3St Elizabeth's Medical Center - Boston (United States of America)

Objectives
The safety and oncologic outcomes of patients with advanced cirrhosis undergoing laparoscopic liver resection (LLR) 
compared to open resection (OLR) for hepatocellular carcinoma (HCC) remains unclear.

Methods
Patients with HCC resection during 2010-2014 were identified from the National Cancer Database. Patients with severe 
fibrosis; single lesions; M0; and known grade, margin status, tumor size, length of hospital stay, 30- and 90-day mortality, 30-
day readmission, surgical approach, and complete follow-up were included. A 1:1 propensity score matching analysis of LLR : 
OLR was performed. Prognostic effect of LLR was assessed by multivariable Cox proportional hazards model.

Results
1799 hepatectomy patients [minor (n=491, 27.3%); major (n=1308, 72.7%)] were included. Of 193 (10.7%) LLR patients, 190 were 
eligible for matching. The LLR vs. OLR did not differ for patient characteristics, resection margin status, 30-day- (p=0.141), 
90-day mortality (p=0.121), or 30-day readmission (p=0.784). Median hospital stay was shorter for LLR (6 vs 8 days, p=0.001). 
Median overall survival (OS) was similar for LLR vs. OLR (44.2 and 39.5 months, respectively, p=0.064). Predictors of worse 
OS were older age (hazard ratio [HR] 1.04p=0.034), >2 comorbidities (HR 1.29, p=0.012), grade 3-4 disease (HR 1.81, p=0.025), 
N1 disease (HR 1.04 p=0.048), and R1 margins (HR 1.34, p=0.002). After adjustment for confounders, LLR vs OLR was not a 
significant risk factor for OS (HR 1.14 95% CI 0.76-1.71 p=0.522).

Conclusion
While LLR in advanced cirrhosis for patients with HCC proved safe, optimal patient selection based on the preoperatively 
available factors comorbidities, age, degree of underlying liver disease and high quality oncologic surgery will determine 
long-term survival.

SFP5-02 Outcomes after robotic donor hepatectomy in 46 consecutive live donors

G.H. Choi, S.Y. Rho, J.G. Lee, D.H. Han, D.J. Joo, M.S. Kim, S.I. Kim, J.S. Choi
Yonsei University College of Medicine - Seoul (Republic of Korea)

Objectives
Laparoscopic donor right hepatectomy has been performed in a few centers by expert surgeons. Robotic system is one of the 
tools for laparoscopic liver resection, however, there have been few studies about surgical outcomes after robotic living donor 
hepatectomy, especially for a right graft.

Methods
From Apr. 2016 to Oct 2018, 46 liver donors received robotic donor hepatectomy (43 right grafts, two left grafts and one left 
lateral graft) in our institute. Short-term outcomes were evaluated in a prospective way.

Results
The median age of donors was 28.9 years and 22 donors were male. The mean right graft volume was 712.9 ml (range, 
517-919). The mean operative time and blood loss were 503 min and 109 ml, respectively. The median warm ischemic 
demarcation time was 15.1 min. There was no perioperative transfusion. The first case was converted to mini-laparotomy 
(2.2%) due to injury to the left bile duct and Roux-en-Y hepaticojejunostomy was performed. There were three events related 
to hem-o-lok including dislodgement from the right bile duct, the inferior hepatic vein and the right hepatic artery. The first 
two events were managed during the operation, but an emergency laparotomy was needed to control bleeding from the right 
hepatic artery. Postoperative complications occurred in eleven patients (24.4%) and severe complication more than grade III 
occurred in two patients (one hepatic artery bleeding and one bladder injury). The mean hospital stay was 9 days.

Conclusion
From our experience, robotic living donor hepatectomy is feasible and safe at expert hands in selected liver donors. However, 
hem-o-lok should be cautiously used due to the possibility of the dislodgement.
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SFP5-03 Multicentre propensity score matched study on laparoscopic versus open 
repeat liver resection for colorectal liver metastases

A. Moekotte 1, M. Van Der Poel 2, L. Barkhatov 3, D. Fuks 4, G. Berardi 5, F. Cipriani 6, A. Aljaiuossi 1, P. Lainas 7, 
I. Dagher 7, M. D'hondt 8, F. Rotellar 9, M. Besselink 2, L. Aldrighetti 6, R. Troisi 5, B. Gayet 4, B. Edwin 3, M. Abu Hilal 1

1Department of Surgery, University Hospital Southampton NHS Foundation Trust - Southampton (United Kingdom), 2Department 
of Surgery, Cancer Center Amsterdam, Amsterdam UMC, University of Amsterdam - Amsterdam (Netherlands), 3Interventional 
Centre and Department of HPB Surgery, Oslo University Hospital - Oslo (Norway), 4Department of Digestive Disease, Institut 
Mutualiste Montsouris, Université Paris Descartes - Paris (France), 5Department of General and Hepatobiliary Surgery, Ghent 
University Hospital - Gent (Belgium), 6Hepatobiliary Surgery Division, IRCCS San Raffaele Hospital - Milan (Italy), 7Department 
of Surgery, Antoine Béclère Hospital - Paris (France), 8Department of Digestive and Hepatobiliary/Pancreatic Surgery, Groeninge 
Hospital - Kortrijk (Belgium), 9Department of General and Abdominal Surgery, Clinica Universidad de Navarra - Pamplona (Spain)

Objectives
Repeat liver resection (RLR) is often the best treatment option for patients with recurrent colorectal liver metastases (CRLM). However, repeat 
resections can be complex, due to adhesions and an altered liver anatomy. It remains uncertain whether the advantages of a laparoscopic 
approach are upheld in this setting. The aim of this retrospective, propensity score matched study was to compare the short-term outcomes of 
laparoscopic repeat liver resection (LRLR) with open repeat liver resection (ORLR).

Methods
A multicentre retrospective propensity score matched study was performed. Included were all adult patients who undewent LRLR or ORLR 
for CRLM performed in 9 high-volume centres from 7 European countries between 2000 and 2016. Patients were matched in a 1:1 ratio, using 
propensity scores. Propensity scores were calculated based on 12 preoperative variables, including the approach to and the extent of the 
previous liver resection. Operative outcomes were compared using paired tests.

Results
Overall, 425 RLRs were included. Out of 271 LRLR, 105 were matched to an ORLR. Baseline characteristics were comparable after matching. 
LRLR was associated with a shorter operative time (200 (123-273) versus 256 (199-320) minutes, P < 0.001), less intraoperative blood loss (200 
(50-450) versus 300 (100-600) ml, P = 0.077) and a shorter postoperative hospital stay (5 (3-8) versus 6 (5-8) days, P = 0.028). Postoperative 
morbidity and mortality were similar between LRLR and ORLR.

Conclusion
When performed by experienced surgeons, LRLR is associated with a decreased operative time and a shorter hospital stay without an 
increased risk of postoperative morbidity and mortality, even in patients that underwent previous open and major liver resection.

SFP5-04 Increased feasibility and improved operative outcomes of laparoscopic liver 
resection for hepatocellular carcinoma located in posterosuperior segments 
of the liver

Y. Kwon 1, J.Y. Cho 2, H.S. Han 2, Y.S. Yoon 2, Y. Choi 2, B. Lee 2

1Department of Surgery, Seoul Medical Center - Seoul (Republic of Korea), 2Department of Surgery, Seoul National 
University Bundang Hospital, Seoul National University College of Medicine - Seoul (Republic of Korea)

Objectives
Laparoscopic liver resection (LLR) is widely adapted for hepatocellular carcinoma (HCC), especially for tumors located in left 
lateral section (LLS) and anterolateral (AL) segments while LLR for HCC in posterosuperior (PS) lesion is still challenging. With 
recent improvement of techniques and accumulation of experiences, LLR in PS segments is increasing. The aim of this study 
is to compare perioperative and long term outcomes of LLR for HCC located in PS segments before and after technological 
improvements.

Methods
We retrospectively analyzed 149 patients who underwent LLR for HCC located in PS segments from September 2003 to 
December 2016. The patients were divided to group 1 (n=43), who underwent LLR from September 2003 to December 2011 
and group 2 (n=106), who underwent LLR from January 2012 to December 2016, according to introduction of new techniques 
including intercostal trocas, Pringle maneuver, and semi-lateral position of patient. We also compared these patients with those 
who underwent open surgery (n=134) at the same period.

Results
The proportion of LLR vs open resection in PS segments was higher in group 2 (35% vs 67%, P <0.001). Group 2 showed shorter 
operative time (395 minutes vs 331 minutes; P =0.013), less estimated blood loss (1545 ml vs 1219 ml; P=0.020), and shorter 
hospital stay (12 days vs 9, P<0.001). In contrary, there were no significant differences in rate of complication (18.6% vs 18.9%; 
0.970) and open conversion (23% vs 17%; P=0.374) between the two groups. There were no significant differences in recurrent 
free survival (48.8% vs 63.2%; P=0.156) and overall survival (69.8% vs 89.6%; P=0.297) between the groups. Compared to open 
surgery, rate of complication (34.3% vs 18.8%; P < 0.001) and the length of hospital stay (17 days vs 10 days; P < 0.001) were 
significantly lower in LLR group.

Conclusion
LLR for HCC located in PS segments has been improved with introduction of new techniques and accumulation of experiences.
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SFP5-05 Recurrences after open and laparoscopic liver resection: First long-term 
outcomes of the OSLO-COMET Trial

D. Aghayan 1, Å. Fretland 2, A. Kazaryan 3, V. Dagenborg 4, B.A. Bjørnbeth 2, B. Edwin 1

1The Intervention Centre, Oslo University Hospital - Oslo (Norway), 2Department of Hepato-Pancreato-Biliary 
Surgery, Oslo University Hospital - Oslo (Norway), 3Department of Surgery, Fonna Hospital Trust - Stord (Norway), 
4Department of Gastroenterological Surgery, Oslo University Hospital - Oslo (Norway)

Objectives
More than 50% of the patients with colorectal liver metastases (CRLM) develop recurrence after resection. Most recurrences 
develop within two years. This study aimed to compare the time to recurrence and pattern of recurrence in patients 
previously randomized to open and laparoscopic liver resection for CRLM in the (OSLO-COMET Trial).

Methods
In OSLO-COMET, 280 patients were randomly assigned to open or laparoscopic parenchyma-sparing (less than three 
segments) resections of CRLM. Patients were included between February 2012 and February 2016. The primary endpoint 
was postoperative morbidity. Secondary endpoints included 5-year overall, disease-free and recurrence-free survival, 
recurrence pattern and management of recurrence. A total of 273 underwent surgery, and of these 265 patients underwent 
liver resection: 127 laparoscopic and 138 open. Patients with missed metastases, as well patients that had no metastases in 
resected specimen, were excluded from this analysis.

Results
A total of 139 patients had disease recurrence. We are now in the data accumulation and analyses phase. More detailed 
information including recurrence-free and overall survival rates, pattern and treatment of recurrences, and sub-group 
analyses will be presented at the conference.

Conclusion
Will be presented at the conference.
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BVS-01 Standardized laparoscopic central hepatectomy based on hilar caudal view 
and root approach of the rhv. tips and tricks

Fernando Rotellar, Pablo Marti-Cruchaga, Gabriel Zozaya, Alberto Benito, Francisco Hidalgo, 
Luis Lopez-Olaondo, Fernando Pardo (Spain)

Central hepatectomy is one of the most difficult procedures to perform laparoscopically. herein we present tips and tricks of 
a standardized technique based on three principles: no liver mobilization, initial glissonian control under caudal view and root 
approach of the right hepatic vein. the video demonstrates this standardized technique focusing on technical tips and tricks.

BVS-02 A case of radical laparoscopic central bisegmentectomy plus s3 
subsegmentectomy for multiple liver metastasis after chemotherapy

Mamoru Morimoto, Yoichi Matsuo (Japan)

We will show the video of radical laparoscopic hepatectomy for multiple liver metastasis of sigmoid colon cancer. the patient 
was a 39-year-old man, who was diagnosed multiple liver metastasis of sigmoid colon cancer. since we thought that it is 
impossible to perform the radical operation at first, chemotherapy with mfolfox6 and folfili plus panitumumab was performed. 
the metastatic lesions had a clinical partial response. the radical hepatectomy would be possible at this point. ct revealed the 
tumor were limited in s3 and s4/5/8, we performed laparoscopic central bisegmentectomy and s3 subsegmentectomy. we 
would display surgical technique in our hospital.

BVS-03 Total laparoscopic alpps for metastatic tumor

N. Orannapalai, R. Tanompetsanga, C. Bunchaliew, R. Chanwat (Thailand)

This article shows about our first laparoscopic alpps. the patient is female 55 year old. she was diagnosed nhl of stomach. 
she was received chemotherapy for 6 months then subtotal gastrectomy was performed 1 year ago. during surveillance 
disease, we found solitary liver mass which involved right portal pedicle, right hepatic vein and middle hepatic vein. in 
aspect of preoperative evaluations, we used liver volumetry program to design operative planning and found that she has an 
inadequate flr. our designed operations that obtain negative surgical margin and adequate flr, we need the procedure that can 
offer rapid boost up remaining liver volume to avoid drop out chance during waiting interval. the laparoscopic alpps: extended 
right hepatectomy was selected. we also attached vdo file total 2 stage operations.



31

BVS-04 Pure laparoscopic living donor right hepatectomy

Daniel Cherqui, Massimo Giacca (France)

This video shows the case of a 22 yo male donating his right liver to his 62 yo father with cryptogenic cirrhosis. donor 
anatomy was unremarkable outside of a large right inferior hv. the patient was placed in the french position with small 
rotation to the left. 5 ports were used. right lobe was mobilized. rha and rpv were dissected and encircled. transient right 
pedicle clamping and ious were used to define transetion area. io cholangiography was used to define site of bile duct division. 
transection used cusa, energy device and clips. intermittent pringle maneuver was used 4 times (total clamping time 53 min). 
harvesting (not showed in the video) started by preparing a pfannenstiel incision and insertion of a retrieval bag. rha was 
double clipped and divided. right pv and rhv were closed with unilateral stapler and divided. graft was retrieved. wit was 12 
min. blood loss was 500 ml and postop care uneventful. donor was discharged at day 6. recipient surgery was unventful and 
included rhv, rihv and v8 reconstruction. recipient had an eventful course and was discharged at day 23.

BVS-05 Laparoscopic anatomic liver resection of segment 7 using intrahepatic 
glissonean approach from the dorsal side

Yusuke Ome, Goro Honda, Manami Doi, Jun Muto, Yasuji Seyama (Japan)

Laparoscopic anatomic resection of s7 is regarded as technically difficult because of its anatomical position and the difficulty 
of the isolation of the glissonean pedicles of s7 (g7). g7 runs posterior to the rhv and comparatively near the posterior liver 
surface. therefore, g7 can be approached easily from the dorsal side of the liver after the mobilization of the right lobe with 
the benefit of the laparoscopic caude-dorsal view. additionally, the right hepatic vein can be exposed continuously from the 
root side to the peripheral side in the same view. the approach to the hepatic veins from root side to the peripheral side 
prevents a split injury, which can cause critical massive bleeding because that type of injury is easily enlarged. we can 
successfully approach to g7 and the rhv without dissection around the hepatic hilum or exposing the other glissonean pedicels 
to be preserved. our approach has a lot of advantage for the next hepatectomy and the prevention of the biliary leakage and 
delayed biliary stricture caused by excessive traction and dissection.

BVS-06 Laparoscopic positive staining of segment vii using icg-fluorescence 
imaging for anatomic hepatectomy

Daisuke Ito, Takeaki Ishizawa, Masaaki Morito, Genki Watanabe, Takashi Kokudo, Nobuhisa Akamatsu, 
Junichi Kaneko, Junichi Arita, Kiyoshi Hasegawa (Japan)

78 year-old male, who was diagnosed as colorectal liver metastasis from sigmoid colon in segment vii (Φ30mm). differential 
diagnosis was intrahepatic cholangiocarcinoma laparoscopic anatomic resection of s7 medial region extended to dorsal aspect 
of s8 was done using icg-fluorescence imaging for anatomic hepatectomy. operative time was 5 hr 26 min and estimated 
blood losswas 350ml postoperative hospital day was 7days without any complication.
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BVS-07 Laparoscopic right anterior sectionectomy for hepatocellular carcinoma

Alessandro Ferrero, Serena Langella, Nadia Russolillo, Roberto Lo Tesoriere, Betraice De Zolt Ponte, 
Federico Fazio (Italy)

The video shows a case of a 74 years old woman with metabolic syndrome. ct scan identified a 38mm hepatocellular 
carcinoma (hcc) in sg8v. hepatic function was preserved. intraoperative laparoscopic ultrasound (lus) assessed the site and 
vascular relationship of the tumour. bisegmentectomy sg5-8 was planned according to lus findings. the course of middle 
hepatic vein (mhv) identified by lus was drawn on the liver surface with cautery. parenchymal transection started from the 
left side. it was performed by ultrasonic dissector along the mhv (entirely exposed at cut surface). the right hepatic vein 
(rhv) was joined at confluence into inferior vena cava (ivc) than followed from cranio to caudal direction. blood loss: 250cc. 
transection time 240 min, clamping time 146’. postoperative course uneventful. patient discharged in 5th pod.

BVS-08 Robotic central bisectionectomy for hepatocellular carcinoma

Sung Hoon Choi (Republic of Korea)

A 67-years-old male was admitted with 4.4 cm sized hepatocellular carcinoma involving the segment 4a and 8. the first 
parenchymal resection was performed along with right side of the falciform ligament and approached to the hilar bifurcation 
of main glissonean pedicle. then, the right anterior glissonean pedicle was easily isolated and clamped. at this moment, icg 
was injected through the peripheral venous line. in a few minutes, the second resection line could be clearly delineated on the 
fluorescence image. the total operative time was 330 min and intraoperative blood loss was 150 ml without transfusion. he 
was discharged on the 7th postoperative day without any complication. pathological assessment confirmed that the mass was 
a hepatocellular carcinoma with free surgical resection margin.

BVS-09 Laparoscopic two stage hepatectomy: combined glissonean approach 
of hepatic pedicles and dorsal approach of hepatic veins and vascular 
reconstruction

Santiago Lopez-Ben, M.T. Albio, l. Falgueras, E. Castro, M. Casellas, A. Codina Barreras (Spain)

We present a case of a 66 years old male with bilateral colorectal liver metastasis (clm) compromising the three hepatic 
veins (hv) : one huge clm in sii afecting left hv, one in siv afecting proximal middle hv and one in svi-vii afecting posterior 
right pedilce and right hv. we planned a two stage hepatectomy after good response to neoadjuvant chemotherapy: first 
stage: posterior sectionectomy with glissonean approach of right posterior pedicle, dorsal approach and partial resection of 
right hv and end to end reconstruction. threre was no complication after the procedure. before second stage we planned 
a simultaneous percutaneous rf ablation of siv lesion and a left portal embolization. second stage: left hepatectomy with 
glissonean approach of left pedicle and dorsal approach of middle hv. no complication was observed after the second 
procedure. laparoscopic right colectomy was performed 1 month after the second hepatectomy without incidences. conclusion: 
laparoscopic approach and the particular caudal/dorsal vision can be a good tool to perform complex hepatectomies and 
vascular reconstruction.
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BVS-10 Inter-laennec approach for laparoscopic anatomical right posterior 
sectionectomy in semi-prone position

Gozo Kiguchi, Atsushi Sugioka, Michiko Inukai, Satoshi Mii, Masayuki Kojima, Akira Yasuda, 
Sanae Nakajima, Yoshinao Tanahashi, Yutaro Kato, Ichiro Uyama (Japan)

Among laparoscopic anatomical liver resection, right posterior sectionectomy is highly demanding, especially in exposing the 
right hepatic vein (rhv). to standardize these procedures, we developed inter-laennec approach focusing on the structure of 
laennec’s capsule that is assumed to be composed of two layers surrounding rhv; one is derived from the proper membrane 
and the other from the pericardium. inter-laennec approach is a new strategy for exposing rhv by entering the space 
between the two layers. herein, we will demonstrate the concept and procedures of inter-laennec approach.

BVS-11 Laparoscopic precise hepatectomy guided by the middle hepatic vein

Tehung Chen, Chia-Ying Wu, Shih-Chao Hsu, Chia-Hao Hsu, Chun-Chieh Yeh, Horng-Ren Yang, 
Mei-Due Yang, William Tzu-Liang Chen, Long-Bin Jeng (Taiwan)

Exposing of middle hepatic vein during liver transection is helpful for creating a precise transection plane, avoiding injury 
intraparenchymal vessels, achieving adequate resection margin and improving oncological outcome. the lack of a complete 
hepatic overview and tactile feedback during laparoscopic hepatectomy may result in near misses or fatal intraoperative 
complications despite the advantage of a magnified laparoscopic view. the aim of the study is to describe the surgical 
techniques and principles of laparoscopic middle hepatic vein dissection.

BVS-12 Laparoscopic parenchymal-sparing anatomical liver resection using vein-
guided approach for tumors located in the posterosuperior segments of the 
liver

Osamu Itano, Yuta Abe, Akio Saiura, Yuko Kitagawa (Japan)

We recently performed a new concept for laparoscopic partial liver resection, a laparoscopic parenchyma-sparing anatomical 
liver resection (lapsar) using vein-guided approach for tumors located in the posterosuperior segments. the patient was a 70 
year old woman who was diagnosed with a metastatic liver tumor located deep in segment 7. liver transection proceeded 
along the guide vein which ran around the resection area according to preoperative 3d computer assisted surgery planning. 
the operative time was 259 minutes. estimated blood loss was 75 ml. the patient’s postoperative course was uneventful. 
histological examination of resected specimens revealed curative status with clear margins. lapsar using vein-guided 
approach is useful for resection of tumors located in the posterosuperior segments of the liver.



34

Best ePoster
13:35-14:15　Saturday, May 11th　Room 2

BEP-01 Laparoscopic versus open unisegmentectomy in two high-volume centers. 
Feasibility and short-term results

G.M. Garbarino 1, U. Marchese 2, M.A. Ward 3, E. Vibert 2, B. Gayet 1, D. Cherqui 2, D. Fuks 1

1Institut Mutualiste Montsouris - Paris (France), 2Hepatobiliary Center, Hôpital Paul Brousse - Villejuif (France), 
3Center for Advanced Surgery, Baylor University Medical Center - Dallas (United States of America)

Objectives
Anatomical segmentectomy is defined as the complete removal of the Couinaud's segment, in which the corresponding 
hepatic veins are exposed on the raw surface.The aim of this study was to compare the perioperative outcomes of 
laparoscopic (LS) versus open (OS) unisegmentomy in two high volume centers.

Methods
A retrospective analysis of results of all consecutive unisegmentectomies from 2007 to 2017 was performed at the Institut 
Mutualiste Montsouris for LS and at the Hepatobiliary Center of Paul Brousse Hospital for both OS and LS. Perioperative 
data, hospital stay and 90-days postoperative morbidity were collected.

Results
A total of 177 patients underwent unisegmentectomy: 58 LS vs 52 OS in the anterolateral segments and 33 LS vs 34 OS in 
the posterosuperior segments. HCC and Cirrhotic patients were more frequent in the OS group (34.1% vs. 53.5%, p = 0.01) 
(23.1% vs. 36.0%, p = 0.03), whereas CRLM were more frequently treated with LS (51.6% vs. 26.7%, p = 0.36). Blood loss and 
intraoperative transfusions did not differ between the two groups. The operative time was higher in the OS group (238 vs. 
267 min, p = 0.04). Conversion during LS occurred in 14 (15.4%) patients. The postoperative mortality rate at 90 days was 0% 
in the LS group and 1.1% in the OS group. The overall morbidity was significantly higher in the OS group (46.1% vs. 63.9%, p 
= 0.02) as well as the liver specific complication rate (25.3% vs. 48.8%, p= 0.01). Postoperative ascites was more frequent in the 
OS group (0 vs. 9.3%, p = < 0.01). The median length of stay was significantly shorter in the LS group (6 vs. 8 days, p = 0.03).

Conclusion
In conclusion laparoscopic approach to anatomical unisegmentectomies for selected cases, even posterosuperior segments, 
in specialized centers results to be safe and feasible with shorter operative and hospitalization time, less postoperative 
complications and good resection margins, even for postero-superior segments.

BEP-02 Identification of novel risk factors and verification of difficulty score in 
laparoscopic repeat hepatectomy

Y. Okamura, T. Sugiura, T. Ito, Y. Yamamoto, R. Ashida, K. Ohgi, K. Uesaka
Shizuoka Cancer Center Hospital - Sunto, Naiazumi (Japan)

Objectives
Repeat hepatectomy (Re-Hx) is generally more difficult than primary hepatectomy. The safety and benefit of repeat 
laparoscopic hepatectomy (Lap-H) have been unclear. To identify the factors that affect blood loss and operation time, all the 
Re-Hx cases were retrospectively analyzed and evaluate whether these factors can be useful for risk assessment of repeat 
Lap-H.

Methods
Among 190 cases who underwent Re-Hx after April 2011, 136 cases who underwent partial hepatectomy or left lateral 
sectionectomy without thoracotomy were included. In all the Re-Hx cases, the risk factor of Re-Hx was defined as the 75th 
percentile or more of the operation time or blood loss (Study 1). We examined whether the extracted risk factors are useful 
for risk assessment of Lap-H, including difficulty score (DS) (Study 2).

Results
Open hepatecotomy and Lap-H were performed in 96 and 40 cases, respectively and 4 of them (10%) converted to 
laparotomy. Study 1: The 75th percentile of blood loss and operation time was 601 mL and 320 minutes, respectively. The 
patient satisfying either of these factors was defined as high risk group, which was included in 30 cases (22%). A multivariate 
analysis revealed that multiple tumor (Odds ratio [OR] 3.37, P = 0.011) and tumors located in the adjacent area on the head 
or dorsal side of the primary site (OR 3.23, P = 0.012) were the independent risk factors. Study 2: When one of the risk 
factors identified in Study 1, the amount of blood loss (P = 0.016) and the operation time (P = 0.002) were significantly worse 
compared to cases without any risk factors. On the other hand, in cases of DS 5 or more, there was tendency related to the 
high rate of conversion to laparotomy was observed (P = 0.078).

Conclusion
Predictors related to the massive blood loss and longer operation time in repeat Lap-H were identified. DS confirmed the 
possibility of becoming a factor predicting laparotomy conversion in Lap-H.
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BEP-03 Usefulness of “One-stop shop” liver surgery simulation using EOB-MRI

Y. Saito, S. Imura, Y. Morine, T. Ikemoto, S. Iwahashi, S. Yamada, H. Shimada
Tokushima University, Department of Surgery - Tokushima (Japan)

Objectives
The aim of this study is to clarify usefulness of “one-stop shop” EOB-MRI liver simulation.

Methods
Accuracy of liver vasculatures: 3D-reconstruction of dynamic EOB-MRI imaging was done by SYNAPSE VINCENT 
software, using a manual tracing method. Visualization of hepatic artery in EOB-MRI was compared with that in dynamic 
CT in 10 patients. The standardized signal intensity (SI) of each segment was expressed by SI of each segment divided by 
SI of the right erector spine muscle. The standardized TLFR was defined as follows: Standardized TLFR = ∑ [k=1 to 8] 
(standardized SI of segment (k)× volume of segment (k)) / Body surface area (FV/m2). The estimated resection limit (%) = 
70% × (the standardized TLFV of patient - 962)/1,076. This formula was validated using other 30 patients who underwent 
hepatectomy.

Results
Liver simulation by EOB-MRI succeeded in demonstrating hepatic vasculatures including biliary tract, diagnosis of hepatic 
tumors, and volumetry without any radiation exposure. The vessel anatomy at hilar area was visualized using EOB-MRI 
clearly, furthermore the intrahepatic bile duct was confirmed even in the case of simultaneous bifurcation of B2/3 and B4. 
Regarding the hepatic artery, right and left hepatic arteries were visualized in all cases, however, small-sized middle hepatic 
artery was visualized in only one out of 10 patients. As a result of validation of the 30 patients, one patient having resection 
volume with over the resection limit died of liver failure, however, the other 29 cases within their resection limits did not 
suffer from liver failure.

Conclusion
“One-stop shop” liver surgery simulation could contribute safety of liver surgery, especially laparoscopic hepatectomy, 
because of no radiation exposure, and accurate assessment of anatomical variations especially biliary tract, estimation of total 
and regional liver functional reserve, and helping decision making of resection volume.

BEP-04 Surgical techniques and short-term outcomes of laparoscopic repeat 
hepatectomy

T. Yosikawa, T. Nomi, D. Hokuto, Y. Matsuo, M. Sho
Department of Surgery, Nara Medical University - Nara (Japan)

Objectives
Repeat hepatectomy is often required for liver malignant tumors. However, this procedure is generally more technically 
difficult, so laparoscopic repeat hepatectomy (LRH) has not been widely adopted. The aim of this study was to demonstrate 
our surgical techniques and evaluate safety of LRH.

Methods
From 2011 to 2018, 124 patients with liver malignant tumor underwent repeat hepatectomy. Of these patients, 27 patients 
underwent LRH and 97 patients underwent open repeat hepatectomy (ORL). We compared the patient characteristics and 
short-term outcomes in the LRH group with those in the ORL group. Surgical techniques in laparoscopic repeat hepatectomy 
(1) Dissection of the hepatoduodenal ligament (HL): Insert the flexible scope from the right side of the hepatoduodenal 
ligament, we can dissect adhesions on the front side of the IVC. Then observe the Spiegel lobe from the left side, HL is 
safety encircled. (2) Adhesiolysis: we can perform fine dissection with the laparoscopic magnified view. Although adhesions 
of previous liver resection area are usually severe, we can perform the dissection severe adhesions by using LCS. (3) Tumor 
identification: Although tumor identification may be difficult in repeat hepatectomy, ICG fluorescence system is useful to 
detect the tumor on the liver surface.

Results
In comparing the LRH and ORH groups, there were no significant differences in patient characteristics except for the type 
of approach to the previous hepatectomy, more laparoscopic hepatectomies were performed in the LRH group (44.4 vs. 1.0 %, 
P < 0.001). The operative times were similar, but blood loss was significantly lower in LRH group (125 vs. 480 ml, P < 0.001). 
Postoperative severe complication rate was significantly lower in LRH group (3.7 vs. 20.6 %, P = 0.028). The postoperative 
hospital stay was significantly shorter in the LRH group (7 vs. 10 days, P < 0.001).

Conclusion
LRH might be safely and effective treatment for the selected patients.
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OS01-01 Surgical outcomes of laparoscopic surgery in developing country

U. Gurbadam
National Cancer Center of Mongolia - Ulaanbaatar (Mongolia)

Objectives
The need of liver surgery in Mongolia is vast; subsequently Hepato Cellular Carcinoma (HCC) incidence in Mongolia is eight times 
greater than world average and representing 44.2% of all new cancer in Mongolia. The early HCC  s or small sized liver cancers are 
relatively rare and that influence for selection criteria of laparoscopic surgery in our center. The aim of this study is to analyze our data  
s and create enhancements on our outcome and to share developing countries experience of laparoscopic liver resection with limited 
instruments and access.

Methods
From September 2009 to July 2018, there were malignant, benign total seventy cases of laparoscopic liver resection has performed. 
Database of single center study has retrospectively collected and analyzed by SPSS-22.

Results
There were 32(45.7%) male and 38(54.3%) female patients. Laparoscopic wedge resection was n=34(48.6%), laparoscopic left lateral 
sectionectomy was n=30(42.9%), laparoscopic anatomical segmentectomy III was n=2 (2.9%), laparoscopic left hepatectomy was n=2(2.9%) 
and laparoscopic right hepatectomy n=2(2.9%). The mean age of patients was 59.4 (range 29-78). There were 61(87.1%) patients with 
hepatocellular carcinoma (HCC), among them 29(41.4%) patients had liver cirrhosis (Child-Pugh A, n=23(32.9%), Child-Pugh B, n=6 
(8.6%)), Hepatitis C virus was n=32(45.7%), hepatitis B virus was n=21(30%), and hepatitis B and C viral co-infection was n=5(7.1%). The 
mean tumor size of the resected tumor was 3.6 cm (range 1 10.5), the 10.5 cm sized tumor was echinococcosis hydatid cyst located in 
sII/III, half of the tumor was almost extra-hepatic and underwent left lateral sectionectomy. Most of the wedge-resected tumors were 
superficial and anterio-lateralis positioned (<1.5 cm from the liver surface). The mean operation time was 140.4min (range 45-525min). 
The mean blood loss was 137.6ml (range 30-2000ml). The mean hospital stay was 8.2 days (range 2-29 days).

Conclusion
The patients with small tumors, located in the left lateral segments or in the anterior-lateral segments of the right liver, laparoscopic 
resection are feasible and safe in resources limited countries such as Mongolia. At least 1-cm free surgical margin should be routinely 
obtained when tumorectomy is the planned operation. To expand our criteria for laparoscopic major hepatectomy such as left 
hepatectomy or right hepatectomy we need more experience on laparoscopic hilar dissection and particular instruments as laparoscopic 
CUSA dissectron, laparoscopic ultrasound transducer and specially a well trained multi-disciplinary team including surgical nurses and 
technicians.

OS01-02 Short-term outcomes of laparoscopic repeat liver resection after open liver 
resection: a systematic review

T. Wakabayashi 1,2, E. Felli 3, R. Memeo 4, P. Mascagni 5,6, Y. Abe 2, H. Yagi 2, M. Kitago 2, M. Shinoda 2, 
Y. Kitagawa 2, D. Mutter 1,3,5,6, J. Marescaux 1,3,5,6, P. Pessaux 1,3,5,6

1Institut de Recherche Contre les Cancers de l'Appareil Digestif (IRCAD) - Strasbourg (France), 2Keio University 
School of Medicine - Tokyo (Japan), 3Nouvel Hôpital Civil, Université de Strasbourg - Strasbourg (France), 
4University Medical School of Bari - Bari (Italy), 5Institut Hospitalo-Universitaire (IHU) - Strasbourg (France), 
6Institute of Minimally Invasive Hybrid Image-Guided Surgery - Strasbourg (France)

Objectives
Laparoscopic repeat liver resection (LRLR) still represents a challenge for surgeons especially in case with previous open liver 
surgery. The aim of the study is to perform a systematic review of the current literature to investigate the feasibility of LRLR 
after open liver resection (OLR) for liver diseases.

Methods
A computerized search was performed for all English language studies evaluating LRLR. A meta-analysis was performed to 
evaluate the short-term outcomes in comparative studies between LRLR with previous laparoscopic liver resection (LLR) and 
OLR.

Results
From the initial 55 manuscripts, 8 studies including 3 comparative studies between LRLR after OLR and LLR were investigated. 
There was a total of 108 patients. Considering initial surgery, the extent of initial liver resection was major liver resection in 
20% of patients in whom it was reported. In all the patients, the most frequent primary histology was hepatocellular carcinoma, 
followed by colorectal liver metastasis. A half of reported patients had severe adhesions at the time of LRLR. The median 
operative time for LRLR was ranged from 120 to 413 minutes and the median blood loss ranged from 100 to 400 mL. There 
were 11% of the patients conversions to open surgery, hand-assisted laparoscopic surgery, or tumor ablation. The overall 
postoperative morbidity was 15% of all the patients and there was no postoperative mortality. The median postoperative 
hospital stay was ranged from 3.5 to 10 days. The meta-analysis shows that LRLR after OLR is associated with a longer 
operative time and a more important blood loss compared to LRLR after LLR. However, no difference between LRLR after OLR 
and LLR was shown as far as hospital stay and morbidity rate are concerned.

Conclusion
LRLR after OLR has been described in eight articles with favorable short-term outcomes in highly selected patients.
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OS01-03 Reperfused Thiel Embalmed Human Livers: Realistic Simulator for 
Laparoscopic Liver Surgery Training

N. Rashidian 1, T. Monbailliu 2, M. Vierstraete 2, R. Troisi 1, K. D'herde 2, W. Willaert 2

1Department of General, Hepato-Biliary and Liver Transplantation Surgery, Ghent University Hospital Medical School - 
Ghent (Belgium), 2Department of Anatomy and Embryology, Ghent University Hospital Medical School - Ghent (Belgium)

Objectives
To develop a lifelike training model for laparoscopic liver surgery, using reperfused Thiel embalmed human livers.

Methods
Liver procurement from Thiel cadavers was performed. Portal vein and supra-truncal aorta were cannulated and connected to 
a pulsatile pump. The IVC was cannulated with a fenestrated tube to drain outflow. The red-colored liquid paraffin was pumped 
through the artery. A pulsatile organ-perfusion trainer with fully equipped minimally invasive surgical unit was set up. Senior 
surgical residents were invited to perform liver surgeries. After training, participants anonymously evaluated the face validity 
using a standardized questionnaire.

Results
Amongst 19 procured livers, 10 were suitable for study. Mean time until venous drainage was 29.4 min. After venous drainage, 
significant weight gain was found (P=0.018). A significant increase in arterial pressure was noticed between initiation and end of 
reperfusion(P<0.01). Gallbladder was always the first structure to be filled. All livers remained supple and pliable. Seven surgical 
residents participated. They strongly agreed that odor was not disturbing(4.6 ± 0.8)and the tactility was comparable to in 
vivo(4.3 ± 0.5). They were in agreement that the color(3.4 ± 0.8)and anatomical conditions(3.7 ± 0.9)were comparable to in vivo. 
Most of them considered the perfusion as advantageous(4.9 ± 0.4)and believed that reperfused vessels are essential to improve 
the realism(4.9 ± 0.4). Overall, the majority was very satisfied(4.6 ± 0.5)and would recommend it to their colleagues(4.6 ± 0.5).

Conclusion
A prolonged reperfusion in isolated Thiel embalmed livers was resulted in development of an innovative lifelike training model 
which could be easily replicated. This tool allows the simulation of real complications(i.e.bleeding). Overall the participants were 
satisfied and strongly agreed that vessel circulation significantly improves the realism. The content and contrast validity of the 
model must be evaluated before implementing it in training curricula.

OS01-04 Optimal Timing for Starting the Total Laparoscopic Living Donor Right 
Hepatectomy

B. Lee, Y. Choi, H.S. Han, Y.S. Yoon, J.Y. Cho
Seoul National University Bundang Hospital - Seongnam (Republic of Korea)

Objectives
This study was aimed to determine the most appropriate timeto start TLDRH based on the experience of the LLR.

Methods
We retrospectively reviewed data from 567 consecutive patients underwent LLR and 78 consecutive patients underwent 
donor hepatectomy between from 2003 to 2017. At our institution, the TLDRH was introduced in 2010 after having 
accumulated experience with LLR. In order to compare the operative outcomes the patients were divided into two periods 
based on introduction of TLDRH. (Phase I 2003-2009 vs Phase II 2010-2017). The learning curve of LLR was evaluated using 
the cumulative sum (CUSUM) method to evaluate when was the optimal time to introduce the TLDRH program.

Results
During the study period, laparoscopic major hepatectomy, and TLDRH were 132 (Phase I: 38 cases, Phase II: 94 cases), and 35 
cases. In cases of laparoscopic major hepatectomy, the hospital stay (12.63±6.75:9.61±8.20 days, P=0.009) was significantly 
shortened, and the EBL (1122.89±1460.20: 931.88±1855.85 ml, P=0.024) were significantly decreased in the Phase II. 
Although TLDRH was introduced after experience of laparoscopic major hepatectomy 38 cases, however, when performing 
CUSUM analysis, the learning curve of laparoscopic major hepatectomy was achieved after 70 cases. (Figure 1). When 70 
cases of laparoscopic major hepatectomy were performed, it was the time when 13 cases of TLDRH were performed. When 
comparing the operative outcomes before and after 13 cases of TLDRH. Operation time (min, 578.1±110.65 vs. 422.3±230.6, 
P=0.024) and hospital stay (days, 10.46±3.45 vs. 9.09±4.63, P=0.23) and EBL (ml, 769.23±523.02 vs 423.23±323.38, P=0.026) 
were different significantly.

Conclusion
Although our center introduced TLDRH after laparoscopic major hepatectomy in 38 cases, it is recommended that at least 70 
cases of laparoscopic major hepatectomy should be performed before starting to perform TLDRH by the donor surgery team.
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OS01-05 Laparoscopic Resection is Safe for Large (≥ 10cm) and Ruptured 
Hepatocellular Adenoma

B. Mckay, R. Bryant, D. Cavallucci, N. O'rourke
Royal Brisbane Hospital - Brisbane (Australia)

Objectives
Hepatocellular adenoma (HCA) is a benign lesion with an increasing incidence and a strong association with oestrogen 
therapy. Laparoscopic resection has proven safe for small, non-ruptured lesions whilst its use for large adenomas (≥ 10cm) 
and cases of haemorrhage requires further investigation.

Methods
All patients undergoing liver resection for HCA by surgeons at the Royal Brisbane Hospital between January 2003 - April 
2018 were analysed. Ethics approval was obtained.

Results
36 resections were performed in 35 patients during the study period. All cases were in females with a median age of 35 years 
(range 14-75). Only 3 cases were performed open with a size range of 8-19cm. Nine laparoscopic resections were performed 
for lesions ≥10cm whilst 17 were of intermediate size (5-9.9 cm). Four of the large adenomas were resected for haemorrhage. 
Five cases were major hepatectomies in the large group and only one conversion to open was performed for an intermediate 
size tumour. Only one patient with a large tumour required blood transfusion with a median intra-oeprative blood loss of 
325mL (range 0-700). The median length of stay was 5 days (range 4-9) with three complications observed in the large group.

Conclusion
Laparoscopic surgery has been demonstrated to be safe for the resection of HCA. Importantly, haemorrhage and large size 
are not contraindications to laparoscopic resection, in experienced centres.

OS01-06 Four Steps for Standardization of Laparoscopic Left Hemi-hepatectomy in 
Our Department

Y. Kawano 1, S. Matsumoto 1, N. Sakurazawa 1, A. Matsuda 1, K. Yamahatsu 1, N. Taniai 2, M. Yoshioka 2, 
S. Tetsuya 2, M. Miyashita 3, H. Yoshida 3

1Department of Surgery, Nippon Medical School Chiba Hokusoh Hospital - Chiba (Japan), 2Department of Surgery, Nippon 
Medical School - Bunkyo (Japan), 3Department of Surgery, Nippon Medical School Chiba Hokusoh Hospital - Bunkyo (Japan)

Objectives
After the national insurance in Japan covered most types of laparoscopic hepatectomy (Lap-H) from 2016, major 
hepatectomies also have been conducted at many centers. In major hepatectomies, the left hemi-hepatectomy is the operation 
easy to able to be standardized involving any techniques can be applied to other major hepatectomies. We will introduce our 
standardized techniques consist of 4 steps in our department.

Methods
Step 1: Exposure of the Laennec's capsule of the Lt. Glisson's pedicle and encircle it; The Glisson's capsule at the right and left 
side of the base of the umbilical portion are revealed using the suction attached beveled 15 Fr. BLAKE drain. This suction 
can gently and safely detach the layer such as between the Laennec's capsule and the hepatic capsule. After the encircle 
of the left Glisson's pedicle using Endo Mini-Retract with short cut nelaton, the pedicle is temporarily tied to interrupt the 
blood inflows and to reveal the demarcation line on the liver surface. Step 2: Dissection of the hepatic capsule along with the 
Arantius duct - Dissection of the Lt. Glisson's pedicle; After the detach of the hepatic capsule along with the Arantius duct, 
the root of the lt. hepatic vein (LHV) can be detected. After that, the lt. Glisson's pedicle is cut using the automatic suturing 
device. Step 3: Division of the LHV - Transection of the dorsal liver parenchyma of the MHV; After cutting the root of the 
LHV, the MHV is exposed from the cranial to the caudal side to prevent tearing injury and the dorsal liver parenchyma of 
the MHV is transected. Step 4: Transection of the ventral liver parenchyma between the MHV and the demarcation line.

Results
We can safely perform the laparoscopic left hemi-hepatectomy revealing the MHV on the liver surface using our procedures.

Conclusion
Our 4 steps procedures of laparoscopic left hemi-hepatectomy might be very useful for the standardization of the operation 
and could also contribute to any other kind of Lap-major hepatectomies.
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OS01-07 Simplified Hand-Assisted Laparoscopic Hepatectomy: Factors Affecting 
Operative Time

G.Y. Chau
Taipei Veterans General Hospital - Taipei (Taiwan)

Objectives
To evaluate factors related with operative time in patients undergoing hand-assisted laparoscopic hepatectomy (HALH) and 
effect of operative time on patient outcomes.

Methods
Between 2012 Dec and 2018 Jan, 103 patients undergoing HALH. A 1-cm subumbilical port was created. Surgeon stood 
between patient's legs. A 7-cm incision was made right subcostal margin for left hand access. 10-mm and 5-mm trocars 
were placed. Liver palpation and ultrasound performed using right hand. Pringle maneuver was performed with left hand 
with bulldog clamping. Liver resection performed with Harmonica. The specimen was removed via the wound directly. All 
operations were performed by a single senior surgeon.

Results
Two cases with conversion (95th:additional nodules in difficult locations, 103th: hepatic vein injury) were excluded. Patients 
age: 62±12 y/o, range 26-88. No deaths postoperatively. Pathology revealed HCC (n=74), HCC/cholangiocarcinoma (n=4), 
cholangiocarcinoma (n=2), hemangioma (n=6), FNH (n=4), peliosis (n=1), adenocarcinoma (n=6), adenoma (n=2), regenerative 
nodule (n=1), angiomyolipoma (n=1). Mean tumor size 3.5 cm (range 0.7-9.5 cm). Resections included segment 2/3 (n=36), 
6 (n=14), 7 (n=4), 5 (n=3), 5/6 (n=12), 6/7 (n=13), 8 (n=3), 7/8 (n=4), 3/4 (n=1), 4b (n=1), 4/5 (n=2), 2/5/6/8 (n=1), others 
(n=7). 55 patients (54%) received concomitant procedures: cholecystectomy (n=41), enterolysis (n=11), cyst unroofing (n=7), 
hemicolectomy (n=2), port-A insertion (n=1). Median blood loss 501 ml (range 30-2800 ml). Median operative time 210 min 
(range 80-395 min). Multivariate analysis factors affecting operative time: tumor location and concomitant operation. Increased 
operative time linked with blood loss, postoperative ascites and prolonged hospital stay.

Conclusion
Our simplified HALH usually carry a short operative time. For some patients, non-modifiable factors may affect operative 
time and patient outcome. Information about these factors can be useful in counseling patients about surgical risks.

OS01-08 Impact of Enhanced Recovery After Surgery on open and laparoscopic 
liver surgery: a single center cohort study

Alma. L. Moekotte, Francesco Giovinazzo, Christoph Kuemmerli, Arab Rawashdeh, Salvatore Barbaro, 
Hannah Clarke, Anas Al Jaiuossi, Mohammad Alzoubi, Arjun Takhar, Thomas Armstrong, 
Zaed Hamady, John N Primrose, Mohammad Abu Hilal
Department of Surgery, University Hospital of Southampton NHS Foundation Trust - Southampton (United 
Kingdom)

Background 
Enhanced recovery after surgery (ERAS) protocols are designed to improve postoperative recovery.  ERAS has shown to 
reduce hospital stay and improve post operative outcomes. The aim of this study is to investigate the impact of ERAS on 
liver surgery and assess whether impact differs when applied in laparoscopic vs open liver surgery. 

Methods 
All liver resections performed in a single center, between January, 1 2008 and December 31, 2016 were identified and clinical 
data were collected.  ERAS was implemented in May 2013 and carried out throughout the study period. Patients treated 
according to ERAS were compared with patients treated before implementation of ERAS. The primary endpoint was hospital 
stay. Multivariable linear regression was performed to account for confounders. 

Results 
Overall, 787 patients were included (375 ERAS and 412 pre-ERAS). The mean age was 64±14 years and 415 (53%) 
were female. A total of 405 (52%) resections were considered major and 439 (56%) of the entire cohort were performed 
laparoscopically. Hospital stay was shorter after implementation of ERAS in t open liver surgery (7 (5-9) days vs 7 (6-12) 
days in ERAS and pre-ERAS, respectively, P=0.006). This difference was not seen in laparoscopic resections. In multivariable 
analysis both ERAS (β= -0.88, P=0.03) and the laparoscopic approach (β= -3.74, P<0.001) were independently associated with 
a shorter hospital stay. Sensitivity analysis of the subgroups open and laparoscopic surgery revealed that the impact of ERAS 
on hospital stay was seen in open liver surgery (β= -2.75, P=0.003) but not in laparoscopic liver surgery (β= 0.25, P=0.44).

Conclusions
As in other surgical fields, ERAS reduces hospital stay in liver surgery. However, the impact is only seen in open liver 
surgery. It is possible that the laparoscopic approach, itself leads to a natural enhance recovery management of patient 
undergoing liver surgery hence no great difference was seen.
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OS02-01 Standardization of laparoscopic medial sectionectomy

S. Hayami, M. Ueno, M. Kawai, S. Hirono, K.I. Okada, M. Miyazawa, Y. Kitahata, H. Yamaue
Second Department of Surgery, Wakayama Medical University - Wakayama (Japan)

Objectives
In order to perform laparoscopic major hepatectomy safely, it is considered that standardization of surgical procedures is 
important. In this study, we introduce our surgical techniques for laparoscopic medial sectionectomy and show the results of 
this procedure.

Methods
From April 2016, we performed laparoscopic medial sectionectomy for 5 patients. There were 3 hepatocellular carcinoma 
(HCC) and 2 colorectal liver metastases (CRLM).
As a surgical procedure for laparoscopic medial sectionectomy,
i) The patient was placed supine with open-legs in a reverse Trendelenburg position
ii) Basic port position: 5 cm small incision around the umbilicus position; 12 mm balloon ports on the subcostals (right/left)/
subxiphoid; 5 mm balloon port on right side abdomen
iii) Use round ligament to keep good surgical view
iv) Pringle method to reduce hepatic inflow
v) Liver parenchymal resection starts from the left side of falciform ligament. After the ligation of glissonean pedicle of 
section IV, remnant area is stained by counter perfusion method using indocyanine green (ICG) navigation
vi) Determine the "bottom" as exposed middle hepatic vein using CUSA
vii) Cutting down from the caudal side in keeping cosistency with the right side cutting line

Results
Median intraoperative bleeding was 65 ml. Time during liver parenchymal transection was 170 minutes and whole operation 
time was 405 minutes (median). Surgical margins were negative in all cases. There was no complication beyond Grade III, and 
the median hospital stay after surgery was 11 days. In our corresponding open medial sectionectomy, intraoperative bleeding 
was 430 ml, Time during liver parenchymal transection was 137 minutes and whole operation time was 291 minutes (median). 
It is thought that we need further improvement in this procedure to shorten operation time, especially in liver parenchymal 
resection.

Conclusion
We standardized laparoscopic medial sectionectomy safely.

OS02-02 Impact of operative incision types in hepatectomy on postoperative wound 
pain and quality of life

G. Watanabe 1, T. Ishizawa 1, S. Yamamoto 2, T. Kokudo 1, J. Arita 1, N. Akamatsu 1, J. Kaneko 1, 
K. Hasegawa 1

1Hepato-Biliary-Pancreatic Surgery Division, Department of Surgery, Graduate School of Medicine, The University 
of Tokyo - Tokyo (Japan), 2Fuchu Keijinkai Hospital - Tokyo (Japan)

Objectives
Although several approaches ranging from pure-laparoscopic surgery to thoraco-phreno-laparotomy can be used for 
hepatectomy, impact of operative incision types on postoperative outcomes remains unclear.

Methods
In 165 patients undergoing hepatectomy by open, hybrid, or pure-laparoscopic approach between October 2012 and March 
2015, skin incision types were classified into the following four groups: pure-laparoscopic incision (LAP), midline incision (MID), 
midline and right transverse incision (MID+TRANS), and midline and right transverse incision with thoracotomy (THORAC). 
Postoperative pain was measured on 3, 7, 30 and 90 postoperative day (POD) using visual analogue scale (VAS). Perioperative 
status of quality of life (QOL) was evaluated with SF-36 questionnaire before and after surgery on 30 and 90 POD.

Results
Subjects were categorized into LAP (n=9, 5%), MID (n=21, 13%), MID+TANS (n=95, 58%) and THORAC (n=40, 24%) groups 
according to skin incision types. VAS on 3/7/30/90 POD were 27.5/7.5/10/10 in LAP, 30/10/15/5 in MID, 50/27.5/20/10 in 
MID+TRANS and 50/30/30/19 in TRHORAC group, respectively. No significant difference in VAS was identified throughout 
postoperative periods between LAP and MID groups. MID+TRANS group showed significantly higher VAS than MID group 
on 3 and 7 POD and lower VAS than THORAC group on 30 POD. Total incision length (ranging from 5cm to 62cm) showed 
positive correlation with VAS (Spearman’s rank correlation coefficient, Rs=0.305 on 3 POD and Rs=0.364 on 7 POD), while no 
correlation was suggested when compared only in MID group. Physical QOL summary score on 30 POD was significantly 
favorable in LAP group than that in other groups.

Conclusion
Pure-laparoscopic hepatectomy can lead to patients’ favorable postoperative physical status. However, there may be not 
much difference in postoperative wound pain between pure-laparoscopic approach and laparotomy only with midline incision.



41

OS02-03 Appraisal of disease-specific benefits of minimally invasiveness in surgery 
of breast cancer liver metastases

F. Ratti 1, M. Serenari 2, M. Zanello 3, E. Prosperi 2, F. Cipriani 1, G. Ercolani 2, E. Jovine 3, M. Cescon 2, 
L. Aldrighetti 1

1Hepatobiliary Surgery Division, IRCCS San Raffaele Hospital - Milano (Italy), 2Department of Medical and Surgical 
Sciences, University of Bologna - Bologna (Italy), 3Department of General Surgery, Maggiore Hospital - Bologna (Italy)

Objectives
The primary endpoint of this study is to analyze short term benefit of laparoscopic approach over the open techniques, after 
adjusting group according to propensity scores, within a disease-specific perspective. Secondary endpoint is the evaluation of long 
term outcomes.

Methods
Data from prospectively collected databases of three Italian referral centers for liver surgery, including 154 patients with BCLM 
who were candidates to surgery with curative intent, were retrospectively analysed for the purpose of this study. After application 
of exclusion criteria, a group of 30 patients who underwent laparoscopic liver resection for BCLM was identified and constituted the 
study group (MILS Group). The MILS group was matched in a ratio of 1:2 with patients who underwent upfront open surgery for 
BCLM.

Results
Preoperative characteristics of patients and disease were comparable between MILS and open approach, as a result of an accurate 
matching process. In spite of comparable rate of transfusions, MILS approach resulted in a statistically significant lower blood loss (150 
mL versus 300 mL, p<0.05). Conversion to open surgery was required in 2 cases (6.6%). The rate of postoperative complications was 
similar (13.3% and 16.6% in the MILS and Open groups respectively), as well as their severity. MILS approach was associated with a 
shorter length of postoperative stay (4 ± 2 days) compared with the Open Group (7 ± 3 days), allowing a faster return to adjuvant 
treatments. Both MILS and Open Groups showed adequate oncological radicality, with comparable long-term results.

Conclusion
MILS approach to BCLM represent the optimal instrument to obtain an adequate disease clearance in the selected group of patients 
candidates to surgery: the type of procedure and characteristics of patients enhance the biological benefit of laparoscopy, minimizing 
the rate of complication and the hospitalization and fastening the return to oncological treatments - frequently mandatory to contain 
the risk of recurrence.

OS02-04 Totally laparoscopic simultaneous resection of colorectal cancer and 
synchronous liver metastases

M. Gastaca 1, A. Perfecto 2, J. Cervera 3, P. Ruíz 1, A. Ventoso 1, M. Prieto 1, I. Palomares 1, C. Serrano 2, 
J.M. García 3, A. Valdivieso 1

1HPB and Liver Transplantation. Cruces University Hospital - Bilbao (Spain), 2General and Digestive Surgery. 
Cruces University Hospital - Bilbao (Spain), 3Coloproctology. Cruces University Hospital - Bilbao (Spain)

Objectives
While laparoscopic resection of the colorectal tumor and laparoscopic hepatectomy have rapidly evolved in the past years, 
there is a lack of reported experiences in totally laparoscopic [TL] simultaneous resection [SR] in colorectal carcinoma with 
synchronous liver metastasis (LM).

Methods
A retrospective analysis of a single-center experience was performed. ASA 4 or ECOG>2 patients, symptomatic primary 
tumors and low rectal tumors were excluded. 4 points in the Iwate score were not exceeded.

Results
A total of 11 TL-SR were carried out from August 2009 to March 2018. 6 patients were female and median age was 61 ± 
11.53 years. Seven tumors were located in the colon and 4 in the rectum. 13 LM were diagnosed preoperatively (10 unique, 1 
triple); however, 4 new LM were found with intraoperative US. Liver surgery consisted in: 1 case of left lateral sectionectomy 
and 10 cases of non-anatomical resections. Radiofrequency ablation was associated in 1 case. Mean operative time was 318 ± 
25 minutes. Surgery started with the liver resection in 9 cases. 3 cases (27%) presented major complications: one biliary leak 
with pseudoaneurysm of the liver artery in an hemophiliac patient, one subcapsular liver collection and one anastomotic leak 
in a rectal tumor that received neoadjuvant chemotherapy. Median hospital stay was 7 days (4-34). After a median of follow-
up: 19 months (r 8-112), tumor progression was observed in 4 cases (36%): 3 in the liver, all of which received rescue surgery 
with curative intention and 1 generalized who received palliative chemotherapy. Median time to recurrence 8,5 months (r 
1-22). An hemophiliac patient died at 5th month due to a stroke (disease free).

Conclusion
Totally laparoscopic simultaneous resection of stage IV colorectal carcinoma with LM is technically feasible in selected 
patients without a significant increase of morbimortality and no impairment of oncological outcomes although more 
experience and longer follow-up are needed.
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OS02-05 Evolutive analysis and progressive learning curve of the first 200 laparoscopic 
hepatectomies in a reference unit of HPB and Transplant Surgery

J. Santoyo, B. Sanchez-Perez, D. Cabaño, F. Leon Diaz, A. Peresz-Daga
Regional University Hospital of Malaga - Malaga (Spain)

Objectives
To analyze the evolution and learning curve of 200 consecutive laparoscopic liver resections (LLR) in the period 2004-2018 in 
a HPB Surgery Unit, in relation with the two international LLR conferences of Louisville (2009) and Morioka (2014).

Methods
Prospective cohort of 200 consecutive LLR divided into three periods: 1st initiation period (1P) from 2004-2008, 41 LLR (10% 
of all hepatectomies); 2nd development period (2P) starting with de Louisville conference, from 2009 to 2014, 37 LLR (12%); 
and 3rd consolidation period (3P) starting with Morioka conference, from 2015 through 2018, 122 LLR (83%). In the same 
periods 790 liver resections were performed (25% were LLR).

Results
We found a 46% increase in LLR performed in the 3P. The average age of the patients increased in this period (1P 55 vs 3P 
62) Regarding the histology of the lesions, the indication for malignant tumor increased from 36% (1P) to 50% (2P) and 84% 
(3P), especially in the CHC (1P 12% vs 2P 13% vs 3P 30 %). Moreover, 30% of patients in the last period had a cirrhotic liver. 
The difficulty according to the Iwate score increased significantly in the last period with 44% of the LLR with an Iwate ≥ 
7. Overall, 35 major liver resections and 8 redo hepatectomies have been carried out since 2015. In the 3P 46% of all liver 
resections were laparoscopic, reaching more than 80% in the last year. The surgical time was longer due to the increase in 
difficulty (1P 173 min. vs. 2P 204min. vs. 3P 255min.) The need for transfusion was similar in the three periods (13%). The 
percentage of conversion to open surgery was 2% in the last 100 LLR. Complication rate of Clavien≥III in the last period was 
9%. The overall mortality was 1.55% and LOS was 4 days, similar across the three periods.

Conclusion
With a progressive learning curve, LLR offer similar or even better results comparing with open surgery, and should be the 
current preferred approach for liver surgery in HPB reference units.

OS02-06 The external validation of Iwate difficulty scoring system for patients 
undergoing laparoscopic liver resection

A. Ivanecz, T. Magdalenic, B. Krebs, L. Oblak, T. Jagric, S. Potrc
Department of Abdominal and General Surgery, University Medical Center - Maribor, Ljubljanska ulica 5 - Maribor 
(Slovenia)

Objectives
The indications for laparoscopic liver resection (LLR) are gradually expanding. For a safe dissemination of LLR a clear 
training pathway is needed based on the assessed difficulty of particular procedures within the broad category of LLR. The 
aim of this study was to evaluate the Iwate difficulty scoring system (DSS) for patients undergoing pure LLR in a tertiary 
referral center specialized in hepato-pancreato-biliary surgery.

Methods
A retrospective review of a prospectively maintained database of all LLR was conducted. The first 116 patients undergoing 
pure LLRs between April 2008 and October 2018 were analyzed. This study assessed five prognostic criteria defined by 
Iwate DSS. The endpoint of the study was a major operative event, defined as operation time >300 min, perioperative blood 
loss >500 mL, the presence of major postoperative complication (Clavien-Dindo classification ≥3), conversion and prolonged 
hospitalization (> 7 days).

Results
According to the Iwate DSS, 38 patients (32.7%) were considered as low, 53 (45.7%) as intermediate and 25 patients (21.6%) as 
high difficulty level of LLR, respectively. Collectively, major operative event occurred in 30 patients (25,9%): 3 (7.9%) in low, 12 
(22.6%) in intermediate and 15 (60%) in high difficulty group of LLR. Major operative event occurred statistically significantly 
higher in high difficulty level of LLR (P = 0.001). In low and intermediate groups all major operative events were comparable. 
Major postoperative complication (P = 0.004), conversion to open surgery (P = 0.001) and prolonged hospitalization (P = 0.008) 
differed in comparison of intermediate to high, as well as low to high difficulty LLR.

Conclusion
The Iwate DSS was found to be an effective predictor of major operative event.
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OS02-07 Robotic Radical Cholecystectomy for Gallbladder Cancer at a High-Volume 
Minimally-Invasive Center

R.C. Pickens 1, E. Isenberg 2, J.K. Sulzer 1, K. Murphy 3, L. Ocuin 1, E. Baker 1, D.A. Iannitti 1, 
D. Vrochides 1, J.B. Martinie 1

1Division of HPB Surgery, Carolinas Medical Center - Charlotte (United States of America), 2University of North 
Carolina Chapel Hill School of Medicine - Chapel Hill (United States of America), 3Carolinas Center for Surgical 
Outcomes Science, Carolinas Medical Center - Charlotte (United States of America)

Objectives
Minimally-invasive radical cholecystectomy has gained approval as a safe and oncologically acceptable modality in the treatment 
of resectable gallbladder cancer, however literature on a robotic-assisted approach for the resection of gallbladder cancer 
remains limited. The aim of this study is to compare clinical and oncologic outcomes of robotic to laparoscopic and open radical 
cholecystectomies at a high-volume hepatopancreatobiliary center.

Methods
A retrospective review was performed on robotic (RR), laparoscopic (LR), and open (OR) radical cholecystectomy for resectable 
gallbladder cancer at our institution from January 2006 to August 2018. Up-front radical cholecystectomies as well as completion 
operations (4b/5, cystic stump, and lymph node resection) for malignancy identified after routine cholecystectomy were both 
included. Conversions to open were included as intention-to-treat. Operative details, tumor pathology, clinical and oncologic 
outcomes were compared.

Results
Fifty patients underwent resection for gallbladder cancer (20 RR, 7 LR, 23 OR). Twenty-nine (58.0%) had a completion operation for 
malignancy detected after cholecystectomy. Minimally-invasive (LR or RR) resection compared to OR had lower median estimated 
blood loss (200mL vs 350 mL, p=0.002) and length of stay (3.5 days vs 6 days, p=0.0001). R0 resection was achieved in RR, LR, and 
OR in 83.3%, 66.7%, and 86.9% respectively. Median lymph node harvest was greater for RR versus LR (5 vs 1.5 nodes, p=0.043). 30-
day Clavien 3+ complications, median 30-day readmissions, and tumor spread were similar between cohorts. During a mean follow-
up of 22.1 months (SD 29.7), recurrence occurred in 6 RR patients (30%), 2 LR patients (33.3%), and 10 OR patients (36%).

Conclusion
At a high volume minimally-invasive center, robotic radical cholecystectomy is safe with comparable oncologic benefit. Robotic 
approach may alleviate challenges faced in laparoscopy such as dissecting re-operative fields and improving lymph node harvests.

OS02-08 Use of Yttrium-90 radioembolization in lieu of Portal vein embolization and systemic chemotherapy to 
achieve resectability of bilobar hepatic metastases from colon primaries; a single center experience

A. Alseidi
Washington University - Seattle (United States of America)

Introduction
Colorectal cancer remains the second leading cause of cancer related mortality in the US with liver metastasis contributing the majority of mortality. 
Surgical resection remains difficult in diffuse metastasis given the limitation of functional liver remnant (FLR) while eradicating disease. Prolonged systemic 
chemotherapy, while effective, has the antagonist effect on the FLR.  

Methods
We report a multidisciplinary, multimodal treatment strategy to offer chance of cure to three patients with upfront unresectable hepatic metastasis from 
sigmoid cancer primary with employ the use of systemic chemo, laparoscopic clearance FLR and primary resection, Y-90 in same hospitalization to un-
cleared side of the liver, followed by 2nd stage hepatectomy (MIS or Open) after 8-12 wks to allow for FLR hypertrophy on no other systemic therapy.  

Results
Our patients are 55. 37, 38 year old (first 2 Females) with extensive (>12) hepatic metastases from a sigmoid adenocarcinoma primaries. The 55 & 38 year 
old presented with extensive, upfront unresectable liver metastasis involving all segments. They underwent neoadjuvant chemotherapy, demonstrated 
response, followed by MIS- hepatectomy (clearance of FLR) with concomitant sigmoid colectomy. Yttrium 90 (Y90) radioembolization, followed by second 
stage hepatectomy (one MIS one open). Our 37 year old female initially presented with rupture of her sigmoid malignancy and underwent Hartmann’s 
procedure followed by adjuvant FOLFOX and hepatic metastasectomy with involved margins at an outside facility. She demonstrated disease recurrence 
despite radiation to the hepatic resection bed and additional chemotherapy and was referred to our institution where she underwent Y90 radioembolization 
of the right hepatic artery followed by extended right hepatectomy and wedge resections of the left liver. All patient did not receive systemic 
chemotherapy between the two procedures and all patients had <25% FLR prior to Y90 and hypertrophied to >35% prior to second stage resection.  Two 
patients (55 & 38 year old) have no evidence of disease recurrence at 15 and 9 months, the last patient shows one lesion recurrence at 11 months.  

Discussion
Y90 radioembolization effectively controlled diffuse hepatic metastasis and generated excellent FLR hypertrophy with strong CEA response. Currently 
there is limited data for Y90 radioembolization to achieve resection but it is a promising adjunct in a multidisciplinary treatment setting. 

Application of Y-90 radioembolization to Right Post. Section after stage I hepatectomy (screen left)  remnant liver after stage II ( sg 1,4A,8)
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OS03-01 Laparoscopic vs Open Liver Resection for Large Colorectal Liver Metastases: 
Outcomes and Long-term Survival using Propensity Score Analysis

J. Lewin 1, R. Bryant 1, N. Leslie 1, M. Ian 2, D. Cavallucci 1

1Royal Brisbane Hospital - Brisbane (Australia), 2Wesley Hospital - Brisbane (Australia)

Objectives
Laparoscopic resection is becoming an increasingly accepted treatment modality for CLM, however the International Position 
on Laparoscopic Liver Surgery (2008) recommends a laparoscopic approach for lesions 5cm or less only. The more recent 
Morioka consensus statement stated major laparoscopic liver resection to be in an exploratory phase with incompletely 
defined risks. This study compared outcomes and long-term survival between intent-to-treat laparoscopic and open groups 
for resection of large CLM, using inverse probability of treatment weighting (IPTW) to control for selection bias.

Methods
Patients undergoing liver resection for large CLM (>5cm) by 6 surgeons at 3 institutions from 2000 to early 2014 collected 
in a prospective database were analysed. IPTW based on propensity scores were generated and used to assess the marginal 
treatment effect of the laparoscopic approach via a weighted Cox proportional hazards model. Survival was then estimated 
using weighted Kaplan-Meier estimates.

Results
Baseline covariates and patient groups were well balanced after weighting by propensity score. 30 laparoscopic resections, 
in as many patients, had a 5-year overall survival (OS) of 52% and 5-year primary disease free survival (PDFS) of 29%. 34 
open resections in 30 patients had a 5-year OS and PDFS of 57% and 32% respectively. There was no OS or PDFS difference 
between laparoscopic and open groups when compared using a weighted cox proportional hazards model. Median blood loss 
and operating time were lower in the laparoscopic group but not reaching statistical significance. Median length of stay was 
significantly less in the laparoscopic group (5 days) compared to the open group (7 days, p=0.036). There was no difference in 
margin distance.

Conclusion
For resection of large CLM, outcomes and survival are comparable between laparoscopic and open groups, indicating large 
tumour size is not an absolute contraindication to laparoscopic liver resection.

OS03-02 Laparoscopic resection of liver Hydatid cyst

K. Dixit, S. Chaubey
MLB medical College, Jhansi - Jhansi (India)

Objectives
Objective of this study was to evaluate the role of laparoscopic management of liver hydatid cyst (LHC) and to evaluate the 
outcome of laparoscopic treatment of LHC. Liver Hydatid disease is caused by Echinococcus granulosus, which has endemic 
distribution, mainly in rural areas of India, where rearing of sheep is a common practice. Management of hydatid cyst 
includes medical treatment with Albendazole, in addition with surgical treatment, which can be carried out by open surgery 
or laparoscopic approach nowadays.

Methods
A total of 32 patients were treated with laparoscopic resection of LHC. Needle aspiration of LHC was done under laparoscopic 
vision, after instilling 9% saline and taking care not to spill the contents outside, daughter cysts were evacuated and excision 
of cyst wall was performed and the dead space was packed with omentum. Thorough peritoneal lavage was done and ports 
closed after inserting drain.

Results
A total of 32 patients were treated with laparoscopic approach, size of cysts varied from 10-19 cms, 24 were in right lobe and 
8 were in left lobe. All patients showed full recovery, except one patient, who developed biliary leak, which was managed by 
ERCP and choledochoenteric stent.

Conclusion
Laparoscopic resection of Liver Hydatid disease is simple, effective treatment and causes minimal morbidity and has good 
overall outcome.
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OS03-03 Safety and feasibility of robotic left-side hepatectomy : consecutive16 cases 
with comparison of open and laparoscopic approach

J.H. Lee
Asan medical center - Seoul (Republic of Korea)

Objectives
Recent studies reported the safety and effectiveness of robotic hepatectomy. In present study, we report our initial 
experiences with robotic hepatectomy, focusing on left-side procedures.

Methods
A retrospective review of a prospective database of 16 consecutive patients who underwent robotic left-side hepatectomy 
from June 2016 to October 2018, by single surgeon was performed. We analyzed their perioperative outcomes and compared 
the results of open and laparoscopic approach.

Results
The diagnosis were 5 hepatocellular carcinoma (HCC), 5 metastatic cancer to liver, 1 combined HCC and 
cholangiocarcinoma(CCC), 2 intrahepatic CCC, 1 mucinous cystadenoma and 1 biliary cyst. They underwent 11 left hemi-
hepatectomies and 5 left lateral sectionectomies (including 2 cases with single-site platform). Median tumor size was 33 
(range, 12-81)mm and a tumor free resection margin was achieved in all cases. Median operation time for the left hemi-
hepatectomy and left lateral sectionectomy was 244 (range, 195-295) and 165 (range, 105-189) minutes, respectively. Median 
length of postoperative hospital stay was 6.5 (range, 5-14) days. In-hospital complications occurred only one case (grade IIIa; 
complicated fluid collection treated by endoscopic ultrasound-guided gastrocystostomy). There were no open conversions, 
transfusions and mortality.There were no significant differences in the estimated blood loss, application of Pringle maneuver, 
postoperative hospital stays, number of IV analgesic injections, or postoperative complications between the robotic and 
laparoscopic groups. The robotic group had a smaller number of patients applied a Pringle’s maneuver (6.3 vs 90.9%, p<0.001), 
a shorter postoperative hospital stays (6.5 vs 8.8 days, p=0.04), and a less use of IV analgesics (2.8 vs 8.2, p=0.005) than the 
open group.

Conclusion
From our initial experiences, a robotic left-side hepatectomy seems to be a feasible and safe procedure when compared with 
the laparoscopic and open left-side hepatectomies.

OS03-04 Propensity Score Matched Analysis of Pure Laparoscopic versus Hand-
assisted/Hybrid Major Hepatectomy at Two Western Centers

G. Fiorentini 1, F. Swaid 2, F. Cipriani 1, F. Ratti 1, C. Heres 2, A. Tsung 2, L. Aldrighetti 1, D. Geller 2

1Hepatobiliary Surgery Division - San Raffaele University Hospital - Milan (Italy), 2Liver Cancer Center - UPMC - 
Pittsburgh (United States of America)

Objectives
Laparoscopic major hepatectomy is expanding, but little data exists comparing surgical approaches. The aim of this study 
was to compare pure laparoscopic liver resection (PLAP) vs. hand-assisted (HALS) or hybrid (HYB) resection for major hemi-
hepatectomy at two western centers.

Methods
Using propensity score matching, 65 cases of HALS+HYB (18 hand-assisted and 47 hybrid) were matched to 65 cases of 
PLAP. Baseline characteristics were well-matched for gender, age, ASA score, Childs A cirrhosis, right/left hepatectomy, 
malignancy, tumor size and type between the groups.

Results
The HALS+HYB group had 27 right and 38 left major hepatectomies (n=65) vs. 29 right and 36 left (n=65) in the PLAP group 
(p=NS). The median number of lesions resected was 1 in each group, with median size 5.6 cm (HALS+HYB) vs. 6.0 cm (PLAP), 
(p=NS). The HALS+HYB group had shorter OR time (240 vs. 330 min, p<0.01), and less blood loss (EBL 150 ml vs 300 ml, 
p<0.01) vs. the PLAP group, respectively. Median length of stay (LOS) was 4 days with HALS+HYB vs. 5 days in the PLAP 
group (p=0.02). There were no significant differences in use of the Pringle maneuver, transfusion rate, ICU stay, post-op 
morbidity, liver-specific complications, or R0 resection. Pain regimen/usage in each group is provided. There were no 30/90-
day deaths in either group.

Conclusion
This is the first reported series of propensity score-matching of HALS+HYB vs. PLAP for major hepatectomy. The 
HALS+HYB group had non-inferior OR time, blood loss, and LOS vs. the PLAP group, while the other peri-operative 
parameters were comparable. We conclude that minimally invasive liver resection with either PLAP or HALS+HYB 
technique yields excellent results.
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OS03-05 Pure laparoscopic hepatetomy for patients with a previous history of upper 
abdominal surgery

K. Imai, Y.I. Yamashita, N. Uemura, F. Kitamura, T. Miyata, S. Nakagawa, H. Okabe, H. Hayashi, 
A. Chikamoto, H. Baba
Kumamoto University - Kumamoto (Japan)

Objectives
Recently, laparoscopic hepatectomy (LH) for liver tumor has been widely adopted worldwide. However, LH for patients who 
had a prior upper abdominal surgical history is sometimes technically difficult because of postoperative adhesions around the 
liver. The aim of this study was to evaluate the outcomes of LH for patients with a prior upper abdominal surgery including 
repeat hepatectomy.

Methods
Among the 147 patients who underwent pure LH between 2013 and 2018, 41 patients had a prior upper abdominal surgery. 
We compared the short-term outcomes of these patients with 106 patients who had no prior upper abdominal surgical 
history.

Results
There were no significant differences between the two groups regarding age, gender, disease of the liver tumor, tumor 
number and size, and liver damage classification. Previous operations among the patients with a prior upper abdominal 
surgical history were as follows; hepatectomy 18, cholecystectomy 7, splenectomy 4, surgery for duodena ulcer 3, distal 
gastrectomy 2, pancreatectomy 2, right nephrectomy 2, laparoscopic radiofrequency ablation (RFA) 2, and surgery for 
panperitonitis 1. These procedures were performed via laparotomy (n=22) or laparoscopically (n=19). The operation time (308 
vs 301 min), blood loss (150 vs 84 g), the rate of red blood cell transfusion (0 vs 2.8%), complication rate (C-D ≥II: 2.4% vs 
10.4%), and postoperative hospital stay (9 vs 9 days) were comparable between the groups (P>0.05). Furthermore, conversion 
rates were also similar between the groups (4.9% vs 6.6%, P=0.69), and conversion due to severe adhesion was observed in 1 
in patients with a prior upper abdominal surgical history. We will show videos of the representative cases.

Conclusion
When appropriate indication is adopted, LH for patients with a prior upper abdominal surgical history is safe and feasible, 
achieving comparable short-term outcomes with those without history of upper abdominal surgery.

OS03-06 Laparoscopic versus open thermal ablation of colorectal liver metastases:  
a propensity score-based analysis of oncological outcomes

M.C. Giglio, S. Heungens, G. Rompianesi, E. Garofalo, G. Berardi, F. Tomassini, R. Montalti, 
A. Vanlander, R.I. Troisi
Department of General, Hepato-Biliary and Liver Transplantation Surgery, Ghent University Hospital Medical 
School - Ghent (Belgium)

Objectives
Laparoscopic ablation (LA) of colorectal liver metastases (CRLM) is increasingly performed as a stand-alone procedure or in 
combination with liver resections, primarily to spare liver parenchyma in case of small, deeply located CRLMs. However, LA is 
technically demanding and whether LA results are comparable to those of open ablations (OA) it has not been determined yet. This 
study compared the effectiveness of LA and OA through a propensity score matching analysis carried-out on a per-lesion basis.

Methods
Patients undergoing stand-alone or resection-combined LA or OA of CRLMs at Ghent University Hospital between June 2007 and 
February 2018 were pulled out from a prospective database. Lesions treated by LA and OA were matched 1:1 using a propensity 
score, which estimated the probability to be treated by LA given some variables. These included patient (Age, BMI, ASA, previous 
surgery), procedure (ablation method, time-period, associated procedures) and lesion (size, position, vessel-contact, depth) related 
characteristics. Ablation sites were followed-up to assess the completeness of the ablation and the local tumor recurrence (LTR). 
LTR curves were compared with the log-rank test. The Hazard Ratio (HR) was estimated by Cox Proportional Hazard analysis.

Results
Some 166 patients underwent the surgical ablation (78 LA, 88 OA) of 333 CRLMs (143 LA, 190 OA). After matching, 220 lesions (110 
LA, 110 OA) with a mean follow-up of 20 months, were included in the analysis. Ablation was complete in 97.2% (LA) and 93.7% (OA) 
of sites (p=0.19). There was no difference in the LTR (p=0.35), with a cumulative risk at 12 months of 8.2% (LA) and 9.1% (OA). After 
adjusting for confounders (lesion size, RAS status, response to chemotherapy), LTR resulted independent from the surgical approach 
(HR, 0.48, 95% CI, 0.14 to 1.65, p=0.25).

Conclusion
LA achieves an effective local tumor control of CRLMs. LA can support the achievement of a parenchymal-sparing strategy in case 
of laparoscopic liver resections.
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OS03-07 Does the difficulty of laparoscopic liver resection for colorectal liver 
metastases impair the long-term outcome?

W. Holowko 1,2, N. Maud 1, Y. Kawaguchi 1, N. Tabchouri 1, B. Gayet 1, D. Fuks 1

1Department of Digestive Disease, Oncologic and Metabolic Surgery, Institut Mutualiste Montsouris, Université 
Paris-Descartes - Paris (France), 2Department of General, Transplant and Liver Surgery, Medical University of 
Warsaw - Warsaw (Poland)

Objectives
The aim of this study is to analyze the impact of laparoscopic liver resection (LLR) difficulty score on the oncological results 
in patients with colorectal liver metastases.

Methods
From a prospectively maintained database between 2000 and 2017, patients undergoing LLR for colorectal liver metastases 
were selected. According to the Institute Mutualiste Montsouris difficulty classification, data of resection margin status in 
postoperative specimens were analyzed and compared with chi2 test. Overall survival and disease-free survival in difficulty 
groups were estimated with Kaplan-Meier method and compared with log-rank test. For survival analysis only patients 
undergoing first liver resection were included.

Results
After 387 included LLR, there were 497 specimens included in the analysis. The R1 resection rate in group I, II and III were 
6,7% (16/239), 7,2% (7/97) and 10,6% (17/161) respectively (p=0,358). Among 294 patients after first LLR, there were 99 (33,7%, 
group I), 73 (24,8%, group 2) and 122 (41,5%, group3) cases in each difficulty group. 3-y and 5-y overall survival rates were 
88,53% and 85,47% for group I, 89,75% and 89,75% for group II, 73,26% and 58,60% for group III respectively (p=0,001). 3-y 
and 5-y disease-free survival rates were 48,20% and 44,18% for group I, 31,43% and 28,58% for group II, 33,05% and 27,27% 
for group III respectively (p=0,021).

Conclusion
The difficulty of LLR does not influence the rate of positive margin in the postoperative specimen. The patients after the 
most difficult procedures of LLR present with significantly worse long-term survival, however regarding the methodological 
restrictions of this study, conclusions should be formulated cautiously.

OS03-08 Laparoscopic right hepatectomy with portal thrombectomy in a patient 
with hepatoma concomitant with portal vein thrombus after percutaneous 
transhepatic portal vein embolization

S. Nakahira, H. Ogawa, N. Ohara, J. Mikami, Y. Makari, K. Nakata, M. Tsujie, J. Fujita, H. Ohzato
Department of Surgery, Sakai city medical center - Osaka (Japan)

Objectives
To reduce the risk of postoperative liver failure due to an insufficient volume of functional liver, the percutaneous 
transhepatic portal vein embolization (PTPE) can be performed prior to major hepatectomy. However, the extension of portal 
vein thrombus to the remnant liver can cause fatal liver failure.

Methods
The patient was a 66-year-old man who had a hepatoma located near the bifurcation of anterior and posterior Glissons. 
PTPE was induced because of insufficient future liver remnant volume (23.7%). 36days after PTPE, 40.8% future liver 
remnant was obtained and the laparoscopic right hepatectomy was performed. Preoperative CT scan revealed portal vein 
thrombus extended to the bifurcation of right and left portal vein, therefore, portal thrombectomy was planned in the manner 
we described previously (Nakahira, S. et al. Surg Endosc (2014) 28: 3505).

Results
The patient was placed in the left hemilateral position, and 4 laparoscopic trocars were positioned. The right Glisson and the 
right hepatic vein was dissected and the liver hanging tape was attached. Hepatic parenchymal transection was started under 
inflow occlusion by clamp clash method using the Harmonic Ace. After hepatic parenchymal transection was completed, the 
right hepatic vein was divided, and the right Glisson was maneuvered individually. The right hepatic artery and right hepatic 
duct were divided. The intraoperative ultrasonography revealed the portal vein thrombus near the portal trunk. After the 
portal trunk and left portal vein were clamped, the right portal vein was divided. The thrombus in the portal vein was 
retrieved and the stump of the right portal vein was closed with running sutures. The total operative time was 424 minutes, 
and blood loss was 60g. The patient was discharged on the 12th postoperative day without any adverse events.

Conclusion
Laparoscopic lobectomy with portal thrombectomy for hepatoma concomitant with portal vein thrombus after PTPE is a safe 
and feasible procedure in selected patients.
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OS04-01 Personal experience of laparoscopic hepatectomy with one single assistant

Y.M. Huang
Section of Gastrointestinal Surgery, Department of Surgery, Taipei Medical University Hospital - Taipei (Taiwan)

Objectives
Laparoscopic hepatectomy has the potential benefit of decreased complications, preserved liver function, and shortened 
postoperative stay. However, the required surgical technique is complex and more than one assistant is needed, limiting its 
dissemination. The shortage of manpower further hinders its implementation. Herein we share our experience of laparoscopic 
hepatectomy with one single assistant.

Methods
We started to perform laparoscopic hepatectomy systemically from the year of 2015. With the adoption of proper crew 
set-up, transparietal traction stitches, retractor holders, proper use of energy device, and selective application of Pringle’s 
maneuver, the majority of laparosopic hepatectomies could be performed with one single assistant.

Results
From the year 2015 through 2018, 165 hepatectomies were performed at our hospital. About 90% of minor and 80% of major 
hepatectomies were performed with the single-assistant laparoscopic approach. The conversion rate is approximatey 2%. 
The complication rate was approximately 5%. The blood loss and hospital stay was reduced comparing to open hepatectomy. 
There was no surgical mortality.

Conclusion
Single-assistant laparoscopic hepatectomy is both feasible and safe. The advantage of minimally invasive surgery is retained, 
however, at the expense of prolonged operation time.

OS04-02 Laparoscopic repeat hepatectomy following open hepatectomy: a single-
institution experience

K. Toriguchi, E. Hatano, S. Tamagawa, Y. Kawabata, A. Kurimoto, H. Iwama, H. Sueoka, K. Iida, 
M. Tada, S. Hai, I. Nakamura, K. Suzumura, N. Uyama, T. Okada, J. Fujimoto
Hyogo College of Medicine - Hyogo (Japan)

Objectives
Laparoscopic liver resection is now a safe and feasible treatment for both hepatocellular carcinoma (HCC) and metastatic 
colorectal cancer (CRLM). However, the safety and the feasibility of laparoscopic repeat hepatectomy for recurrent liver 
tumors after open hepatectomy has not been fully evaluated. The aim of this retrospective study is to evaluate the short-
term prognosis of patients who underwent laparoscopic repeat hepatectomy after open hepatectomy.

Methods
Patients who underwent laparoscopic repeat hepatectomy from Jan. 1st 2016 through Jun. 30 2018 after previous open 
hepatectomy were included in this study. The short-term prognosis was retrospectively examined.

Results
The characteristics of the patients were: 10 males and 4 females; aged 60-80 years; median age 72 years. All of the patients 
successfully received laparoscopic repeat hepatectomy. Thirteen of the fourteen cases were for HCC and 1 case was for 
CRLM. Nine cases had chronic hepatitis, 4 cases had cirrhosis, and the liver was normal in 1 case. Partial liver resection 
was performed in 13 cases and lateral segmentectomy was completed for one case. The median operative time was 252 
min (98-520), and median blood loss was 63ml (0-680). A Pringle maneuver was performed in 1 case. In 2 cases the tumor 
was located in the ipsilateral lobe of the previous tumors. The median difficulty score was 3 (range1-5). The median post-
operative hospital stay was 10 days (range 7-15 days). None of the cases graded above 3a in the Clavien-Dindo classification. 
The initial open hepatectomies included 4 cases of partial hepatectomy, 4 cases of sub-segmentectomy, 3 cases of anatomical 
segmentectomy and 3 cases of anatomical lobectomy.

Conclusion
Laparoscopic repeat hepatectomy after open hepatectomy is a feasible treatment option for recurrent liver tumors. Further 
study is needed to define the indications for this procedure. Surgeons should carefully select appropriate cases for repeat 
hepatectomy to avoid severe complications.
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OS04-03 Public health healthcare: does it predict poor patients or outcomes for liver 
resections?

A. Flaris 1, S. Raju 1, H. Khadra 1, P. Mclaren 2, J. Buell 1

1Tulane School of Medicine - New Orleans (United States of America), 2Louisiana State University Health Sciences 
Center - New Orleans (United States of America)

Objectives
Even though socialized healthcare has existed in the West for a long time, the US only recently started to employ a 
mandatory public insurance system for the underprivileged. Given the inequalities between the different socioeconomic 
classes, we performed a retrospective analysis to estimate the impact of public versus private insurance on post-operative 
outcomes following liver resection.

Methods
Our series was divided into public (P) and private (R) insurees. Categorical data was compared with Fisher’s exact and 
continuous data with t-test. Statistical significance was set at p<0.05. Complications were grouped as mild (Clavien-Dindo 
1-2) and severe (Clavien-Dindo 3-5).

Results
768 operations were performed between 2000 and 2018. 395 (51%) were performed on P. P were more likely to have an open 
procedure (43% vs. 31%, odds ratio 1.69, p<0.05). Cirrhosis was more prevalent in P (26% vs. 9%, p<0.05). Cancer was also 
more prevalent in P (70% vs. 42%, p<0.05). Cancer recurrence was comparable (32% vs. 41%, p=0.07). 90 day mortality was 
comparable (3.03% in the P vs 1.87% in the R, p=1). ICU length of stay (LOS) was longer (0-3 days, median 1d, IQR 0-1d in 
the P vs. 0-3d, median 0d, IQR: 0-1d in the R, p<0.05). Total LOS was also longer: 0-93d (median 6d, IQR 3-8d) for the P vs. 1 
-120d (median 4d, IQR: 2-6d) for the R (p<0.05). Both mild and severe complications occurred more frequently in the P vs. the 
R (16 vs 10%, p<0.01 and 17% vs. 12%, p=0.03 respectively). Readmission rate was higher for the P (23% vs. 14%, p<0.05).

Conclusion
Privately insured patients appeared to undergo minimally invasive resections more than publicly funded patients. Cirrhotic 
and cancer patients were more prevalent in the publicly insured cohort, with a higher incidence of complications and 
readmissions suggesting that these patients often present at a later stage of their disease and cancer processes.

OS04-04 Near-infrared fluorescent imaging for laparoscopic anatomical liver resection

T. Koizumi, T. Aoki, A. Fujimori, T. Kusano, K. Nogaki, Y. Tashiro, T. Hakozaki, K. Tomioka, 
T. Hirai, T. Yamazaki, Y. Enami, M. Murakami
Department of Gastroenterological and General Surgery, Showa University - Tokyo (Japan)

Objectives
Near-infrared fluorescent (NIR) imaging using indocyanine green has been widely applied in the filed of hepato-biliary 
surgery. The objective of this study is to evaluate the curative and anatomical laparoscopic liver resection by using NIR 
imaging techniques.

Methods
To identify each specific segment of the liver by NIR imaging, the following staining techniques for hepatic segmentation 
were applied. 1. Negative staining for liver segmentation; segmental glissonian pedicle was identified and temporary closed 
with the administration of 2.5mg/1ml ICG intravenously during surgery. 2. Positive staining for liver segmentation; under the 
condition of general anesthesia, 0.025mg/1ml ICG was directly injected into the segmentail portal vein with the guidance of 
ultrasonography just before surgery.

Results
The locations of the liver tumors were clearly visualized with fluorescent signal by NIR imaging. 1. In the cases of negative 
staining for liver segmentation for anatomical liver resection, segmental glissonian-dominant region was clearly observed as 
an ischemic area by real-time visualization of pseudocolor-fluorescence signals on white-light color images. 2. In the cases 
of posivive staining for liver segmentation, segmental glissonian-dominant region was also clearly observed on liver surface 
and transection plane with pseudocolor-fluorescence signals. By using each staining technique, hepatic transection could be 
performed along the boundary of fluorescent / no fluorescent area of liver parenchyma, and laparoscopic anatomical liver 
resection could be achieved in all cases.

Conclusion
NIR imaging is useful as a simple and real-time navigational tool to interpret intraoperative anatomical information and to 
achieve the exact laparoscopic anatomical liver resection. Advances in fluorescent imaging systems will enhance the safe and 
precise laparoscopic liver surgery.
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OS04-05 Achievement of negative surgical margin in laparoscopic liver resection 
with indocyanine green fluorescence imaging

T. Kusano, T. Aoki, A. Fujimori, T. Koizumi, K. Nogaki, Y. Tashiro, T. Hakozaki, K. Tomioka, 
M. Murakami
Department of General and Gastroenterological Surgery, Showa University School of Medicine - Tokyo (Japan)

Objectives
A margin-negative, R0 resection, contributes to long-term survival in all cancer. Intraoperative ultrasonography has been 
widely used to confirm surgical margin during laparoscopic liver resection. However, this approach is extremely limited in 
laparoscopic hepatectomy and cannot entirely avoid the risk of positive surgical margins. This study evaluates the certainty 
of surgical margin for laparoscopic liver resection with near-infrared (NIR) fluorescence imaging system.

Methods
The subjects were 25 patients who underwent laparoscopic liver resection for Hepatocellular cancer (HCC) and colorectal 
metastases (CRLM). The liver tumors were preoperatively labeled by intravenously injecting of indocyanine green dye (0.5 
mg/kg), an NIR fluorescence agent. During the surgical procedure, the endoscopic fluorescence imaging system was used to 
identify the location of the tumors and to assess the transection plane in real-time. After the operation, the fluorescence area 
around the tumor was observed and measured for all specimens with this system.

Results
All tumors could be identified and resected laparoscopically under the fluorescent guidance. Liver transection was carefully 
performed not to leave fluorescent dye in the residual liver. In the pathological findings, negative surgical margin was secured 
in all cases. In the cases of CRLM, the fluorescence area around the tumor had the tendency to be less than 5 mm, while 
this area had the tendency to be over 5 mm in the cases of HCC (p=0.1). As the presence of fluorescence in the transection 
plane may be the signal that the tumor is exposed, the presence of fluorescence and ensure the removal of any tissue with 
fluorescent dye should be frequently checked for the surgeons.

Conclusion
Although these preliminary results need to be confirmed by larger future studies, this technique shows the possibility of 
improving the identification and secure resection of liver tumors during laparoscopic hepatectomy.

OS04-06 Validation of IWATE criteria for laparoscopic liver resection

S. Tanaka 1, Y. Kawaguchi 2, S. Kubo 1, A. Kanazawa 3, Y. Takeda 4, F. Hirokawa 5, H. Nitta 6, T. Nakajima 7, T. Kaizu 8, 
M. Kaibori 9, T. Kojima 10, Y. Otsuka 11, D. Fuks 2, K. Hasegawa 12, N. Kokudo 12, H. Kaneko 11, B. Gayet 2, G. Wakabayashi 13

1Department of Hepato-Biliary-Pancreatic Surgery, Osaka City University Graduate School of Medicine - Osaka (Japan), 2Department of Digestive Diseases, Institut 
Mutualiste Montsouris, Université Paris-Descartes - Paris (France), 3Department of Hepato-Biliary-Pancreatic Surgery, Osaka City General Hospital - Osaka (Japan), 
4Department of Surgery, Kansai Rosai Hospital - Amagasaki (Japan), 5Department of General and Gastroenterological Surgery, Osaka Medical College - Takatsuki 
(Japan), 6Department of Surgery, Iwate Medical University School of Medicine - Morioka (Japan), 7Department of Surgery, Meiwa Hospital - Nishinomiya (Japan), 
8Department of Surgery, Kitasato University School of Medicine - Sagamihara (Japan), 9Department of Surgery, Hirakata Hospital, Kansai Medical University - 
Hirakata (Japan), 10Department of Surgery, Okayama Saiseikai General Hospital - Okayama (Japan), 11Department of Surgery, Omori Hospital, Toho University 
School of Medicine - Ota (Japan), 12Hepato-Pancreatico-Biliary Surgery Division, Department of Surgery, Graduate School of Medicine, the University of Tokyo - 
Bunkyo (Japan), 13Center for Advanced Treatment of Hepatobiliary and Pancreatic Diseases, Ageo Central General Hospital - Ageo (Japan)

Objectives
The original difficulty scoring system was revised after discussion at the 2nd International Consensus Conference on Laparoscopic Liver 
Resection (LLR) and renamed the IWATE criteria (a 4-level classification system involving 6 preoperative factors). We used Japanese and 
French cohorts to validate the IWATE criteria by evaluating their association with the procedure-based difficulty classification proposed by 
the Institut Mutualiste Montsouris (IMM).

Methods
Patients who had undergone LLR at multiple Japanese multi-institutions (JMI) or the IMM were assigned to the JMI (n = 1867) or IMM cohort (n 
= 433). We analysed clinical characteristics and outcomes according to the 4-level IWATE criteria difficulties (low, intermediate, advanced and 
expert) and evaluated their association with 11 different LLR procedures in the IMM classification (low, intermediate and high levels).

Results
There were significant differences in age, surgical indications and the 4-level IWATE criteria difficulties between the cohorts (all, P < .001). 
Operation time and blood loss were significantly different among the 4-level difficulties in both cohorts (all, P < .001). The rates of conversion, 
postoperative complications, liver failure and in-hospital deaths also increased significantly with increasing difficulty (all, P < .001). The 
IWATE criteria classified the three low-level IMM procedures in the low-to-intermediate levels, the two intermediate-level procedures in the 
intermediate-to-advanced levels and the six high-level procedures in the advanced-to-expert levels.

Conclusion
We observed associations between the IWATE criteria and intra- and postoperative outcomes in the JMI and IMM cohorts and thus validated 
the IWATE system.
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OS04-07 Intraoperative factors related to Comprehensive Complication Index (CCI®) 
after Laparoscopic Liver Resection for neoplasms

R. Fernandez-Placencia, N. Abdul-Halim, G. Pittau, O. Ciacio, A. Sa Cunha, E. Vibert, R. Adam, 
D. Cherqui
Paul Brousse Hospital - Villejuif (France)

Objectives
To assess intraoperative factors related to Comprehensive Complication Index (CCI®)>26.2 in a cohort treated for neoplasms 
with LLR.

Methods
Patients who underwent to LLR for neoplasms between February 2013 and June 2018 were included (n=131). Intraoperative 
characteristics and outcomes (including CCI®, Clavien-Dindo Classification) were analyzed. CCI®≥26.2 was considered to 
define a threshold between a high (CCI>26.2) and low (CCI≤26.2) complication severity (equal to 1 Clavien-Dindo grade IIIa 
complication) Student’s t and chi-square test were used when appropriate. A logistic regression model was then performed 
with significant variables (p<0.05).

Results
One hundred and thirty one patients were included in the study. Median age was 62 (11-84), female: male ratio was 61:70. 
Most of the patients had a malignant neoplasm, i.e.: Hepatocellular carcinoma (39.7%), colorectal liver metastasis (32.8%). 
5.3% patients had a previous LLR. Median IWATE score was 6 (1-11). Conversions were performed in 13 cases (9.9%) 
Intraoperative blood transfusion was made in 3 patients (2.3%). Median Operative time (min) was 240 (100 - 556). Clavien-
Dindo≥III was 6.9% (n=9). Mortality was found in one case (0.7%). Mean CCI® was 10.9 (0 - 100). Univariate analysis found 
Operative time (<0.001) and Conversion to open surgery (0.014) as significant variables. After binary logistic regression, only 
Operative time was an independent for CCI®>26.2 (HR 1.013 CI 95% 1.006-1.019; p<0.001). A simple linear regression model 
identified variables that could affect operative time such as IWATE score≥7 (p=0.001), Number of Pringle maneuvers (p=0.003) 
and Conversion to laparotomy (p=0.011); (F (3,127) =12.498, p<0.001).

Conclusion
Operative time is predictive of a CCI®>26.2 in patients who are treated for neoplasms with LLR. The number of Pringle 
maneuvers, IWATE score ≥7 and conversion to laparotomy have an effect on the operative time.

OS04-08 Pure laparoscopic right hepatectomy: a risk score for conversion for the 
paradigm of difficult laparoscopic liver resections

F. Cipriani, F. Ratti, M. Catena, M. Paganelli, L. Aldrighetti
San Raffaele Hospital, Hepatobiliary Surgery Division - Milan (Italy)

Objectives
Converted laparoscopic liver resection are known to lose some advantages of the minimally-invasiveness, and factors are 
identified to predict patients at risk. Specific evidence for laparoscopic right hepatectomy (LRH) is expected of uttermost 
usefulness in clinical practice, given the peculiarities and technical differences with other complex hepatectomies.

Methods
Data of LRH (2007-'17) were analysed. Risk factors for conversion were identified by uni- and multivariable analysis. A 
conversion risk score (CRS) was built assigning each factor 1 point, and comparing the score with the conversion status for 
each patient. Accuracy was assessed by calculating the area-under-the-receiver-operator-characteristic-curve (AUROC).
The outcomes of converted and completed LRH were compared after propensity score matching including as covariates the 
risk factors identified.

Results
Among 100 LRH, 18 were converted (18%), and reasons were: 44.4% oncologic radicality, 33.3% bleeding, 11.1% adhesions, 
11.1% impossibility to proceed, 5.5% biliostasis. Independent risk factors for conversion (multivariable analysis) were: previous 
liver surgery (HR 4.5,p 0.013), preoperative chemotherapy (HR 6.7,p 0.023), malignant diagnosis (HR 3.8,p 0.018), closeness 
to hepatocaval confluence (HR 4.2,p 0.038), tumour volume (HR 3.4,p 0.010). Conversion rates correlated positively with the 
CRS, raising from 0 to 100% for CRS increasing from 0 to 5 (Spearman p 0.020). The CRS showed accuracy (0.86 AUROC). 
Converted LRH had longer operative time (376 vs 340 min, p 0.045); greater blood loss (619 vs 364 ml, p 0.002), transfusions (27 
vs 13%, p 0.028) and morbidity rates (55 vs 19%, p 0.003); longer hospital stay (8.5 vs 6.5 days, p 0.026).

Conclusion
Specific risk factors for conversion are identified for LRH. Since the outcomes of converted patients are less favourable than 
those completed laparoscopically, this CRS may help in standardizing the choice of a pure laparoscopic approach for such 
challenging type of resections.
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OS05-01 Comparison of Lymph Node Evaluation and Yield Among Patients Undergoing 
Open and Minimally-Invasive Surgery for Gallbladder Adenocarcinoma

A. Ejaz, J. Cloyd, M. Dillhoff, T. Pawlik, A. Tsung
The Ohio State University - Columbus (United States of America)

Objectives
Assessment of regional lymph nodes (LN) is essential for determining prognosis among patients with gallbladder cancer (GBC). 
The impact of surgical technique on LN yield has not been well explored. We investigated the impact of minimally-invasive 
surgery (MIS; robotic or laparoscopic) on the evaluation and retrieval of regional LN for patients with GBC.

Methods
We queried the National Cancer Database (NCDB) to identify patients with GBC who underwent curative-intent surgery 
between 2004-2015. Patients with metastatic disease or those with missing data on surgical resection or LN evaluation were 
excluded.

Results
We identified 10,488 patients who underwent an open (n=7,585, 72.3%) or MIS approach (n=2,903, 27.7%) for GBC and met the 
inclusion criteria. Patients who underwent MIS were older (median age MIS: 73 years, IQR: 64, 82 vs. Open: 72 years, IQR: 63, 
80; P=0.002) and had smaller median tumor size (MIS: 3.0cm, IQR: 2.3, 9.9 vs. Open: 5.0cm, IQR: 1.8, 9.9; P<0.001) as compared 
to patients who underwent an open operation. Less than half of patients (n=4,872, 46.5%) underwent an evaluation of regional 
LN, with nearly half of these patients (n=2,152, 43.8%) having LN metastasis. The percentage of patients who received 
a regional lymphadenectomy increased over time among all patients (P<0.001). Patients undergoing MIS less commonly 
underwent a regional lymphadenectomy as compared to patients undergoing an open operation (MIS: n=1,291, 44.5% vs. 
Open: n=3,581, 47.2%; P=0.012). Among patients who underwent a regional lymphadenectomy, overall LN yield was lower for 
patients undergoing MIS (1 LN, IQR: 1, 4) versus an open (2 LN, IQR: 1, 4) operation (P=0.013).

Conclusion
As compared to patients undergoing an open operation for GBC, patients undergoing MIS had lower rates of LN evaluation 
and a lower LN yield. Further studies are needed to identify barriers to complete LN evaluation among patients undergoing 
MIS for GBC.

OS05-02 Laparoscopic hepatectomy for patients with alveolar echinococcosis:  
a single-center experience

A. Nagatsu, T. Kamiyama, S. Shimada, T. Orimo, H. Yokoo, H. Kamachi, A. Taketomi
Department of Gastroenterological surgery I, Hokkaido University, Graduate School of Medicine - Sapporo (Japan)

Objectives
To investigate the safety, complications, and prognosis of laparoscopic hepatectomy for alveolar echinococcosis of the liver.

Methods
We investigate 17 cases of laparoscopic hepatectomy for alveolar echinococcosis from May 2007 to May 2018 about 
background, complication rate, overall survival, recurrence, additional treatment.

Results
The average age of patients was 54.8, and the ratio of males and females was 6:11. Six of left lobectomy, 2 of right lobectomy, 
2 of lateral resection, 3 of posterior segment resection, 4 of partial resection were done. The average operation time was 5’
02, blood loss was 160 ml. The transition to open hepatectomy was only one case due to bleeding from the middle hepatic 
vein. The left half lateral decubitus position was taken when the resected site was located in the right lobe. Albendazole was 
administrated as an adjuvant therapy for 4 patients. All patients were survived without recurrence.

Conclusion
Laparoscopic hepatectomy for alveolar echinococcosis of the liver could be performed safely.
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OS05-03 Concomitant use of indocyanine green fluorescence imaging and 
interventional radiology for detection of liver segments during laparoscopic 
anatomical liver resection

M. Ueno 1, S. Hayami 1, T. Sonomura 2, M. Kawai 1, S. Hirono 1, K. Okada 1, H. Yamaue 1

1Second Department of Surgery, Wakayama Medical University - Wakayama (Japan), 2Department of Radiology, 
Wakayama Medical University - Wakayama (Japan)

Objectives
Computer-assisted three-dimensional preoperative simulation has been commonly used for anatomical liver resection. 
Current issue is how to translate the simulated imaging to the real surgical field. Conventionally, indigo carmine dye injection 
or Glissonian approach have been used for intraoperative liver segmentation. However, laparoscopic anatomical liver 
resection (LapAR) remains challenging because conventional procedures is sometimes technically difficult. This study aims to 
evaluate the feasibility of concomitant use of indocyanine green (ICG) fluorescence imaging and interventional radiology (IVR) 
techniques for detection of liver segments to allow easier LapAR.

Methods
Ten patients with planned lapAR (segmentectomy V, VI, VII, or VIII) were enrolled. Angiography is performed just before 
liver resection using a hybrid operating room. Dye solutions and embolic solutions containing ICG and indigo carmine are 
injected from the target arterial branch. We evaluated imaging results quantitatively and calculated the accuracy of simulated 
resection volume against actual resected liver weight.

Results
ICG fluorescence imaging achieved clear contrast in all patients. Median contrast index value of ICG fluorescence was 1.12, 
significantly superior to that of indigo carmine (0.21, P=0.005). ICG fluorescence could be maintained during liver resection. 
Significant correlation between simulated resecting liver volume and actual resected liver weight was observed (Correlation 
coefficient value was 0.906; P<0.01).

Conclusion
Concomitant use of ICG fluorescence imaging and IVR provided helpful visual information during LapAR, enabling precise 
performance of LapAR as simulated. This study was registered at UMIN-CTR (No. 000023952).

OS05-04 Laparoscopic partial resection for tumors in right side of caudate lobe or 
dorsal area of segment 7

S. Matsukuma 1, Y. Tokumitsu 1, Y. Shindoh 1, H. Matsui 1, M. Nakajima 1, S. Kanekiyo 1, S. Tomochika 1, 
S. Yoshida 1, M. Iida 1, N. Suzuki 1, S. Takeda 1, S. Yoshino 2, S. Hazama 3, T. Ueno 4, H. Nagano 1

1Department of Gastroenterological, Breast and Endocrine Surgery, Yamaguchi University Graduate School 
of Medicine - Ube (Japan), 2Oncology Center, Yamaguchi University Hospital - Ube (Japan), 3Department of 
Translational Research and Developmental Therapeutics against Cancer, Yamaguchi University School of Medicine 
- Ube (Japan), 4Department of Digestive Surgery, Kawasaki Medical School - Kurashiki (Japan)

Objectives
Resection of tumors in the dorsal area of right hepatic vein (RHV) by open approach have been challenging for limited view. 
Although laparoscopic caudal approach could confer magnified vision to improve safety, little is known about the superiority 
of this approach. In this study, we compared surgical outcomes of laparoscopic approach (Lap) with open approach (Open) for 
resection of the tumors in these areas.

Methods
We included 21 patients with tumor less than 4cm in right side of the caudate lobe or dorsal area of segment 7 underwent 
resections (Lap: n=10, Open n=11) between 2003 and 2018, and compared surgical outcomes between two groups. Data are 
presented as median [interquartile range (IQR)]. And a P value of less than 0.05 was considered to indicate a statistically 
significant difference.

Results
Baseline patients’ characteristics and tumor diameter were not different, and estimated blood loss (ml) (Lap: 520 [100-1300], 
Open: 580 [220-748]) and operative time (min) (Lap: 447 (349-464), Open: 360 [305-477]) were similar. Conversion to hand 
assisted or open approach were needed in 3 cases. Complication more than Clavian-Dindo Grade III occurred in a case in 
both groups (pleural effusion) and postoperative hospital stay (days) (Lap: 14 [12-16], Open: 19 [14-49]) was similar.

Conclusion
The ingenuity to improve surgical outcome of laparoscopic approach for tumors in these areas have been needed.
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OS05-05 Establishment of our methods of pure laparoscopic partial hepatectomy of 
S7 and S8

Y. Sakamoto, T. Kamiyama, H. Yokoo, T. Orimo, K. Wakayama, S. Shimada, A. Nagatsu, H. Kamachi, 
A. Taketomi
Department of Gastoenterological Surgery I, Hokkaido University Graduate School of Medicine - Sapporo (Japan)

Objectives
The field of laparoscopic hepatectomy has begun to expand rapidly in the world. However, pure laparoscopic partial 
hepatectomy (PLPH) of S7 and S8 is difficult and requires high-degree technique due to anatomical position. We aimed to 
establish our methods of PLPH of S7 and S8.

Methods
All procedures were performed in a head-up and left half lateral decubitus position. We placed 5 ports, especially 5 mm 
port just under the costal arch. After mobilization, rotation of, and drawing downward the right hepatic lobe, we applied 
Pringle’s maneuver. Parenchymal dissection was performed using ultrasonic coagulating shears and monopolar sealers with 
a combination of radiofrequency energy and saline. To vascular exposure, we crush the parenchyma by cavitation of the 
tip of Harmonic Ace and clean up the perivascular parenchyma by using Cusa. We performed 117 patients in laparoscopic 
hepatectomy and PLPH in 47 patients including 15 patients performed S7/8 resection between 2001 and 2016 at Hokkaido 
university hospital. We reviewed and analyzed patient characteristics, operative time, blood loss, complication, and post-
operative hospital stay in patients performed S7/8 resection or other site resection.

Results
We did not need conversion to an open method. In S7/8 resected patients and other site resected patients, median age was 
59 and 71, 67% and 75% was male, 46.7% and 68.8% was hepatocellular carcinoma, and median tumor size was 21 mm and 
25 mm, respectively. Median operative time was 219 and 202 minutes, median blood loss was 92 and 69 ml, post-operative 
hospital stay was 8 and 7.5 days, respectively. There was one post-operative bleeding (6.7%) in patients with S7/8 resection 
and one bile leakage (3.1%) in patients with other site resection. Most patients had uneventful post-operative course.

Conclusion
PLPH of S7 and S8 was safely performed by mobilization, rotation of, and especially drawing downward the right hepatic lobe 
with only abdominal ports.

OS05-06 The Outcome of Repeat Laparoscopic Liver Resection After Initial Open or 
Laparoscopic Liver Resections

N. Abdul Halim 1, A. Laurent 2, S.C. Antonio 1, S. Chadi 2, G. Pittau 1, O. Ciacio 1, R. Fernandez 1, 
M. Terasawa 1, E. Vibert 1, R. Adam 1, D. Cherqui 1

1Paul Brousse Hospital - Villejuif (France), 2Henri Mondor Hospital - Créteil (France)

Objectives
The aim of this study was to evaluate the outcome of Repeat Laparoscopic Hepatectomy (RLH) following primary 
Laparoscopic Liver Resection (LLR) or Open Liver Resection (OLR).

Methods
Patients who underwent LRH after initial LLR or OLR were retrieved from prospective data bases at Paul Brousse and 
Henri Mondor hospitals. The patients were divided into two groups according to their initial hepatectomy, laparoscopic liver 
resection group (group 1) or open liver resection group (group 2).

Results
Twenty-seven patients matched the inclusion criteria. 21 were in group 1 and 6 patients in group 2. Diagnoses were HCC 16 
cases (59%), CRLM or other mets in 9 (33.3%) or other in 2. There were no conversions in group 1 and only 1 in group 2 (16.7%). 
No significant differences were observed in mean operative time (187 vs 239 minutes; p=0.397) and mean blood loss (203 vs 
175 ml; p=0.575). No transfusions were needed in both groups. One patient died in group 2 of postoperative pancreatitis; this 
patient had been converted to open during repeat hepatectomy. Morbidity rates were 23% and 16%, respectively (NS). All 
complications except for the patient who died were classified as 2 or less according to Clavien classification. Hospital stay was 
4.5 and 6.7 days respectively (p=0.23). R1 resection in 14 and 33%, respectively (p=0.5).

Conclusion
This study confirms that LRH after both LLR and OLR is safe and efficient. No differences were found whether initial 
surgery was done lap or open, however, the high rate of R1 resections after initial open resection and the one patient death 
suggests caution and strict patient selection.



55

OS05-07 The standardization of laparoscopic right and left hemihepatectomy

Y. Takeda, Y. Ohmura, Y. Katsura, T. Sakamoto, S. Nakahira, K. Kawai, K. Murakami, A. Naito, 
Y. Kagawa, T. Masuzawa, A. Takeno, K. Murata
Department of Surgery, Kansai Rosai Hospital - Amagasaki (Japan)

Objectives
Laparoscopic liver resection has been reported as a safe, minimally invasive, and effective approach to the management of 
liver tumor. Laparoscopic right and left hemihepatectomy (LRH and LLH) has been covered by insurance since 2016 in Japan. 
The standardization of laparoscopic hemihepatectomy (LH) is important in the performance of a safe and certain surgery.

Methods
The Pringle maneuver was prepared in all cases. LLH and LRH underwent in supine and semi-left lateral decubitus position, 
respectively. The Glissonean pedicle and hepatic vein were encircled for Liver hanging maneuver. Umbilical tape is placed 
along the hepatic vein and Glissonean pedicle. Parenchymal dissection was performed along the demarcation line. After 
completion of parenchymal dissection, the Glissonean pedicle and hepatic vein were divided by endoscopic stapling device. 
Between May 2010 and November 2018, 540 patients underwent laparoscopic liver resection at our hospital. 44 patients 
underwent LH. 28 patients who received open hemihepatectomy (OH) were included for comparison.

Results
No significant differences were noted between the LH and OH groups with respect to patient age (70.0 vs 68.2), gender (M/F 
29/15 vs 20/8), Child-Pugh (A/B 44/0 vs 26/2) or liver damage (A/B 39/5 vs 25/3). The intraoperative blood loss was lower 
(270.3 vs 1140.5, p=0.0007) and the operation time was longer (461.4 vs 328.9, p<0.0001) in the LH group than the OH group. 
Hospital stay was shorter in LH group, but not significantly difference (15.0 vs 18.1, ns).

Conclusion
Laparoscopic hemihepatectomy was performed as a safe and certain surgery by the standardization.

OS05-08 Changing trends and outcomes associated with the adoption of minimally-
invasive hepatectomies: experience with 500 consecutive cases at Singapore 
General Hospital

B.K. Goh, S.Y. Lee, Y.X. Koh, J.Y. Teo, J.H. Kam, P.C. Cheow, P.R. Jeyaraj, P. Chow, L. Ooi, A. Chung, 
C.Y. Chan
Department of Hepatopancreatobiliary and Transplant Surgery, Singapore General Hospital - Singapore (Singapore)

Objectives
Several early studies published from pioneers and early adopters have documented the evolution of minimally-invasive 
hepatectomies(MIH). However, questions remain if these reported experiences are applicable and reproducible today. This study 
examines the safety, changing trends, and outcomes associated with the adoption of MIH at Singapore General Hospital.

Methods
Review of 500 consecutive patients who underwent MIH between 2006-2018 of which 460 cases (92%) were performed since 2012. To 
determine the evolution of MIH, the study population was stratified into 5 equal groups of 100 patients. Analyses was also performed 
of predictive factors and outcomes of open conversion.

Results
Five hundred patients underwent MIH of which 479 (97.8%) were totally laparoscopic/robotic. 118 (23.6%) patients underwent major 
hepatectomy and 199 (39.9%) had resection of tumors located in the posterosuperior segments. 32 patients (6.4%) had previous liver 
resections. There were 45 (9.0%) open conversions. Comparison across the 5 groups demonstrated that patients were older, had 
higher ASA score, had increased frequency of previous abdominal surgery and repeat liver resections. There was also an increase 
in the proportion of patients who underwent totally laparoscopic/robotic surgery, major liver resection, resection of ≥ 3 segments 
and multiple resections. Comparison of outcomes demonstrated that there was a significant decrease in open conversion rate, longer 
operation time and increased use of Pringles maneuver. Presence of cirrhosis and institution experience were independent predictors 
of open conversion. Patients who required open conversion had significantly increased operation time, blood loss, blood transfusion 
rate and morbidity.

Conclusion
The case volume of MIH increased rapidly at our institution over time. Although we expanded the indications of MIH to include 
higher risk patients and more complex hepatectomies, there was a decrease in open conversion rate and no change in other outcomes.
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OS06-01 Our experience of laparoscopic repeat liver resection for HCC

H. Ogawa, S. Nakahira, M. Hasegawa, K. Kato, K. Oyama, J. Mikami, N. Ohara, K. Nakata, Y. Makari, 
M. Tsujie, J. Fujita
Sakai City Medical Hospital - Sakai (Japan)

Objectives
The significance of repeat laparoscopic liver resection (r-LLR) for HCC has not been shown on a large scale. This study aims 
to review our special knacks to perform safe r-LLR for HCC and evaluate the feasibility and the oncological outcomes of 
r-LLR in comparison with primary LLR cases for HCC.

Methods
We retrospectively reviewed all of the r-LLR and LLR cases for HCC from June 2014 to July 2018 from medical records. 
Demographic, surgical and oncological results including a subgroup analysis were presented.

Results
28 r-LLR and 76 LLR cases were enrolled. The sex ratio, age, tumor location, preoperative Child-Pugh score, preoperative 
platelet count did not differ between the two groups. All patients in r-LLR except one having a history of just one LLR had 1 
or more previous open liver resection history. Non-anatomical resections were predominant in r-LLR ( Hr0/Hr1/Hr2/Hr3=r-
LLR:80%/9%/9%/1% vs LLR:89%/11%/0%/0%, respectively, p=0.01). Our special knacks included a single-site technique for 
adhesiolysis for securing enough working space (8/28, 29%), the hand-assisted technique for Pringle maneuver (2/28, 7%) and 
BiClamp clamp crushing (20/28, 71%) even without Pringle maneuver. In a subgroup analysis of non-anatomical resection (Hr0) 
cases, the patient background in the two groups (25 r-LLR and 61 LLR cases) did not differ, whereas preoperative Child-Pugh 
score was better in the r-LLR group (CP-A, B=r-LLR:100%/0% vs. LLR:87%/13%, p<0.01). The operative time and blood loss 
were not different in the two groups, whereas BiClamp clamp crushing without Pringle maneuver was predominant in the 
r-LLR group (p<0.01). The postoperative complications (Clavien-Dindo III, IV, V) and the length of postoperative stay did not 
differ in the two groups. The postoperative survival of r-LLR cases was similar to that of LLR (log-rank, p=0.34).

Conclusion
Repeat LLR is clinically feasible from our review regarding surgical and oncological aspects.

OS06-02 Modified partial ALPPS (p-ALPPS) using a short standardized laparoscopic 
procedure for portal vein ligation and liver partition of 50%- minimizing 
the first stage promote rapid hypertrophy of the future remnant

S. Truant 1, M. El Amrani 1, C. Baillet 2, C. Ratajczak 1, O. Ernst 3, A. Turpin 4, G. Millet 1, D. Huglo 2, 
F.R. Pruvot 1

1Department of Digestive Surgery and Transplantation - Lille (France), 2Department of Nuclear Medicine - Lille 
(France), 3Department of Digestive Radiology - Lille (France), 4Department of Medical Oncology - Lille (France)

Objectives
To evaluate the feasibility and outcome of p-ALPPS with stage1 performed laparoscopically using a “no touch” technique.

Methods
Five patients preoperatively-treated by chemotherapy for initially-nonresectable colorectal liver metastases underwent laparoscopic 
p-ALPPS. Volume and function of future remnant liver (FRL) were sequentially evaluated via CT volumetry and HIDA SPECT-
scintigraphy.

Results
Three patients had upfront p-ALPPS and 2 rescue after portal vein embolization (PVE) failure. Three patients had undergone previous 
right colectomy, by laparotomy in 2. In all cases, p-ALPPS stage1 was performed laparoscopically with first ligation of the right portal 
vein branch dissected electively (with “no touch” to the remnant pedicle) and partial liver partition of 50% preserving the middle hepatic 
vein, with no liver mobilization. Median operative duration was 270 min [185-395] and blood losses 250cc [100-500]. There was no inter-
stages complication, in particular no segment IV necrosis, bilious and/or infected abdominal collection. The FRL increases in volume and 
function were +67% [44.5-76%] and +47% [36.4-64%], respectively. Stage2 could be performed by laparotomy between postoperative days 
7 and 13, with operative duration of 190 min [153-259] and blood losses of 550cc [100-1400]. After stage2, two patients developed biliary 
fistula (requiring percutaneous drainage in one). There was no liver failure or death. The overall hospitalization time was 18 [13-25] days.

Conclusion
Laparoscopic p-ALPPS is feasible and seems less aggressive than the original ALPPS technique with total transection, avoiding the 
segment IV necrosis and deleterious congestion of the excluded segments by preserving their outflow. It is associated with rapid and 
significant gain of remnant functional volume - far higher than previously-reported for original ALPPS - facilitating early stage2 without 
inflammatory adherences. It may be an interesting alternative to the classical PVE and two-stage hepatectomy strategy.
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OS06-03 Usefulness of indocyanine green florescent imaging guided-anatomic 
resection in robotic hepatectomy

S.Y. Rho, D.H. Han, J.S. Choi, G.H. Choi
Department of Surgery , Yonsei Univeristy , College of Medicine - Seoul (Republic of Korea)

Objectives
Indocyanine Green (ICG)-fluorescence imaging in hepatobiliary surgery field is widely used for visualization of extrahepatic 
bile duct anatomy, liver tumor detection and anatomic liver resection. In this study, we investigated feasibility and usefulness 
of ICG florescent imaging guided anatomic liver resection including robotic living donor hepatectomy.

Methods
From January 2016 to July 2018, 46 patient underwent anatomic liver resection using ICG florescent imaging system (Firefly®) 
in Da Vinci Robot. ICG (5 mg/2ml) was administrated though direct (via portal vein after clamping by individual ligation 
of extrahepatic Glisson approach) or indirect method (via peripheral vein) during operation before about 5-10 minutes that 
confirm the anatomic segmentation or right/left liver.

Results
There were 21 female patients and mean age was 37.5 years. Among them, 32 patients were healthy living donor. ICG was 
administrated through peripheral vein in 34 patients, and 38 patients (82.6%) were identified clear ICG demarcation line. Ten 
patients of them showed similar demarcation line for both gross vision and ICG imaging. In 9 patients, inferior part was 
similar, however, it was more clearly seen in superior part using ICG imaging. ICG imaging was found to be clearly seen 
in both inferior/superior part than gross vision in 9 patients. According to administration method, success rate of indirect 
method was higher than direct method (50% vs. 94.1%, p-value=0.002). In indirect method, 29.4% showed that gross vision and 
ICG imaging was identical. In 44.1% of patients, ICG imaging clearly seen than gross vision in superior part. In both superior/
inferior part, 20.6 % of patients showed visual benefit in ICG imaging.

Conclusion
ICG fluorescent imaging is able to provide more clear images than gross vision in anatomic liver resection. Large cohort and 
prospective control studies are mandatory to verify the efficacy of ICG guided anatomic liver resection in near future.

OS06-04 Proposal of novel difficulty scoring system for laparoscopic partial 
hepatectomy

Y. Morita, T. Sakaguchi, Y. Shimizu, R. Muraki, R. Kitajima, S. Furuhashi, R. Kiuchi, M. Takeda, 
H. Kikuchi, H. Takeuchi
Hamamatsu University School of Medicie - Hamamatsu (Japan)

Objectives
Difficulty scoring system for laparoscopic liver resection, which was proposed by Ban D. et al, has been widely used. 
However, we sometime experience the discordance between preoperative grading and intraoperative difficulties during 
laparoscopic partial hepatectomy. We analyzed our surgical cases and aimed to establish the novel difficulty scoring system 
for laparoscopic partial hepatectomy.

Methods
From 2012 to 2018, we performed 65 laparoscopic liver resection including 2 left hepatectomy, 9 lateral sectionectomy, 
5 subsegmentectomy, and 49 partial hepatectomy (non-anatomic resection). The clinicopathological characteristics were 
retrospectively analyzed.

Results
There are 43 male and 22 female and their mean age was 70 (42-90). Clinical diagnosis was 42 HCCs, 13 liver metastases, 3 
ICCs, 2 benign tumors, 5 other diseases. Forty-five partial hepatectomy were graded according to difficulty scoring system 
proposed by Ban as follows; score1, 2; score2, 10; score3, 19; score4, 5; score5, 7; score6, 2. Preoperative difficulty score tended 
to correlate the operative time (coefficient of correlation 0.293, p=0.051). We developed novel difficulty scoring system by 
adding four additional factors: multiple resection, superficial located, peripheral located, and hemispherical resection. This 
novel soring system significantly correlated the operative time (coefficient of correlation 0.327, p=0.003), but not intraoperative 
bleeding (p=0.073).

Conclusion
Novel difficulty scoring system for laparoscopic partial hepatectomy seemed to be superior to conventional one. However, its 
accuracy was not satisfactory. We need to collect much more cases in order to establish more precise grading system for 
laparoscopic partial hepatectomy.
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OS06-05 Laparoscopic repeat liver resection for hepatocellular carcinoma: analysis from 
the I Go MILS (Italian Group of Minimally Invasive Liver Surgery) Registry

G.B. Levi Sandri 1, L. Aldrighetti 2, A. Gugliemi 3, U. Cillo 4, V. Mazzaferro 5, R. Dalla Valle 6, 
L. De Carlis 7, G. Salvatore 8, F. Di Benedetto 9, A. Ferrero 10, G.M. Ettorre 1

1Division of General Surgery and Liver Transplantation, S. Camillo Hospital - Rome (Italy), 2Hepatobiliary Surgery, IRCCS San Raffaele Hospital 
- Milan (Italy), 3Department of Hepatobiliary Surgery, G.B. Rossi Hospital, University of Verona - Verona (Italy), 4Department of Surgery, 
Oncology and Gastroenterology, University of Padua - Padua (Italy), 5HPB Surgery and Liver Transplantation, Department of Surgery, 
University of Milan - Milan (Italy), 6Department of Surgery, Parma University Hospital - Parma (Italy), 7Surgical and Transplant Department, 
ASST Grande Ospedale Metropolitano Niguarda - Milan (Italy), 8Abdominal Surgery and Organ Transplant Unit, Department for the 
Treatment and Study of Abdominal Diseases and Abdominal Transplantation, Mediterranean Institute for Transplantation and Specialization 
Therapies (IRCCS-ISMETT) - Palermo (Italy), 9Hepato-Pancreato-Biliary Surgery and Liver Transplantation Unit, University of Modena and 
Reggio Emilia - Modena (Italy), 10Department of HPB and Digestive Surgery, Ospedale Mauriziano Umberto I, Turin, Italy - Modena (Italy)

Objectives
Laparoscopic liver resection (LLR) for HCC is now recognized as a safe procedure. Indications of LLR are still growing, and many studies are pushing over 
the previous limits. Redo surgery is often required and the role of minimally invasive surgery is not clearly defined. The primary endpoint of the study is to 
compare repeat surgery with first surgery cases in order to analyze the feasibility and safety of the redo mils surgery. The secondary endpoint is to evaluate 
morbidity according to the Comprehensive Complication Index (CCI) and length of hospital stay.

Methods
We divided the cohort into two groups, Group 1: first liver resection and Group 2: LLR in a patient with previous liver resection. Patient with previous loco-
regional treatment only was included in group 1.

Results
Patients were prospectively enrolled from November 2016 to November 2018. 52 Centers participated in this study, 1054 cases were included in this study. 
In group 1, 975 cases were included, and 79 were included in group 2 as a redo surgery. Previous hepatic surgery was in 47 cases a wedge resection, in 20 
cases a segmentectomy, in 5 cases a left lateral sectionectomy, 2 cases a right posterior sectionectomy, one bisegmentectomy, 4 left hepatectomies, 2 right 
hepatectomies, and one liver transplant. Type of redo resection was: in 51 cases a wedge resection, in 18 cases a segmentectomy, in 3 cases a left lateral 
sectionectomy, 2 bi-segmentectomy, 4 left hepatectomy and 1 right hepatectomy. No difference was observed between the two groups regarding the operative 
data: type of resection (p=0.683), surgical time (224 vs 226min; p=0.736), blood loss (212 vs 198cc; p=0.442), morbidity (p=0.538), CCI (22,1 vs 21,9; p=0.735) , 
conversion rate (p=0.149) and length of stay (6.11 vs 5.61 days; p=.303). Redo surgery were performed in 19 of the 52 Centers involved in this study.

Conclusion
According to this results, repeat surgery with a minimally invasive approach is feasible and safe for HCC.

OS06-06 BReLLS, Belgian Prospective Registry on consecutive laparoscopic and 
open liver surgery: Results of the first 18 months enrollment

R. Troisi 1, M. D'hondt 2, O. Detry 3, T. Sablon 4, M. Biglari 5, J. Weerts 6, B. Van Den Bossche 7, 
M. Poortmans 7, C. De Meyere 8, T. Feryn 9, K. Vermeiren 10, D. Germanova 11, P. Honoré 3, 
C. Bertrand 12, A. Dili 12, A. Vanlander 13, V. Lucidi 11

1Ghent University Hospital Medical School - Ghent (Belgium), 2Groeninge Hospital Kortrijk - Kortrijk (Belgium), 
3CHU Lieges - Liège (Belgium), 4St Niklaas Zh - Sint-Niklaas (Belgium), 5Tielt Zh - Tielt (Belgium), 6Clinique St 
Joseph Lieges - Liège (Belgium), 7ASZ Aalst - Aalst (Belgium), 8AZ Groeninge - Kortrijk (Belgium), 9AZ St Jan 
Bruges - Brugge (Belgium), 10Imelda ZH - Bonheiden (Belgium), 11ULB Erasme Brussels - Anderlecht (Belgium), 
12UCL Mont Godinne - Mont Godinne (Belgium), 13UZ Ghent - Gent (Belgium)

Objectives
The BReLLS (Belgian Registry on Laparoscopic Liver Surgery) project is a prospective, non-compulsory, online registry of laparoscopic (LLS) and 
open (OLS) liver procedures, endorsed by the Belgian Section of Hepato-Biliary and Pancreatic Surgery in 2016. The primary aim is to monitor the 
evolution and spreading of LLS in Belgium. The secondary aim is to evaluate the morbidity, mortality and selection criteria for patients undergoing 
LLS vs. open procedures.

Methods
The BReLLS is accessible through a secured SSL server (www.brells.org). Participating centers prospectively record pre-operative, intra-operative 
and postoperative (90-day morbidity and follow-up) data of all consecutive LLS and OLS. Statistics are generated real-time and are available to each 
participating center. An audit is planned after the first 2-years of patients enrollment with early oncological follow-up.

Results
From February 2017 to October 2018, 12 centers have joined the BReLLS reporting data of 630 procedures (390 LLS and 240 OLS). Indication for LLS 
were colorectal metastases (46.4%), hepatocellular-carcinoma(17.2%), benign diseases (17%), other metastases (14.1%) and mixed various pathologies (5.3%). 
LLS encompassed major hepatectomies (16.5%), sectionectomies(14.1%), mono or bi-segmentectomies (20.3%) and sub-segmentectomies/wedges (49.1%). 
LLS were converted to OLS in 4.1% of cases. Overall morbidity was 9.7% for LLS and 29.7% for OLS (p=.0001). Major morbidity (Clavien-Dindo ≥ IIIb) 
occurred in 1.5% and 5.8% of LLS and OLS (p=.004). 90-days mortality following LLS was nihil vs 1.6% (n=4) for OLS (p=.027).

Conclusion
LLS are widely spreading in Belgium. In selected patients, LLS are safe, advantageous and reproducible in dedicated HPB centers. A low morbidity 
has been prospectively confirmed. An ongoing evaluation is focusing on the selection criteria for patients undergoing LLS eventually defining the limits 
of the minimally invasive approach for surgical HPB diseases respect to the conventional approach.
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OS06-07 Standardization of extrafascial Glissonian approach for laparoscopic 
anatomical hepatectomy based on the new concept of proper hepatic capsule

T. Ikeda, K. Kimura, K. Kudo, S. Okano
Department of Endoscopy and Endoscopic surgery. Fukuoka Medical and Dental College Hospital - Fukuoka (Japan)

Objectives
Anatomical hepatectomy with the Glissonian approach is widely accepted. However, the histomorphological structure of the 
hepatic connective tissue is not sufficiently understood by surgeons. This study aimed to clarify the hepatic connective tissue 
structure using modern tissue imaging.

Methods
In total, 5000 stained slices were loaded onto the computer as virtual slides and were reconstructed as 3D images and 
analyzed using image analysis software.

Results
When the liver capsule enters the liver at the hepatic hilum, it becomes a sheath which envelops the portal pedicle. The 
hepatocytes in a row that constitute the periportal limiting plate at the edge of the hepatic lobule are firmly supported by 
the framework of the reticular fiber. The hepatic lobule and the portal area are in contact via the periportal space of Mall. 
The framework of the limiting plate plays a role of a capsule of hepatic lobule (proper hepatic capsule) on the side in contact 
with the portal area. The binding site between the hepatic capsule and proper hepatic capsule (PPBS) is loose binding and is 
a layer is easy to apply to surgical procedures. In order to enter between the liver capsule and the proper hepatic capsule 
at the hepatic hilum, the liver capsule must be dissected to reach the surface of the proper hepatic capsule. Then, on the 
one hand, the portal pedicle is firmly gripped and pulled, on the other hand, the hepatic parenchyma covered by the proper 
hepatic capsule is pushed to expand between the portal pedicle and the liver parenchyma. At this time, the portal area (Glisson's 
sheath) branched from the sheath of the portal pedicle into the gap of the hepatic lobule breaks like a string. With this 
dissecting plane, dissecting layer can reach to the next branch of the portal pedicle without entering into the portal pedicle or 
liver parenchyma.

Conclusion
Understanding the connective tissue constituting the liver and conducting surgery turns the laparoscopic systematic 
hepatectomy into a standardized procedure.

OS06-08 The transition of minimally invasive liver resection from laparoscopic to 
robotic: a single center experience

C.C.W. Lin, G.T.J. Tsai
Koo Foundation Sun Yat-Sen Cancer Center - Taipei (Taiwan)

Objectives
To compare the results of laparoscopic and robotic liver resections in the same period at a single hospital.

Methods
All patients feasible for minimally invasive liver resection are proposed for laparoscopic and robotic approach. The indications 
and extent of resection is not different between groups. The laparoscopic and robotic liver resections are performed by the 
same team of surgeons in a single hospital. The operation and short-term results were collected prospectively and managed 
retrospectively.

Results
From Jan to Nov 2018, 46 patients underwent minimally invasive liver resection are included. There are 26 laparoscopic and 
20 robotic liver resections. The types of resection are not different between laparoscopic (22 minor and 4 major resections) 
and robotic (13 minor and 7 major resections). Tumor located in difficult lobes is more in robotic group (65% vs. 26.9%, 
p=0.0098) without difference in tumor size. The blood loss and hospital stay are comparable between groups.

Conclusion
Robotic liver resection was performed more frequently for tumors located in difficult lobes and major resections with 
comparable operative outcomes.



60

Oral Session 7
9:20-10:20　Friday, May 10th　Room 2

OS07-01 A matched study of Difficult Laparoscopic versus open liver resection using 
the Ban-Iwate difficulty scoring system

Y. Iwao, M. Papoulas, R. Vellaisamy, A. Dolcet, E. Kontis, N. Heaton, K. Menon
Department of Hepatobiliary and pancreatic Surgery, Institute of Liver Studies, King's College Hospital - London 
(United Kingdom)

Objectives
It is no doubt that Difficulty scoring system for laparoscopic liver resection (LLR) is a clinical compass for LLR development. 
Ban-Iwate criteria describing surgical difficulty preoperatively has been published from Japan but not tested in the western 
population. The aim of our study was use the criteria in a UK population from a single large center and compare difficult LLR 
versus open using a matched population.

Methods
Between 2015 and 2018, more than 120 LLRs performed in our department. To expand higher difficulty LLR further, we 
compared our short-term outcomes in higher difficulty LLR in comparison with similar matched open liver resection (OLR) in 
the same period. According to Ban-Iwate, 27 expert level LLRs and similarly 43 OLRs, were identified and a case-matched 
study was performed using SPSS (version 22).

Results
27 LLRs consisted of 16 right hepatectomies (RHs), three left hepatectomies (LHs), two anatomical resection, five non-
anatomical resections (NARs), and one ALPPS. In contrast, 43 OLRs - 33 RHs, nine LHs, one NAR matched from OLR. 
Because of the design of this study, there were no significant difference (NSD) between LLR and OLR, regarding as tumor 
location and size, proximity to major vessel, and liver function. But there were significant differences in terms of extent of 
resection as described above (P = 0.010), age (50 vs 63, respectively, P = 0.014), and ASA (1 vs 2, respectively, P = 0.023). 
There were NSD between LLR and OLR as regard to margin positive resection and morbidity, but ITU and hospital stay of 
LLR were significantly shorter than OLR (P = 0.006 and < 0.001, respectively).

Conclusion
Difficult LLRs have a significantly shorter ITU stay and overall length of stay, and NSD in terms of margin positivity or 
morbidity compared to OLRs using the Ban-Iwate criteria despite a likely selection bias. The criteria may have limitations 
when applied to our population compared to the Japanese cohort and perhaps could be modified for use in the western 
population.

OS07-02 Significance of anatomic resection for solitary hepatocellular carcinomas 
located on the liver surface in the era of laparoscopic liver resection

D. Hokuto, T. Nomi, T. Yoshikawa, Y. Matsuo, M. Sho
Department of surgery, Nara Medical University - Nara (Japan)

Objectives
We have reported that anatomic resection (AR) improved recurrence-free survival (RFS) compared with nonanatomic 
resection (NAR) in patients with superficial HCC (Surgery, 2018). After April 2016, we perform AR for superficial HCC mainly 
by laparoscopic liver resection (LLR). This study aimed to compare the outcomes of AR for superficial HCC performed by 
LLR with AR by open liver resection (OLR).

Methods
Superficial HCC was defined as HCC that extended to a depth of < 3 cm from the liver surface and measured < 5 cm in 
diameter. The surgical outcomes and prognoses of AR by LLR and OR were compared. In OLR, tumor bearing area was 
detected by dye injection using needle under guidance of ultrasonography. In LLR, tumor bearing area was detected by 
Glissonean approach or hepatic vein guided approach. ICG fluorescence technique was used in LLR as needed (Ann Surg 
Oncol, in press).

Results
From 2007 to 2017, there were 117 patients with superficial HCC. AR by LLR was performed in 13 patients, while 24 patients 
underwent AR by OLR. The blood loss of LLR was 215ml, while OLR was 520ml, (N.S.). The operation time of LLR was 317 
minutes, while OLR was 285 minutes, (N.S.). The morbidity beyond Clavien-Dindo IIIa was observed in 1 case (7.7%) in LLR, 
and none in OLR (N.S.). The hospital stay of LLR was significantly shorter than OLR (7 vs 9 days, P=0.027). The RFS of LLR 
and OLR was not significantly different (P=0.406). The RFS of AR by LLR was tended to be better than NAR by LLR for 
superficial HCC (2-year RFS: 66.7% vs. 58.7%, P=0.360).

Conclusion
AR for superficial HCC could be performed safely by LLR.
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OS07-03 Indication of liver surface laparoscopic liver resection (LLR) to severe LC 
patients

Z. Morise, Y. Kato, A. Sugioka, I. Uyama, Y. Asano, A. Horiguchi
Fujita Health University School of Medicine - Toyoake (Japan)

Objectives
Resected liver volume in each hepatoma patient is planned on tumor condition. However, HCC patients sometimes develop 
postoperative liver failure due to poor functional reserve. ICGR15 is an excellent tool for predicting how much liver volume 
could be resected in each patient. On the other, minimum non-tumorous liver parenchyma is resected in liver surface 
tumorectomy. In the cases, most important is, not "how much liver volume could be resected", but "whether the patient could 
tolerate the surgical stress". LLR minimizes the surgery-induced injury caused by disruption of collateral blood/lymphatic 
flow with laparotomy/mobilization and leads to decreasing ascites and liver failure. Different indication criteria of liver 
surface LLR may be needed.

Methods
We performed 164 LLR. There were 20 patients with more than 30% ICGR15. The 20 patients were 7, 11, and 2 of CP-
A, B, and C and 2, 12, and 5 patients of Liver damage-A, B, and C. Liver surface small LLR, non-touching any surrounding 
structures (with minimum dissection of the attachments/adhesion and without Pringle's maneuver), is applied for CP-B/C (up 
to score of 10), only when the patients could have been doing light labor before surgery.

Results
The perioperative outcomes of 13 CP-B/C patients were comparable to those of mild-moderate CLD patients. Out of 17 
patients with ICGR15>30% and follow-up period>24 months, 7 patients (D) died of HCC or liver failure within 24 months. 
When D patients were compared to 10 patients who survived (A), there is significant difference in CP score, but not in 
MELD, ALBI, ICGR15 and LD. All D patients, but only 3 out of 10 A patients, had esophageal varices. 5 out of 7 D patients 
have below 60,000 plt counts.

Conclusion
ICGR15 above 30% is not well-correlated with actual liver function and may not be suitable selection criteria of surface LLR. 
CP score is the promising indicator which correlates well to patient's performance status and prognosis. Portal hypertension 
may be also the prognostic factor.

OS07-04 Evolution and standardization of procedures in laparoscopic 
hemihepatectomy using a newly-designed Goldfinger retractor

Y. Soejima, T. Yoshizumi, T. Ikegami, N. Harada, S. Itoh, K. Takeishi, Y. Mano, S. Yoshiya, 
T. Kurihara, M. Mori
Department of Surgery and Science, Kyushu University - Fukuoka (Japan)

Objectives
Laparoscopic hepatectomy has evolved rapidly and become explosively popular in Japan. However, technical standardization 
of major hepatectomy including right or left hemi-hepatectomy is far from complete in most centers, probably due 
to technical difficulty. In this study, we retrospectively review our experience and present technical tips and tricks in 
laparoscopic hemi-hepatectomy.

Methods
Twelve patients who underwent laparoscopic left (LLH, n=5) and right (LRH, n=7) hemi-hepatectomy were included. Patients 
were placed either in the left semi-lateral (n=5) or semi-prone (n=2) position for LRH and left hemi-lateral (n=2) or supine (n=3) 
for LLH. Hilar dissection was done by extra-Glissonian approach (n=4) or individual division (n=8). Parenchymal transection 
was done using bi-polar scissors (n=2) or CUSA (n=10), in addition to a water-dripping ball electrode (n=7) or Biclamp (n=10), 
under the Pringle maneuver. A newly-designed articulated goldfinger retractor was used to dissect the retrohepatic IVC for 
hanging maneuver. Division and closure of the Glissonian pedicle including the bile duct was performed using a stapler (n=11) 
or direct continuous sutures (n=1).

Results
The mean operative time of LLH (n=5) and LRH (n=6) were 339±80 and 424±60min, respectively. Blood loss were 137±
118 and 390±368ml, respectively, for which no transfusion was given. There was one conversion to open due to bile leakage 
of the bile duct stamp. The mean hospital stays were 9.6±3.5 and 15.3±8.2 days, respectively (p=NS). There was only one 
Grade 3 complication (biloma) developed in the LRH.

Conclusion
Laparoscopic hemi-hepatectomy in our institution have been evolved and standardized. The newly-developed Golfinger 
retractor is a valuable tool to safely perform hemi-hepatectomy. Further technical modifications such as liberal use of 
hanging maneuvers as in open hepatectomy are warranted to further facilitate the procedure.
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OS07-05 Limited opportunity and continuing LLR program in our institute

H. Urakami, K. Omoto, S. Seki, T. Oishi, Y. Isobe, T. Shimada
National Hospital Organization Tokyo Medical Center - Tokyo (Japan)

Objectives
LLR was fully covered by national health insurance in 2016 in Japan, however, opportunity to perform LLR is still limited at 
general hospital unlike university hospitals or cancer centers.

Methods
We retrospectively reviewed the profiles of liver resection including open and laparoscopic surgery after first induction of 
LLR in our institute since 2011 to 2018.

Results
The number of hepatectomy (open and laparoscopy, respectively) was 22 (14, 8) in 2011, 43 (36, 7) in 2012, 30 (22, 8) in 2013, 
27 (17, 10) in 2014, 19 (12, 7) in 2015, 18 (15, 3) in 2016, 22 (18, 4) in 2017 and 15 (11, 4) in 2018. Lap-assisted liver resection 
underwent by 2013, however, we shrunk the indication of LLR since we lost one case 41 days after lap-assisted right liver 
lobectomy due to multiple organ dysfunction who was simultaneous multiple liver metastases of rectal cancer underwent 
Lap-low anterior resection or the rectum follow by systemic chemotherapy for one year. Moreover, a cluster of deaths 
after major LLR was reported in 2014. We continued LLR only with partial resections and lateral sectionectomy. Our LLR 
program which was fully covered by national health insurance was finally inducted from April in 2018 since our institute 
could finally fulfill the institutional criteria at the end of 2017 which was defined by Japanese law. We successfully did pure 
laparoscopic posterior sectionectomy combined with resection of dorsal part of anterior section referred to VINCENT® 
simulation software. The difficulty score was 11 and blood loss was 200ml. Although operative time was 638 minutes, he was 
uneventfully discharged from our institute 7 days after surgery.

Conclusion
Our team is consisted of an “only one” HBP surgeon, an emergency surgeon and trainees. Moreover, the chance to do LLR is 
still quite limited. We try to maintain the motivation and accumulate the skills and tips in not only surgery itself but also in 
laparoscopic surgery instrument settings by joining the workshop for HBP surgeons and operation nurses.

OS07-06 Evaluation of laparoscopic liver resection for hepatocellular carcinoma in 
cirrhosis in our hospital

Y. Ohmura, Y. Takada, Y. Katsura, T. Sakamoto, S. Nakahira, K. Kawai, K. Murakami, A. Naito, 
Y. Kagawa, T. Masuzawa, A. Takeno, K. Murata
Department of Surgery, Kansai Rosai Hospital - Hyogo (Japan)

Objectives
Laparoscopic liver resection has been reported as a safe, minimally invasive, and effective approach to the treatment of 
hepatocellular carcinoma (HCC). However, few studies have been reported the survival outcome after laparoscopic livre 
resection for HCC in cirrhosis. In this study, we evaluated operation outcome, disease-free survival (DFS) and overall survival 
(OS).

Methods
Between June 2010 and September 2018, 311 HCC patients underwent laparoscopic liver resection. Of the 311 patients, 70 
patients with liver cirrhosis underwent laparoscopic partial liver resection (LLR). 21 patients who received open partial liver 
resection (OLR) were included for comparison.

Results
No significant differences were noted between the LLR and the OLR groups with respect to patient age (71.6 vs 69.0), gender 
(M/F 39/31 vs 15/6), Child-Pugh classification (A/B 54/16 vs 17/4). The intraoperative blood loss was lower (110.4 vs 750.5, 
p=0.0115), and the operation time was longer (255.4 vs 191.8, p=0.0103) in the LLR group than the OLR group. Postoperative 
bleeding, postoperative bile leakage and postoperative hospital stay were not significantly different. 1 year DFS rate was 
58.6% and 61.9%, 3 year DFS rate was 18.6% and 14.3%, 1 year OS rate was 80.0% and 81.0%, 3 year OS rate 51.4% and 52.4%, 
50% DFS period was 475 days and 413 days and 50% OS period was 1192 day and 1288 day, and no significantly differences 
were noted respectively.

Conclusion
Laparoscopic partial hepatectomy was feasible and safe in selected patients with liver cirrhosis and similar outcome in terms 
of DFS and OS.



63

OS07-07 Usefulness of three-dimensional order-made liver models for laparoscopic 
liver surgery; from operation training to intra-operative navigation

T. Ishii, K. Fukumitsu, S. Ogiso, S. Seo, K. Taura, T. Kaido, S. Uemoto
Kyoto University, Department of Surgery - Kyoto (Japan)

Objectives
Liver is a solid organ which have a complex conformation. Furthermore, laparoscopic views are limited. These conditions 
make it difficult to perform hepatic surgery safety for beginners, and to achieve intra-operative navigation systems in hepatic 
surgery. We try to utilize three-dimensional (3D) order-made liver models based on pre-operative CT images as support 
systems for laparoscopic liver surgery, from operation training to intra-operative navigation in hepatobiliary surgery.

Methods
Each information on hepatic artery, portal vein, hepatic vein, liver parenchyma, and tumors is extracted from CT images 
using a liver analysis software. Laser lithography produces 3D liver parts from these CAD data, and silicon mold cast is 
created from the master models. 3D models of an each liver part are molded by various resin using different colors for each 
part, and then these models are combined together, resulting in a real-size order-made liver model. These 3D models can be 
sterilized and brought into an actual operation field.

Results
Various resin is used depending on the intended use. The 3D liver models for operation training are made by self-repairing 
resin. The special resin can adhere each other at the molecular level even after resection. This characteristics make it 
possible to reuse the training models repeatedly for hepatic resection training. On the otherhand, the 3D liver models for 
intra-operative navigation are generated using transparent polyurethane resin, resulting in transparent liver parenchyma 
and colored hepatic vessels. Our clinical trial is being performed to demonstrate the usefulness of 3D liver model for intra-
operative navigation. Currently 15 cases of liver model were created and actually used for 10 open laparotomy cases and one 
laparoscopy case.

Conclusion
Although some problems, including their production costs and time, should be resolved, the 3D model could be useful in 
laparoscopic liver surgery both for operation training and intra-operative navigation.

OS07-08 Advantages of Laparoscopic Radiofrequency Ablation over Percutaneous 
Radiofrequency Ablation in Hepatocellular Carcinoma

SH Kim, KS Chun, IS Song
Chungnam National University Hospital - Daejeon (Republic of Korea)

Objectives
Laparoscopic radiofrequency ablation (LRFA) is used to treat hepatocellular carcinomas (HCCs) that are relatively 
inaccessible otherwise, and is more accurate than percutaneous RFA (PRFA). However, only a few studies have compared 
survival outcomes between LRFA and PRFA in patients with HCC. This study aimed to compare the efficacy of LRFA and 
PRFA for HCC treatment.

Methods
Patients who underwent PRFA or LRFA as an initial treatment modality between April 2005 and April 2016 were enrolled 
in the study. The overall and recurrence-free survival rates were examined for each patient. Additionally, propensity score 
matching was performed for the 2 groups.

Results
The baseline characteristics of patients in the PRFA and LRFA groups showed several minor differences. Multivariate 
analysis showed that the RFA method was not a critical determinant of recurrence-free or overall survival (p=0.069 and 
p=0.406). Among patients who underwent RFA as the initial treatment modality, there was no significant effect of the 
RFA method on survival. After propensity-score matching, univariate analysis showed a significant difference in overall 
survival between PRFA and LRFA (p=0.031). Multivariate analysis showed that LRFA could be one of the strongest factors 
contributed to improve overall survival in HCC patients (hazard ratio: 0.108, p=0.040). Furthermore, our data were shown that 
LRFA limited multiple intrahepatic recurrences and prevented marginal recurrence.

Conclusion
LRFA appears to be superior to PRFA, and can help reduce mortality in HCC patients.
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OS08-01 Intrahepatic cholangiocarcinoma as the new field of implementation of 
laparoscopic liver resection programs. A comparative propensity score 
based analysis of open and laparoscopic liver resections

F. Ratti 1, A. Rawashdeh 2, F. Cipriani 1, J. Primrose 2, G. Fiorentini 1, M. Abu Hilal 2, L. Aldrighetti 1

1Hepatobiliary Surgery Division, San Raffaele Hospital - Milano (Italy), 2Department of Hepatobiliary and Pancreatic 
Surgery, University Hospital Southampton - Southampton (United Kingdom)

Objectives
Initial restraint to adoption of laparoscopic approach in the treatment of Intrahepatic cholangiocarcinoma has been recently 
overcome. This is thanks to the great development in surgical techniques, technology and many studies demonstrating the 
oncological efficiency of the laparoscopic approach. Aim of the present study is to analyze and compare the outcomes of 
laparoscopic and open liver resections for ICC in the modern era of minimally invasive liver surgery.

Methods
Patients undergoing laparoscopic and open liver resections for ICC in two European tertiary referral centers were included. 
Finally, 104 patients from the open group and 104 patients from the laparoscopic group were compared after propensity 
scores matching according to seven covariates representative of patients and disease characteristics. Indications to surgery, 
short- and long- terms outcomes were analyzed and compared.

Results
Operative time, median number of retrieved nodes, rate of negative resection margins, and depth of surgical margins were 
comparable between the two groups.. Blood loss was lower in the MILS (150 ± 100 mL, mean ± SD) compared with the 
Open group (350 ± 250 mL, p=0.030). Postoperative complications occurred in 14.4% of patients in the MILS and in the 24% 
of patients in the Open group (p=0.02). There was no significant differences in long term outcomes between the two groups.

Conclusion
Our results confirm feasibility, safety and oncological efficiency of the laparoscopic approach in the management of ICC. 
However, this surgery is often complex and should be only considered in centers with large experience in laparoscopic liver 
surgery.

OS08-02 5- and 10-Year Survival Outcomes for Laparoscopic Liver Resection in 
Patients with Hepatocellular Carcinoma and Metastatic Colorectal Cancer

G. Wilson, I. Sucandy, F. Swaid, A. Tsung, D. Geller
University of Pittsburgh Medical Center - Pittsburgh (United States of America)

Objectives
Laparoscopic liver resection (LLR) is increasing for hepatocellular carcinoma (HCC) and colorectal cancer liver metastases 
(CRLM). However, there is limited data on long-term outcomes, especially 10-year overall (OS) and disease-free (DFS) 
survival rates. The aim of this study is to review our long-term oncologic outcomes after LLR for HCC and CRLM.

Methods
This is a single-center, retrospective review of a prospectively maintained database of all patients undergoing LLR for HCC 
or CRLM from 2002 through 2016. Kaplan-Meier survival analysis was performed to evaluate OS and DFS.

Results
264 patients underwent LLR for either HCC (n=129, 49%) or CRLM (n=135, 51%). Median patient age was 66 yrs (IQR = 57 - 
74) with a BMI of 27.2 (IQR= 24.4 - 31.6). 65% (n=172) of patients were male. 36% (n=95) of the patients were cirrhotic. The 
median number of tumors resected was 1 (IQR = 1 - 2) with mean size of 3.2 cm. A pure laparoscopic approach was used 
in 52% of cases, robotic in 9%, and laparoscopic-assisted/hybrid techniques in 39%.Rate of unplanned conversion to open 
procedure was 3.8% (n=10). 30-day mortality rate was 0.7% (n=2). The median follow-up was 3.4 years (IQR = 1.8 - 5.8). 
Median overall survival for the entire cohort was 5.3 years (95% CI 4.4 - 6.2). OS and DFS for each cohort are depicted in 
Figure 1. Estimated 5- and 10-year OS was 47% and 21% for HCC, and 56% and 32% for CRLM. HCC recurred in 56% (n=72) 
of patients with most recurrences in the liver (81%). Colorectal cancer recurred in 56% (n=75) of patients involving the liver 
(31%), lung (33%), peritoneal carcinomatosis (15%), local (6.3%), or other (14.4%). Estimated 5- and 10-year DFS was 24% and 
7% for HCC, and 24% and 12% for CRLM.

Conclusion
LLR for HCC or CRLM gives excellent long-term survival. This study shows that 10-year OS is achieved in 32% of cases for 
CRLM and 21% for HCC.
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OS08-03 Open or laparoscopic previous hepatectomy dose not influence difficulty of 
subsequent laparoscopic hepatectomy

T. Terai, S. Ko, A. Nishioka, M. Nakatani, I. Yamato, T. Mukougawa, H. Ishikawa, A. Watanabe
Department of Surgery, Nara Prefectural General Medical Center - Nara (Japan)

Objectives
Technical progress in laparoscopic hepatectomy (LH) enabled us to indicate LH for patients with history of previous 
hepatectomy. However, it is not clear whether the method of previous hepatectomy, open or laparoscopic, influence the 
difficulty of subsequent repeat hepatectomy or not.

Methods
Of 138 patients with pure laparoscopic hepatectomy from 2010 to 2017 in our hospital, 21 patients underwent repeat 
hepatectomy after previous hepatectomy. Previous hepatectomy was open in 9 (Open-group) and laparoscopic in 12 patients 
(Lap-group). Surgical data of subsequent laparoscopic hepatectomy was compared between two groups.

Results
There were no differences in demographic data including the extent of hepatectomy of previous and subsequent surgeries 
between the two groups. Operative time was 258min (149-414) and (139-397) in Open and Lap groups, respectively. Median 
blood loss was 40ml (0-250) and 0ml (0-245). Median postoperative hospital stay was 8 days (4-18) and 8days (5-11). These 
data showed no significant differences between the two groups. The only postoperative complication was surgical site 
infection (Clavien-Dindo Ⅱ) in a patient of Open group.

Conclusion
Repeat hepatectomy was performed safely both in patients with open and laparoscopic hepatectomy. Open or laparoscopic in 
previous hepatectomy dose not influence the difficulty of subsequent laparoscopic hepatectomy.

OS08-04 Difficulty of laparoscopic liver resection: validation of the “French Score” 
on a national registry of 3902 patients

C. Goumard 1, C. Hobeika 1, U. Marchese 2, W.G. Afc 1, E. Vibert 3, B. Gayet 4, D. Fuks 4, O. Scatton 1

1Pitié Salpêtrière Hospital - Paris (France), 2Institut Paoli Calmettes - Marseille (France), 3Centre hépatobiliaire - 
Paul Brousse Hospital - Villejuif (France), 4Institut Mutualiste Montsouris - Paris (France)

Objectives
A simple classification to predict the difficulty of laparoscopic liver resection (LLR) has recently been proposed. Our aim was 
to validate this classification on a large national cohort of LLR and evaluate its stratification of postoperative outcome.

Methods
This retrospective multicenter cohort study included patients who underwent LLR between January 2000-November 
2017. Patients were divided into 3 difficulty groups according to the extent and location of LLR as previously defined 
(Group I: wedge, left lateral section; Group II, anterolateral segmentectomy, left hepatectomy; Group III, posterosuperior 
segmentectomy, right posterior sectionectomy, right, central, and extended left/right hepatectomy). The external validity 
on perioperative outcome prediction was tested using adjusted comparative tests. The impact of cirrhosis was specifically 
evaluated.

Results
3902 LLR were included, with 1950 (50.0%) in Group I, 807 (20.7%) in Group II, and 1145 (29.3%) in Group III. Severe morbidity, 
mortality, biliary fistula, conversion, or intraoperative blood losses were associated with a stepwise increase in grades from 
I to III with significant differences between the 3 groups. Patients with cirrhosis had more major complications within each 
grade (Grade I: 7%vs.4.2%,p=0.03; Grade II: 11.3%vs.6.3%,p=0.03; Grade III :19.7%vs.11.3%,p=0.006). Multivariate analysis 
identified French Score (HR=1.74, p=0.001), F4 cirrhosis (HR=1,6, p=0.02), ASA score ≥3 (HR=1.67,p=0.013), per-operative 
transfusion (HR=5.06,p=0.001) and LLR for malignancy (HR=2.34,p=0.002) as independent predictive factors for severe 
morbidity.

Conclusion
The French Difficulty Score is associated with an excellent discrimination regarding perioperative morbidity, mortality and 
conversion. This validation on a large cohort allows confirming it as a simple and useful tool for preoperative planning and 
risk stratification. Cirrhotic patients may deserve specific attention considering a higher risk of major complication within 
each grade.
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OS08-05 Surgical outcomes of minimally invasive repeat liver resection for 
recurrent primary and metastatic liver cancers

T. Noda 1, H. Eguchi 1, T. Hanaki 1, Y. Iwagami 1, H. Akita 1, T. Asaoka 1, K. Gotoh 1, S. Kobayashi 1, 
K. Umeshita 1, M. Mori 2, Y. Doki 1

1Osaka University - Suita (Japan), 2Kushu University - Fukuoka (Japan)

Objectives
The efficacy of a minimally invasive surgical approach for recurrent liver cancer is not yet confirmed. The purpose of this 
study is to examine the efficacy of minimally invasive repeat liver resection (MISRLR) compared with open repeat liver 
resection (ORLR) for primary and metastatic liver cancer. Here, we retrospectively analyzed the clinicopathological features 
and short-term surgical outcomes of patients undergoing MISRLR and ORLR.

Methods
From 2005 to 2018, 144 patients underwent repeat hepatectomy in Osaka University Hospital. Of these patients, 103 patients 
receiving macroscopically curative resection and only hepatectomy, without other additional operations, were selected. The 
indications for minimally invasive liver resection were determined as there could be no macroscopic vascular invasion, and 
the tumor could not be located close to the hepatic vein or to major branch vessels. Forty patients underwent MISRLR and 
63 patients underwent ORLR. We compared the clinicopathological and surgical parameters in two groups.

Results
Seventy six patients had HCC and 24 had metastatic liver tumors from colorectal cancer. There were no statistically 
significant differences in patients’ gender, age, body mass index, Child-Pugh classification, tumor size, tumor number and 
tumor location in the two groups. The operative time was similar. However, blood loss was significantly decreased in the 
MISRLR group compared to the ORLR group (155 ml vs. 460 ml, P<0.0001). The length of the postoperative hospital stay 
was significantly shorter in the MISRLR group (14.6 days vs. 18.4 days, P=0.0134). The conversion of surgical procedure was 
observed in 4 cases of MISRLR group. The morbidity was significantly lower in MISRLR group (3% vs 17%).

Conclusion
We demonstrate that MISRLR for primary and metastatic liver cancer reduces blood loss and postoperative complications 
compared with ORLR. MISRLR might be a feasible and effective procedure for the selected patients.

OS08-06 Is laparoscopic liver resection for Hepatocellular carcinoma safe for obese 
patients?

Y.I. Yoon, K.H. Kim, H.D. Cho
Asan Medical Center - Korea (Republic of Korea)

Objectives
Obesity is generally reported to increase the risk of surgical complications. The long-term and perioperative outcomes of 
LLR in obese patients with Hepatocellular carcinoma (HCC) have not been adequately assessed. The purpose of this study 
were to analyze the outcomes of obese patients undergoing LLR for HCC and to compare these to the outcomes of obese 
patients undergoing open liver resection (OLR).

Methods
We reviewed medical records of patients with HCC who underwent liver resection between July 2007 and April 2016 at our 
center. In total, 2335 patients were included in this study and divided into LLR (n=264) and OLR (n=2071) groups. LLR was 
performed in 100 obese patients and 164 non-obese patients, while OLR was performed in 807 obese patients. For group 
comparisons, 1:2 PSM was used with covariates of baseline characteristics, including tumor characteristics.

Results
After PSM, there were 69 and 138 patients in the LLR and OLR groups; The both group included 46 (66.7%) and 94 (68.1%) 
patients with liver cirrhosis, and 48 (69.6%) and 97 (70.3%) patients underwent anatomical resection, respectively. For 
perioperative outcomes, the LLR obese group had significantly shorter postoperative hospital stays (mean 8.64 days in LLR 
vs 14.18 days in OLR, p < 0.001) than the OLR obese group. Moreover, there were no significant differences in morbidity 
between the LLR obese group and the OLR obese group (13.04% in LLR vs 14.49% in OLR p=0.773). There was no significant 
difference between the two groups in overall survival hazard ratio [HR], 0.608; 95% confidence interval [CI], 0.244-1.519; 
P=0.287) or recurrence-free survival rates (HR, 1.122; 95% CI, 0.655-1.919; P=0.675).

Conclusion
Our experience suggests that obesity should not be seen as a contraindication for LLR, which is a safe and feasible option for 
obese patients.
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OS08-07 Laparoscopic hepatectomy with ICG fluorescence imaging

Y. Matsuo, T. Nomi, D. Hokuto, T. Yoshikawa, M. Sho
Nara Medical University, Department of Surgery - Kashihara (Japan)

Objectives
Because of the absence of tactile sensation or difficulty of intraoperative ultrasounds, disorientation easily occurs in the 
laparoscopic hepatectomy (LH) compared with the open hepatectomy. Indocyanine green (ICG) fluorescence has been used in 
hepatectomy for detecting the tumor and identifying the border of the segments. Then we have utilized ICG fluorescence in 
LH. The aim of this study was to show the operative procedure for the tumor detection and the border identification and to 
evaluate the perioperative outcomes in LH with ICG fluorescence.

Methods
From April 2016, we use the ICG navigation system　in our institution. i) Tumor detection; ICG was administered 
intravenously within the 2 days prior to surgery. Intraoperatively, tumors were recognized as fluorescence images of liver 
surfaces. ii) Border identification; the target Glissonian pedicle was clamped, then, ICG was injected intravenously. The area 
stained by ICG fluorescence could be easily identified.

Results
133 patients underwent LH and 36 patients with ICG fluorescence. i) The tumor was identified with ICG fluorescence in 
36 cases (36/42, 85.7%). It was effective for the segment of S7/8, liver cirrhosis and repeat hepatectomy.It was difficult to 
recognize deep tumors (Distance from liver surface; identifiable group 2.4mm vs. non-identifiable group 13.7mm, P<0.001). ii) 
66 patients underwent anatomical LH and 18 patients with ICG fluorescence. Remnant liver was recognized as fluorescence 
images. We could identify the boundary in liver surface and deep parenchyma. It was effective for the patients with liver 
cirrhosis and repeat heaptectomy. There were no significant differences between two groups in operative time, intraoperative 
blood loss and hospital stay. Bile leak tends to decrease in ICG group (ICG group 0.0% vs. non-ICG group 6.3%, P=0.277).

Conclusion
ICG fluorescence for LH is usable for detection of the tumor and identification of the border of the segments.

OS08-08 Standardization of surgical technique in laparoscopic left hemihepatectomy

S. Yamada, M. Shimada, Y. Morine, S. Imura, T. Ikemoto, S. Iwahashi, Y. Saito
Tokushima University - Tokushima (Japan)

Objectives
Because expertise in laparoscopic hepatectomy (Lap-Hx) is more difficult to acquire than that in other laparoscopic 
procedures, it is important to standardize the technique for performing Lap-Hx and establish an effective training method for 
young surgeons. We standardized a technique of Lap-Hx, focusing especially on laparoscopic left hemihepatectomy (Lap-LL), 
and developed a new stepwise training method for young surgeons.

Methods
[Standardization] 1) Mobilization: The left lobe is mobilized and the hepatoduodenal ligament encircled for Pringle method. 
2) Encircle of left main Glisson: After division of the Arantius ligament, a space between the left Glisson and the liver 
parenchyma made by retracting the caudal stump of the ligament is used to encircle the left Glisson. 3) Parenchymal 
dissection: Under Pringle method, we use LCS for surface area and CUSA for deep area. 4) Dividing left Glisson and hepatic 
vein: We use the stapler with suitable cartridge for tissue thickness. [Stepwise training] 1) Basic laparoscopic techniques using 
a dry box and checking by mentors. 2) Detailed preoperative three-dimensional simulation. 3) Self-assessment of surgical 
technique and understanding of anatomy using a check sheet, and receiving feedback from both mentors. Recently, we have 
introduced surgical training using fresh cadaver in our clinical anatomy lab, it is very useful for pre-clinical step.

Results
Twenty-three Lap-LL were performed and were divided into two groups: young non-board-certified surgeons (n = 9) and 
senior board-certified surgeons (n = 14). The blood loss and operative time were similar in the young surgeon (194 g and 336 
min) and senior surgeon groups (208 g and 322 min).

Conclusion
Lap-LL may become a safe and feasible procedure even for young surgeons by technical standardization and stepwise 
training.
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OS09-01 Obesity is not associated with worse postoperative outcomes following 
laparoscopic liver resection

M. Papoulas, K. Reed, E. Kontis, R. Vellaisamy, A. Dolcet, M. Sodergren, N. Heaton, K. Menon
King's College Hospital - London (United Kingdom)

Objectives
Despite the increased prevalence of obesity, the impact of body weight in the outcomes of laparoscopic liver resection (LLR) 
remains poorly evaluated. Our aim was to investigate the short-term outcomes of obese patients undergoing laparoscopic 
liver resection.

Methods
All patients undergoing LLR from February 2015 to October 2018 were retrospectively reviewed. Patients were divided 
according to their body mass index (BMI) in obese (≥30.0 kg/m2) and non-obese. These groups were compared in terms 
of demographic data, intra-operative factors, and post-operative outcomes using Clavien-Dindo Classification. Logistic 
regression was used to determine odds ratios with 95% confidence intervals and evaluate BMI as an independent risk factor 
for morbidity.

Results
Among 123 patients, 38 patients were obese (mean 34.9, range 30.04- 54.8) and 85 non-obese. Obese patients had higher 
rates of hypertension, diabetes, chronic kidney disease, ischemic heart disease and COPD but that did not reach statistical 
significance. The rate of overall complications (25% vs 17.3%) and major complications (2.6% vs 3.8%) was similar between the 
2 groups (p=0.27). There was a trend towards higher conversion rate among the obese patients (13.2% vs 5.9%, p=0.145). No 
difference was noted in the resection margins (p=0.34). Postoperative mortality was zero in both groups.

Conclusion
Obesity is not associated with worse short term outcomes among patients undergoing laparoscopic liver resection. Obesity 
should therefore not be considered a contraindication for LLR.

OS09-02 Laparoscopic segmentectomy

T. Nomi, D. Hokuto, T. Yoshikawa, Y. Matuso, M. Sho
Department of Surgery, Nara Medical University - Nara (Japan)

Objectives
With the current development of laparoscopic liver resection surgeries, the indications have expanded from minor to more 
complicated procedures such as laparoscopic segmentectomy (resection of 1 Couinaud segment) (LSG). However, LSG has 
been technically demanding and there have been very few reports on LSG so far. The aim of this study was to show the 
details of technical pitfalls and tips and evaluate the perioperative outcomes in laparoscopic and open segmentectomy (OSG).

Methods
The targeted Glissonian pedicle was isolated by extrahepatic Glissonian approach based on Laennec’s capsule. Intrahepatic 
Glissonian approach with dissecting liver parenchyma around the Glissonian pedicle was applied in case of bleeding. 
Parenchymal transection from cranial side with exposure of the root of hepatic veins might be useful in segmentectomy 7, 
8, and 4b. After clamping the Glissonian pedicle, 1.5mg of ICG was injected intravenously using the negative counterstaining 
method. Parenchymal transection was performed along the interface between the ICG-positive and -negative areas. These 
methods might prevent disorientation during parenchymal transection. Bleeding control was essentially important especially 
for exposure of hepatic veins. In addition to pneumoperitoneum pressure and less infusion, hemostatic agent such as 
Surgicel® or suture technique were useful for venous bleeding.

Results
Since April 2016, 35 laparoscopic segmentectomies were performed. Intraoperative blood loss was significantly smaller in 
LSG group than in OSG group (140 vs. 510 ml, P=0.038). Major complication was notably less in LSG group compared to OSG 
group (5.7 vs. 14.9%, P=0.045). Postoperative hospital stay was same between the two groups (7 vs. 7 days, N.S).

Conclusion
Laparoscopic segmentectomy was feasible and safe with appropriate technical tips in selected patients.
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OS09-03 Laparoscopic major liver resection with reduced ports in young surgeons

J.W. Huang 1, P.H. Wu 1, L.A. Chen 2, W.L. Su 3, S.N. Wang 1, K.K. Kuo 1, K.T. Lee 1

1Division of General and Digestive Surgery, Department of Surgery, Kaohsiung Medical University Hospital - 
Kaohsiung (Taiwan), 2Department of Surgery, Ministry of Health and Welfare Pingtung Hospital - Pingtung (Taiwan), 
3Department of Surgery, Kaohsiung Municipal Ta-Tung Hospital - Kaohsiung (Taiwan)

Objectives
Laparoscopic liver resection has evolved in the past several years under the great improvement of anatomic knowledge, 
surgical tools and advanced skills. Even more complicated laparoscopic major anatomic resections, such as right anterior, 
right posterior sectionectomy and right hemihepatectomy have beenreported recently. Reduced-ports concept has been 
discussed to make minimal invasive surgery better. Here we share our experiences in how to create a better operative field 
in only 3 ports for laparoscopic major liver resection.

Methods
From October 2014 to June 2018, total 67 patients received laparoscopic liver resection. We were used to using three ports 
due to a shortage of staffing in 30 major cases and only four ports in other 3 cases. We used tractable structure such as round 
ligament and gallbladder when doing hilar pedicle approaching. Straight needle holding was also a good tool for counter-
traction in any direction to create a better operative field with limited assistance. Intracorporeal Pringle maneuver by Huang’
s loop also makes the surgery more comfortable by inflow control.

Results
Most of our patients receiving liver resection were hepatocellular carcinoma (57%), followed by metastases from colon (18%) 
and breast (6%). Right, left, right anterior, right posterior, extended left, and central hepatectomies were performed in our 30 
cases. Specimen weight is 498.96 ± 399.70 g, specimen size 15.45 ± 4.03 cm, tumor size 5.67 ± 3.98 cm, operation time 363.03 
± 98.49 minutes, blood loss 609.24 ± 606.30 ml, post operative length of stay 10.18 ± 8.71 days, and overall length of stay 
12.18 ± 8.90 days.

Conclusion
Reduced-port laparoscopic surgery is possible and amazing in our series. It improved cosmetic outcome and surgical wound 
pain. Patients can go back to work and normal life as soon as possible if they receive this kind of minimally invasive surgery. 
We hope it will help the young staff have an alternative surgical choice in the world of laparoscopic anatomic hepatectomy.

OS09-04 Combinatorial information could predict the difficulty of the repeated 
laparoscopic liver resection

M. Nakajima 1, Y. Tokumitsu 1, Y. Shindo 1, H. Matsui 1, S. Matsukuma 1, S. Kanekiyo 1, S. Tomochika 1, 
S. Yoshida 1, M. Iida 1, N. Suzuki 1, S. Takeda 1, S. Yoshino 2, S. Hazama 3, T. Ueno 4, H. Nagano 1

1Department of Gastroenterological, Breast and Endocrine Surgery, Yamaguchi University Graduate School of Medicine - Ube 
(Japan), 2Oncology Center, Yamaguchi University Hospital - Ube (Japan), 3Department of Translational Research and Developmental 
Therapeutics against Cancer - Ube (Japan), 4Department of Digestive Surgery, Kawasaki Medical School - Kurashiki (Japan)

Objectives
Difficulty scoring system (DS) is useful classification system for defining the complexity of first laparoscopic liver resection (LLR). On 
the other hand, there has been no useful method to predict the difficulty of the repeated laparoscopic liver resection (R-LLR) yet.

Methods
We retrospectively reviewed 149 patients with liver tumor who underwent LLR in our institute form 2014 to 2018. Among them, 
there were 32 patients who underwent R-LLR and, for these patients, we analyzed the relationship between the surgical difficulty 
and various predicting factors below. As for surrogate markers of the surgical difficulty, we used four factors below, e.g. operation 
time, blood loss, coversion to hand assisted laparoscopic surgery or open surgery and the adverse event related to operation. As 
for the factors predicting the difficulty of R-LLR, we chose these five factors below, e.g. DS over than 4 points, distance between 
previous liver resection area and tumor, location of the tumor compared to previous liver resection area, capability of pringle 
maneuver and the presence or absence of liver cirrhosis.

Results
The median operation time of these patients was 376 mim, blood loss was 120 ml, conversion rate was 18% (6 cases), adverse event 
(more than clavien-dindo gradeⅢ) rate was 15% (5 cases) and there was no mortality. Among the five factors, only the difficulty 
score could predict the surgical difficulty of R-LLR with statistically significance. On the other hand, by combining these five factors 
above, we could predict the surgical difficulty more precisely than ever, even for the patients with low difficulty score.

Conclusion
Difficulty scoring system was useful method for predicting the difficulty of R-LLR. Moreover, it is difficult to completely predict the 
difficulty of R-LLR by only solitary factor, we propose novel difficulty prediction system for R-LLR by combining these five factors 
above.
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OS09-05 Experience of laparoscopic partial liver resection for potato liver 
-improvement of efficacy to insert first port-

Y. Kotera, M. Yamamoto, A. Omori, S. Ariizumi
Tokyo Women's Medical University - Tokyo (Japan)

Objectives
(Introduction) The patients with severe liver disfunction often had a complicated collateral veins around the liver and 
abdorminal cavity. Here in we report experience of laparoscopic partial liver resection for the patients with severe liver 
disfunction.

Methods
(Patient) The patient is a 71-year-old woman with potato liver. She suffered autoimmune liver disfunction 33 years ago. After 
she was given a diagnosis of potato liver, she was followed at department of internal medicine in our hospital. Amount of 
alpha fetoprotein was elevated, so she was referred to our department for further examinations and treatment.

Results
(Results of examination) CT scan showed iso-density tumor 35mm in diameter between segment 3 and stomach. Laboratory 
data showed severe liver disfunction. In brief, amount of Platelet was 52000 u, amount of Albumin was 3.6g/dl, amount 
of PT% was 76% and amount of ICGR15 was 47%. She was given a diagnosis of extrahepatic gross type hepatoma or 
gastrointestinal tumor. We decided perform tumor resection whether the tumor was HCC or GIST. But problem was she 
developed severe collateral veins in her abdorminal cavity. Before the operation, we checked 3D image of her collateral veins 
and decided the position of insert first port. (Operation procedures) We made 15mm small incision on left side of her navel 
first, then using contrast of light of operation room, make sure exact position of collateral vein, then insert other 2 ports to 
resect tumor. Liver parenchyma was dissented using LCS and stapler. (Postoperative course) No major complication was 
occurred. She discharged hospital 9 days after operation.

Conclusion
(Discussion) For laparoscopic liver resection, part of port position is important to perform good operation. But for the 
patients with severe collateral vein, Port position is limited. We need to improve efficacy to insert the ports. (Conclusion) We 
experienced laparoscopic partial hepatectomy for the patients with severe collateral vein in abdorminal cabity.

OS09-06 Can robotic beginners safely perform the major anatomical resection? : 
Multi-centers prospective study

J.H. Lee 1, D.H. Han 2, Y.R. Choi 3, J.H. Lee 4, S.H. Choi 5, G.H. Choi 6

1Asan medical center, Univ of Ulsan - Seoul (Republic of Korea), 2Yonsei University College of Medicine - Seoul 
(Republic of Korea), 3Seoul National University Bundang Hospital - Bundang (Republic of Korea), 4National Health 
Insurance service Ilsan Hospital - Goyang (Republic of Korea), 5CHA Bundang medical Center, CHA univ - Bundang 
(Republic of Korea), 6Yonsei University College of Medicine - Bundang (Republic of Korea)

Objectives
Robotic system had been widely accepted in various surgical field with the expectations of overcoming the limitation of laparoscopic 
surgery. However, robotic liver resection had not generalized, so far. Thus, this study aimed to evaluate the feasibility and safety of 
robotic major liver resection by multi-centers prospective study.

Methods
From July 2017 to December 2018, five surgeons who were novice in robotic liver resection but experienced a lot in open and/or 
laparoscopic liver resection in five tertiary hospitals performed 46 cases of robotic major anatomical liver resection. Perioperative 
patient’s clinical data and surgical data were prospectively collected. All operations were performed identical procedures for dissection 
and hemostasis and were totally robotic approach.

Results
22 cases of left hemihepatectomy with 1 of extended left, 14 of right hemihepatectomy, 2 of right anterior sectionectomy, 6 of right 
posterior sectionectomy, and one of central bisectionectomy were performed. The most common indications were hepatocellular 
carcinoma for 21 cases following intrahepatic stone 10, cholangiocellular carcinomas 7, liver metastases for 3 cases. Surgical resection 
margins were all negative. Total average operation time was 378.58 ± 124.31 (190~696) minutes and estimated blood loss was 276.67 
± 397.41 mL. Overall complications were developed in 16 cases (34.8%). In terms of severe (Clavien-Dindo classification, more than III) 
surgical complications, there were 3 cases of postoperative fluid collection treated with drainage and one case of bile leakage treated 
with percutaneous trans-hepatic biliary drainage. Only one case out of 46 cases was converted to the conventional open because of 
bleeding. Transfusion was done in 2 patients (4.3%) and Pringle maneuver was applied in 16 (34.8%). Mean hospital stay was 7.3 days.

Conclusion
Robotic major hepatectomy for anatomical resection can be safely performed even by robotic beginners but advanced open and/or 
laparoscopic liver surgeons.
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OS09-07 Laparoscopic Hepatectomy for subdiaphragmatic tumor using preoperative 
simulation

K. Matsuda, T. Aoki, A. Fujimori, T. Hirai, K. Tomioka, T. Hakozaki, Y. Tashiro, T. Kusano, 
T. Koizumi, M. Murakami
Department of Gastroenterological and General Surgery, Showa University - Tokyo (Japan)

Objectives
Laparoscopic hepatectomy for subdiaphragmatic lesion requires an ingenious technical approach or procedure due to a 
great difficulty to secure visual field.At our institution,surgical approach has been decided after conducting a preoperative 
simulation with use of image analysis software.Thus,we prepared the three-dimensional virtual endoscopy (3DVE) 
image for 3 routes such as ①Laparoscopic approach(LA), ②Thoracoscopic approach(TA), ③Thoracoscopic-laparoscopic 
approach(TLA),then selected the most appropriate surgical route after conducting a preoperative simulation.The hepatectomy 
cases for such 3 routes approach were retrospectively examined and evaluated about the applicability of surgical selection.

Methods
50 cases for subdiaphragmatic liver tumor underwent laparoscopic and thoracoscopic/laparoscopic hepatectomy at our 
institution during the period from 2004 to 2017.All surgical approaches were decided by the preoperative simulation based on 
the 3DVE image.

Results
The result of the tumor localization was 15/18/17 cases for S4b/S7/S8 and the surgical procedure was 29/17/4 cases for LA/
TA/TLA respectively. The mean operative time and blood loss was 254/188/200 minutes and 281/145/101g for LA/TA/
TLA respectively.It was suggested that TA or TLA group could be obtained the good surgical outcomes by appropriate case 
selection compared to the LA group.Especially,noticable results were obtained in the TA group compared to the LA group at 
the cases with liver cirrhosis(operative time;238vs172min,blood loss;655vs155g for LA/TA).If there is no problem in the access 
route in the preoperative simulation,it seems that TA or TLA approach can be useful methods. Although mortality was 0%, 
postoperative complication occurred in 2 cases (Clavien-Dindo grade:Ⅲa).

Conclusion
It is important to select an appropriate approach to perform a safe operation for subdiaphragmatic lesion. Preoperative 
simulation with the 3DVE image is expected as a useful tool to select the operative approach.

OS09-08 Validation of optimal use of inter-costal port for postero-superior segments 
in laparoscopic partial liver resection

K. Araki, N. Ishii, M. Tsukagoshi, T. Igarashi, H. Tanaka, A. Watanabe, N. Kubo, N. Harimoto, 
K. Shirabe
Gunma University Graduate School of Medicine, Division of Hepatobiliary and Pancreatic Surgery - Maebashi (Japan)

Objectives
Several articles reported usefulness of inter-costal port for postero-superior (PS) lesion in laparoscopic liver resection (LLR). 
However, it is unclear for the optimal indication of inter-costal port for PS lesion. We validated optimal indication of inter-
costal port from analysis of surgical outcome in our LLR series for PS segments.

Methods
Surgical procedures for PS segments are follows. Patients were put semi-left lateral decubitus position. One or two 
intercostal ports were inserted to 6th-8th intercostal part. We use CUSA for parenchymal transection and soft coagulation 
device for hemostasis with Pringle’s method if necessary. For inter-costal port, we use balloon tip for fixation of port and 
prevention of air leak. Before inserting inter-costal port, we check lung border with percutaneous ultrasound to prevent lung 
injury. From January 2014 to November 2018, we performed LLR in 78 cases including cases of PS segments. We compared 
surgical outcome between PS ventral side (S4a/ S8vent) group (PSvent group, n=19) and PS dorsal side (S7/ S8dor) group (PSdor 
group: n=10). We also assessed use rate of inter-costal port in this series.

Results
Operation time (PSvent group: 266min. vs PSdor group: 290min., p=0.351) and bleeding amount (PSvent: 30ml vs PSdor: 31ml, 
p=0.958) was similar between two groups. There was no case needed to open conversion and occurred major complication 
(Clavien-Dindo: Grade III or more) in both groups. Postoperative hospital stay was not different (PSvent: 9.5days vs PSdor: 
11.5days, p=0.111). Tumor size was tended to smaller in PSdor group (PSdor: 15.5mm vs PSvent: 19.5mm, p=0.006), but use 
rate of inter-costal port was significantly more frequent in PSdor group (60%) rather than PSvent group (32%) (p<0.001).

Conclusion
Our results indicated that optimal indication of inter-costal port was lesion of PSdor side or lesion close to this location for PS 
segments in laparoscopic partial liver resection.
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OS10-01 How I have introduced laparoscopic liver resection

S. Nakahira 1, H. Ogawa 1, T. Irei 2, M. Inoue 2, Y. Katsura 3, Y. Takeda 3, H. Ohzato 1

1Department of Surgery, Sakai city medical center - Osaka (Japan), 2Department of Surgery, National Hospital 
Organization Kure Medical Center - Osaka (Japan), 3Department of Surgery, Kansai Rosai Hospital - Osaka (Japan)

Objectives
The number of cases of laparoscopic liver resection (LLR) has been rapidly increasing because of its various advantages 
compared to the open procedure. Herein, we describe our process and experience with introducing LLR in three hospitals.

Methods
To introduce LLR at each hospital, we held briefings for ward nurses, intensive care unit nurses, operating room nurses, and 
anesthesiologists. The surgical position of patients and settings of surgical devices were simulated in the operating room. We 
described the operative procedures and listed the surgical devices in manuals, which were useful for introducing LLR at the 
second and third hospitals. The operative procedures were discussed with operating room nurses and co-surgeons, and we 
shared common perceptions about inflow occlusion, parenchymal transection, and the coagulation technique. Safety education 
for young surgeons was necessary; they practiced performing LLR using dry box training and laboratory animal training.

Results
From May 2010 to January 2017, we performed 376 cases of LLR, including 79 cases of major hepatectomy (sectionectomy 
excluding left lateral sectionectomy, lobectomy, and trisectionectomy) at three hospitals. We used laparoscopic techniques for 
major hepatectomy with laparoscopic-assisted hybrid approaches or hand-assisted approaches during the incipient period, 
and then we gradually made the shift to a pure laparoscopic approach. The median operative duration was 270 minutes, 
median amount of bleeding was 26 cc, and median post-operative hospital stay was 10 days.

Conclusion
The standardization of operative procedures and setup of a surgical team are necessary for safely introducing LLR in a 
hospital.

OS10-02 Laparoscopic Versus Open Parenchymal Sparing Liver Surgery for 
Colorectal Liver Metastasis - a single center comparative study

R. Vellaisamy 1, I. Norman 2, M. Papoulas 1, E. Kontis 1, A. Dolcet 1, N. Heaton 1, K. Menon 1

1Institute of Liver Studies,Kings College Hospital - London (United Kingdom), 2Kings College Hospital - London 
(United Kingdom)

Objectives
Parenchymal sparing liver surgery (PSLS) for colorectal liver metastasis (CRLM) has gained significance, becoming the gold 
standard surgical approach. Our aim was to compare the laparoscopic versus open approach in the era of PSLS for CRLM.

Methods
A retrospective analysis of all liver resections for CRLM in whom a parenchymal sparing approach was performed from 
October 2014 to October 2018 were analyzed. Comparison of demographic data, intraoperative factors, and postoperative 
morbidity (Clavien-Dindo Classification) were performed between patients undergoing laparoscopic (Group A) and open 
(Group B) liver resection. Logistic regression was used to evaluate laparoscopic approach as an independent risk factor for 
postoperative outcomes.

Results
A total of 110 patients underwent PSLS for CRLM (Group A, n=51; Group B n= 59). Demographics (age, gender and BMI) 
were similar in both groups. Patients in Group B had higher rates of neoadjuvant chemotherapy (88.1%vs 72.5% p=0.03). 
Multifocal disease was present in 37.3% and 54.2% (p=0.09) in Group A and B, respectively. There was no difference in the 
morbidity between the 2 groups (p=0.12). Length of stay was significantly shorter in Group A (4.94± 3.79 vs 10.24± 9.00 
days, p<0.0001). There was no difference in the resection margins, 30-day readmission and 90-day mortality between the 2 
groups. Duration of surgery was not different between both the groups (242.26±107.44 vs 255.62±93.44 p=0.38). Transfusion 
requirement was not significant between both groups (9.80% vs 6.78% p=0.73). Disease recurrence was significantly less in 
Group A compared to Group B (31.9% vs 60.9 % p=0.007).

Conclusion
Laparoscopic PSLS was associated with similar postoperative morbidity and oncological outcomes when compared to open. 
The PSLS group has significantly shorter length of stay and reduced disease recurrence. Our results support the continued 
implementation of PSLS in the treatment of CRLM and long term oncological outcomes should be evaluated further.
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OS10-03 Guidance for optimal port system in pure 3D laparoscopic donor Right 
hemihepatectomy

J.M. Lee, K.S. Suh, S.K. Hong, J.H. Cho, K.W. Lee, N.J. Yi
Seoul National University Hospital - Seoul (Republic of Korea)

Objectives
The position of the port is important in laparoscopic hepatectomy. The method of choosing the proper port location for will 
be the first step needed for those who initiate laparoscopic hepatectomy. However, direction of surgical plane is diverse and 
the positions per person are slightly different, It is necessary to standardize of port location and to make the appropriate 
guidelines. Standardization is not easy. Pure 3d Laparoscopic donor Rt. hemihepatecotmy is more standardized procedure 
than other laparoscopic liver resection.

Methods
From December 2015 to November 2018. 255 donors were underwent pure 3d laparoscopic Rt. hemihepatecotmy. We 
described advantage and disadvantage depending on the role and location of each port through experience of surgery in the 
past year.

Results
Our institute is the only center in the world that has performed pure laparoscopic donor surgery over 200 cases. Making a 
good guidelines provides experience of experienced surgeon to initiate laparoscopic surgery and is very important for proper 
training. It is not appropriate to describe fixed anatomical landmark like a mid-clavicular line or below a few centimeters 
from rib. It is necessary to determine the position of the port step by step after confirming that role of each port and 1st 
assistant in the surgical procedure and role of the hand of the surgeon are taken into consideration.

Conclusion
Making optimal port system for pure 3D laparoscopic donor Rt. hemihepatecotmy is the first step. By sharing our experience, 
we believe that it will be useful for the center to enforce future pure laparoscopic donor Rt. hemihepatectomy.

OS10-04 Laparoscopic approach of right-sided Glissonian pedicles at the hepatic 
hilus by the cystic plate traction method

Y. Tokumitsu 1, Y. Shindo 1, H. Matsui 1, S. Matsukuma 1, M. Nakajima 1, S. Kanekiyo 1, S. Tomochika 1, 
S. Yoshida 1, M. Iida 1, N. Suzuki 1, S. Takeda 1, S. Yoshino 2, S. Hazama 3, T. Ueno 4, H. Nagano 1

1Department of Gastroenterological, Breast and Endocrine Surgery, Yamaguchi University Graduate School of 
Medicine - Yamaguchi (Japan), 2Oncology Center, Yamaguchi University Hospital - Yamaguchi (Japan), 3Department 
of Translational Research and Developmental Therapeutics against Cancer, Yamaguchi University School of 
Medicine - Yamaguchi (Japan), 4Department of Digestive Surgery, Kawasaki Medical School - Kurashiki (Japan)

Objectives
We have accumulated 234 patients from January 2005 to November 2018 who underwent laparoscopic liver resection in our 
department. Laparoscopic liver surgery, including anatomical resection, has become feasible with today‘s techniques and technologies. 
Herein, we describe the cystic plate traction method for the right-sided Glissonian pedicle approach at the hepatic hilus for the pure 
laparoscopic anatomical liver resection.

Methods
The cystic plate traction method is based on the theory that the cystic plate is located in the gallbladder bed and is continuous with 
the hilar plate. After cutting cystic artery and cystic duct, the cystic plate around the neck of the gallbladder was separated from liver 
parenchyma, and then, whole layer cholecystectomy without cutting of the cystic plate was performed. After these procedures, we 
could see the border between hilar plate and liver parenchyma clearly by giving the cystic plate traction, and we could identify and 
encircle the target Glissonian pedicle safety by laparoscopic caudal and close-up view.

Results
From 2016 to 2018, we performed right-sided anatomical liver resection associated with laparoscopic parenchymal transection in 16 
patients. 12 patients had subsegmentectomy (S5: 5 cases, S6: 2 case, S7: 2 case, S8: 3 cases), 2 patients had anterior segmentectomy and 
2 patients had right hemihepatectomy. All patients belonged to Child-Pugh class A, operation time (median) was 567 min, and blood 
loss (median) was 350 ml. Postoperative bile leakages were observed in 3 of 16 patients. Median lengths of hospital stay were 15 days.

Conclusion
Standardization of operative procedure by the cystic plate traction method for the Glissonian pedicle approach helps make steady 
progress in improving safety and feasibility of laparoscopic anatomical liver resection.
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OS10-05 Efficacy of laparoscopic liver transection using CUSA and short-term 
surgical outcomes of laparoscopic versus open major hepatectomy

N. Chiba 1, Y. Abe 2, M. Nakagawa 1, I. Koganezawa 1, K. Yokozuka 1, T. Kobayashi 1, K. Hikita 1, 
T. Sano 1, K. Tomita 1, R. Tsutsui 1, S. Kawachi 1

1Department of Digestive and Transplantation Surgery, Tokyo Medical University Hachioji Medical Center - Tokyo 
(Japan), 2Department of Surgery, Keio Univetsity School of Medicine - Tokyo (Japan)

Objectives
The aim of this study was to evaluate the short-term outcomes of laparoscopic liver resection (LLR) as compared with open 
liver resection (OLR), and to identify the efficacy of laparoscopic liver transection using CUSA (ultrasonic aspirator) same as 
OLR.

Methods
From September 2007 to December 2018, a total of 445 hepatectomies were consecutively performed, 154 patients 
performed major hepatectomy (32 for LLR and 122 for OLR) of which was extracted without exclusion criteria for LLR. 
The perioperative data and short-term outcomes were analyzed between two groups. Our exclusion criteria for LLR was 
combined vascular or biliary reconstruction; hilar lymph-node dissection; tumor diameter >10cm or sites of liver resection 
>5. In our institute, CUSA and VIO BiClamp (bipolar electrosurgical coagulation) were used in laparoscopic liver transection, 
same as OLR.

Results
In perioperative patients characteristics, lying disease, hepatectomy procedures, and tumor diameter had significant 
difference. The short-term outcomes were better in the LLR group in terms of blood loss (p=0.043) and length of hospital 
stay (0.049). Morbidity rate was similar between both groups: 9.4% in the LLR group and 9.0% in the OLR group.

Conclusion
The liver transection using CUSA is efficient for LLR same as OLR, associated with low intraoperative blood loss and good 
short-term outcomes. LLR could be considered as an alternative and become the gold standard in well-selected patients.

OS10-06 Impact of body mass index ≥30 on pure laparoscopic donor right 
hepatectomy

S.K. Hong, K.S. Suh, J.H. Cho, J.M. Lee, N.J. Yi, K.W. Lee
Seoul National University Hospital - Seoul (Republic of Korea)

Objectives
Recently, pure laparoscopic technique has been increasingly adopted for donor hepatectomy, even for right hepatectomy. 
Obesity is generally thought to be a risk factor for potential complications and technical difficulties. The application of pure 
laparoscopic right hepatectomy for obese donors remains controversial. The aim of this study is to investigate the impact of 
donor obesity, defined as body mass index (BMI) ≥30 and clinical outcomes after pure laparoscopic donor right hepatectomy 
(PLDRH).

Methods
The records of all living donors who underwent pure laparoscopic donor right hepatectomy (PLDRH) at Seoul National 
University Hospital between November 2015 and May 2018 were retrospectively reviewed. To evaluate the effect of donor 
BMI on the outcomes of PLDRH, the donors were divided into two groups; BMI <30 and BMI ≥30.

Results
There were 7 donors with BMI ≥30. All of these 7 donors were male and they were compared with 65 male donors with 
BMI <30 who underwent PLDRH. There were no significant difference in age, estimated remnant volume, estimated graft-
to-recipient ratio (GRWR), and preoperative blood tests between the two groups. Graft weight was significantly heavier in 
BMI ≥30 group than in BMI <30 (935.7 vs. 775.2 ml; P=0.010). However, real GRWR and operative time were similar between 
the two groups. The lowest hemoglobin (Hb) level was higher (13.4 vs. 12.4 g/dl;P=0.012) and the ∆Hb%, calculated as ∆Hb% 
= [(preoperative Hb-postoperative Hb)/preoperative Hb] ×100, was significantly lower in BMI ≥30 group compared with 
BMI <30 group. Postoperative complication rate, hospital stay, and readmission rate was similar between the two group.

Conclusion
This study revealed that PLDRH is feasible in donors with BMI ≥30.
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OS10-07 Outcomes following Laparoscopic versus Open Liver resection in elderly 
patients - a comparative study

R. Vellaisamy 1, M. Papoulas 1, E. Kontis 1, A. Dolcet 1, E. Prassas 1, I. Norman 2, N. Heaton 1, K. Menon 1

1Institute of Liver Studies,Kings College Hospital - London (United Kingdom), 2Kings College Hospital - London 
(United Kingdom)

Objectives
Systematic reviews in the general population have shown laparoscopic hepatectomy offers earlier mobilization, less blood 
loss, and shorter length of hospital stay. The aim of our study was to compare the outcomes for laparoscopic and open liver 
resections done for various indications in patients over 70 years in our center.

Methods
A retrospective study of patients over 70 years who underwent liver resection between October 2014 and October 2018 were 
analyzed in two groups Group 1 (laparoscopic resection) Group 2 (Open resection). Age, gender, BMI, ASA, previous surgery, 
indications, morbidity (Clavien-Dindo), length of stay, blood transfusion, 30-day and 90-day readmission and 90-day mortality 
were analyzed. The statistical analyses were done using Fishers test, T test and Mann Whitney U test.

Results
The 2 groups were analyzed: Group 1 (n= 36) and Group 2(n=35). The mean age, sex, BMI and ASA were similar between 
both groups. Indications were Hepatocellular carcinoma (12,10) Colorectal liver metastasis (17,15), Cholangiocarcinoma (0, 2), 
Hemangioma (0, 2) and others (6, 7) among group 1 and 2 respectively. 3 patients in group 1 and 4 patients in Group 2 had 
previous liver resections. 57.1% in Group 1 and 58.3% in Group 2 had previous abdominal surgery. Duration of surgery was 
significantly less in Group 1(181.48 vs 243 p= 0.012). The length of stay was significantly less in Group 1 (5.7 vs 10.8 days p 
=0.0002). Morbidity (Clavien-Dindo) was not significant between both groups (0.45 vs 0.70 p = 0.34). There was no 90-day 
mortality and the blood transfusion rate was not different in 2 groups (2.85 vs 16.6 p= 0.106).

Conclusion
Outcomes following laparoscopic liver resection were significantly better with reduced operative time, shorter length of 
hospital stay and similar morbidity compared with open resection in patients over 70 years. Laparoscopic approach is feasible 
in elderly patients with previous abdominal surgery without increase in mortality or morbidity.

OS10-08 Pitfall learned from the experience of laparoscopic repeat hepatectomy in 
our hospital

A. Sugioka, M. Kojima, U. Kato, G. Kiguchi, Y. Tanahashi, A. Yasuda, S. Nakajima, Z. Morise, I. Uyama
Fujita Health University Department of Surgery - Aichi (Japan)

Objectives
Liver cancer is known to have a recurrence rate as high as about 70% in 5 years after surgery even after curative treatment. 
Repeating surgery for multiple recurrences may contribute to the survival of patients with liver cancer. We examined the 
safety of laparoscopic repeat hepatectomy for liver cancer with frequent recurrence. And we show the video about pitfall 
experienced in our department in individual case which is not expressed in statistical analysis.

Methods
We studied the safety of 72 patients who underwent laparoscopic repeat hepatectomy among 333 laparoscopic hepatectomy 
performed at our hospital from December 2009 to December 2018. the 72 cases of repeat hepatectomy, we compared the 
group (LRLR-AR: n = 12) in which systematic hepatectomy was performed and the group subjected to partial resection 
(LRLR-PR: n = 60). As a result, there was a significant difference between the 2 groups with the operation time (OT) and the 
bleeding amount (BL). We compared in the LRLR-PR to the cases performed the first liver resection on laparotomy (OR), the 
cases performed in the same area for repeat hepatectomy (SH), the background liver, the number of resections. In addition, 
we examined OT and BL, complication rate, conversion rate and mortality in the group who underwent laparoscopic first 
partial liver resection (n=135) and the LRLR-PR group(n=60).

Results
There was no significant difference in LRLR-PR. it was difficult to secure a cut surface and peel adhesion. Furthermore, OT 
and BL were compared between LFLR-PR and LRLR-PR, there was no significant difference between the two groups.

Conclusion
Laparoscopic repeat hepatectomy was considered safe to be performed. Unlike first liver resection, there are pitfalls in 
individual cases, so it is necessary to preoperatively study in various cases.
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OS11-01 Reduction of thermal damage during laparoscopic hepatic parenchymal 
transection contribute to prevent the postoperative bile leakage

S. Nakahira 1, H. Ogawa 1, K. Tomoya 1, T. Irei 2, M. Inoue 2, N. Hatanaka 2, H. Ohzato 1

1Department of Surgery, Sakai city medical center - Osaka (Japan), 2Department of Surgery, National Hospital 
Organization Kure Medical Center - Osaka (Japan)

Objectives
The development of energy devices with coagulation technology has opened the doors for laparoscopic liver resection (LLR). 
However, the thermal effects can lead to postoperative complications like biliary tract stenosis or bile leakage.

Methods
We employ the clamp clash method under inflow occlusion for parenchymal transection. Previously, hepatic parenchyma 
was clashed by activated bipolar forceps, BiClamp (high coagulation method: HCM). Although this method enabled superior 
hemostasis, deep and diffuse thermal damage often occurred at the cut surface. The energy device was changed to ultrasonic 
laparoscopic coagulating shears (LCS). The hepatic parenchyma was clashed in a non-active state (low coagulation method: 
LCM). Therefore, small vessels were recognized clearly among the raw parenchyma and could be resected without switching 
to another device.

Results
From June 2014 to May 2018, 166 cases of pure LLR were performed in our hospital. There was no difference in the clinical 
characteristics between HCM group (n=74) and LCM group (n=92) except for repeat hepatectomy ratio. As for operative 
variables of HCM and LCM group, the median operative duration was 271 and 188 minutes, the median amount of bleeding 
was 80 and 50 ml, and the median post-operative hospital stay was 8 and 7 days, postoperative complications over grade 3 
according to the Clavien-Dindo classification were 5 (3 bile leakage) and 4 (0 bile leakage) cases, respectively. The laboratory 
data after LLR revealed that LCM represented lower elevation level of transaminase, total bilirubin, white blood cell and 
C-reactive protein than HCM. The fluid collection at cut surface, which may be the potential bile leakage, was checked using 
CT scan 1 month after LLR. The development of large fluid collection over 3cm in diameter was significantly decreased in 
LCM group.

Conclusion
Reduction of thermal damage during laparoscopic hepatic parenchymal transection may contribute to prevent the 
postoperative bile leakage.

OS11-02 Pure laparoscopic versus open donor hepatectomy for adult living donor 
liver transplantation - A systematic review and meta-analysis

M. Papoulas, A. Hakeem, K. Menon
King's College Hospital - London (United Kingdom)

Objectives
Pure laparoscopic donor hepatectomy (PLDH) for adult living donor liver transplantation (LDLT) remains controversial with 
limited data from highly experienced centers. The aim of this study was to undertake a systematic review and meta-analysis 
of the outcomes following PLDH for adult LDLT.

Methods
Systematic review carried out in line with the Meta-analysis of Observational Studies in Epidemiology guidelines. 
Perioperative donor and recipient outcomes were analysed.

Results
Nine studies were included in the systematic review and 4 in the meta-analysis. A total of 230 donors underwent PLDH for 
adult LDLT. Procedures included right hepatectomy without middle hepatic vein (MHV) (n= 184, 80%), right hepatectomy 
with MHV (n=16, 7%) and left hepatectomy (n=30, 13%). Mean donor age was 45.6 years with a BMI of 23.3 kg/m2 and graft 
weight of 672,6 gram. Mean operative time was 382 min with 326,6ml average blood loss and a conversion rate of 4.78% 
(n=11). One patient required transfusion intraoperatively. The incidence of overall morbidity was 17.1% with 2.8% major 
complications (all classified as Clavien-Dindo grade 3b), zero mortality and 8.2 days length of stay (LoS). Among recipients, 
there were 29 biliary complications (13.1%) and 19 vascular complications (8.6%). The meta-analysis demonstrated that the 
operative time was significantly lower for the Open Donor Hepatectomy (ODH) group [411 patients; WMD 47.88 mins, 95% 
CI 32.28-63.48; P<0.0001). There was no difference between the PLDH and ODH group in terms of estimated blood loss, LoS, 
overall morbidity and major complications.

Conclusion
PLDH for adult LDLT is a safe and feasible procedure when performed in highly specialised centers. Perioperative outcomes 
of PLDH are similar to the standard open approach. Careful donor selection and standardisation of the technique are 
imperative for the successful implementation and adoption of the procedure worldwide.
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OS11-03 Utility of cadaver training in laparoscopic hepatectomy  
(from introduction to research)

K. Tsuboi, M. Morimoto, G. Ueda, Y. Hayashi, K. Ohmi, H. Imafuji, K. Saito, Y. Matsuo, R. Ogawa, 
H. Takahashi, S. Takiguchi
NAGOYA CITY UNIVERSITY Graduate School of Medical Sciences Gastroenterological Surgery - Nagoya (Japan)

Objectives
Laparoscopic hepatectomy has patients fewer surgical invasion. However, due to the operative difficulty, such as systemic 
resection and dorsal side resection, it is still a developing technique. In our institution, we used simulation training for 
practical clinical operation at introduction phase. After experience of animal laboratory, we adopted clinical practice. And we 
gradually used cadaver training for difficult hepatectomy. We exhibit how we applied cadaver training to the clinical practise.

Methods
We started laparoscopic partial resection of the liver and lateral side resection in 2015 (laparoscopic rate was 20%). In 2017, 
we started laparoscopic systematic liver resection. We performed cadaver training prior to high difficult hepatectomy such 
as posterior segment hepatectomy and subsegment liver resection. In 2017 and 2018, the percentage of laparoscopic liver 
resection exceeded 70%.

Results
In animal laboratory, the manipulation of liver resection and vascular dissection is similar to actual practice, but the anatomy 
is different in human body. Cadaver training is effective for vascular separation, detachment of the ligament and spread of 
surgical views, since the anatomy is the same as the actual patient. On the other hand, the softened liver parenchyma and 
absence of bleeding are different from actual liver resection. In systematic liver resection, cadaver training is useful not only 
for the introduction of surgical techniques but also for the understanding of anatomical dissection. When detaching the liver 
from the vessel, Laennec capsule is reported as a good landmark to detach vessel from liver. We succeeded in dyeing the 
layer in clinical pathological examination and even in cadaver training.

Conclusion
Laparoscopic hepatectomy is not a widespread surgery yet, but cadaver training can make it develop from introduction to 
research.

OS11-04 Usefulness of new intraoperative navigation using ICG fluorescence imaging 
in laparoscopic hepatectomy

S. Seo, R. Toda, H. Nishino, S. Ogiso, K. Fukumitsu, T. Ishii, K. Taura, T. Kaido, S. Uemoto
Department of surgery, graduate school of medicine Kyoto University - Kyoto (Japan)

Objectives
Intraoperative ultrasound, which is the gold standard of navigation in hepatectomy, has restrictions on movement in 
laparoscopic hepatectomy. So the establishment of new navigation system is an urgent matter. We believe that securing 
dorsal margin in partial hepatectomy and visualization of demarcation line (DL) in anatomic resection are important points. 
Previously, we have reported the usefulness of ICG fluorescence method in open hepatectomy so far. The aim of the present 
study was to evaluate the usefulness of laparoscopic anatomical and partial liver resection.

Methods
1.Anatomical resection: The target Glissonian pedicle was identified and temporally clamped. And ICG (0.25mg) was 
intravenously administered using the negative counterstaining method. 2.Partial resection: Hepatic tumors were identified by 
ICG fluorescence imaging following the preoperative intravenous administration of ICG (0.5 mg/kg body weight) to secure the 
surgical margin.

Results
1.Laparoscopic anatomical liver resection was performed for 6 cases ( hepatocellular carcinoma 3, intrahepatic 
cholangiocarcinoma 1, colorectal liver metastases 1, IPNB 1). The identification rate of clear demarcations in the ICG images 
was 100%. 2.Partial resection was performed 24cases ( hepatocellular carcinoma 12, colorectal liver metastases 12, 49lesions). 
48 lesions (98%) were identified and all resections successfully secured the surgical margin. There were no complications or 
side-effects related to the injection of ICG.

Conclusion
It was suggested that the ICG fluorescence imaging could be a new intraoperative navigation for laparoscopic hepatectomy.
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OS11-05 Robotic liver resection: Fujita experience with 76 cases

Y. Kato, M. Kojima, G. Kiguchi, Y. Tanahashi, S. Nakajima, A. Yasuda, S.I. Tsuji, S. Mii, A. Sugioka, 
I. Uyama
Department of Surgery, Fujita Health University - Nagoya (Japan)

Objectives
Robotic liver resection (RLR) may have functional advantages over conventional laparoscopic liver resection. In our institution, 
we have carried out 76 RLRs in 66 patients between 1999 and 2018. We herein show our surgical techniques and report 
short-term and oncologic results.

Methods
A total of forty-three males (51 cases) and 23 females (25 cases) at the mean age of 67 years underwent RLRs. The diseases 
were hepatocellular carcinomas (HCCs) in 45 cases, metastatic liver tumors in 27 and others in 4. The mean tumor size was 
3.1cm, and resected tumor number was 1.5. The liver resection procedures were anatomic resection (AR) in 31 cases (40%) 
and non-anatomic resections (NARs) in 45. All AR procedures were based on extrahepatic Glissonian approach, including 
1 trisectionectomy, 5 hemihepatectomies, 13 sectionectomies, and 12 segmentectomies. Robotic repeat resections were 
performed in 21 cases.

Results
There was no open conversion. Console time was 486 min (AR: 607min; NAR: 247min) and EBL was 302 ml (AR: 501ml; NAR: 
195ml) at median. Targeting function in Xi system was useful particularly in adhesiolysis and operative field securement. 
Firefly mode was useful in tumor detection and determination of resection area in AR. Postoperative complications of 
Clavien-Dindo grade III or greater occurred in 7 cases (9.6%). There was no mortality and the mean hospital stay was 16 
days. In 27 HCC patients with newly diagnosed tumors, 3 and 5-year OS were 86 % and 80%, respectively, and DFS were 
43% and 31%, respectively. In 19 with colorectal metastases, 3 and 5-year OS were 100 % and 80%, and DFS were 55% and 
23%, respectively.

Conclusion
Short-term surgical results and mid-term oncologic outcomes were acceptable, though long operative time was noted. RLR 
may have a strong potential particularly in AR and repeat resection cases.

OS11-06 A Single Centre Comparative Study of Total Laparoscopic versus Open 
Liver Resection of Right Posterior Segments

M. Papoulas, E. Kontis, K. Reed, M. Sodergren, A. Prachalias, P. Srinivasan, N. Heaton, K. Menon
King's College Hospital - London (United Kingdom)

Objectives
Patients with lesions in the right posterior segments of the liver have been considered technically challenging for laparoscopic 
liver resection (LLR). The aim of the current study is to compare short-term outcomes of LLR and open liver resections (OLR) 
of the right posterior segments.

Methods
Retrospective review of patients undergoing resection of the right posterior segments of the liver from June 2016 to 
December 2017 in our tertiary centre.

Results
Eighteen patients in each group (LLR and OLR) underwent resection of the right posterior segments. The mean age 
and gender distribution were comparable between both groups. In four patients (22.2%), conversion to open surgery was 
indicated. The maximum tumour diameter was comparable between the groups (4.04 ± 2.52cm in LLR versus 3.88± 2.26 in 
OLR, p=.876). Similar operating times were found in LLR and OLR (244.66 ±79.42 and 220.75 ±102.35 minutes respectively) 
(p=0.187). There was no difference in intraoperative blood loss (p=0.539), duration of Pringle manoeuvre (p=0.157) and 
resection margins (p=0.114). Postoperative complications were comparable using Dindo-Clavien classification. Length of stay 
(LOS) was shorter following LLR (4.8 ± 1.72 versus 9.0 ± 3.9 days in the OLR, p<0.0005).

Conclusion
LLR for carefully selected patients with lesions in the right posterior segments is safe and feasible with similar short-term 
outcomes and shorter LOS compared to the OLR group.
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OS11-07 Combination of hilar approach and hepatic vein guided approach for 
laparoscopic anatomical liver resection in upper parts of right lobe

S. Hayatsu 1, Y. Fujita 1, R. Amemiya 2, J.H. Ryu 1, S. Tsuwano 1, Y. Egashira 1, A. Hara 1

1Department of Surgery, National Hospital Organization Saitama National Hospital - Wako (Japan), 2Department of 
Surgery, Kitasato University Kitasato Institute Hospital - Minato (Japan)

Objectives
In anatomical liver resection, the ischemic region is visualized by ligating the Glissonean pedicle, and the hepatic veins appear 
on the resection border. Therefore, it is advantageous in terms of securing resected margins, preventing impaired blood 
flow in remnant liver, and determining the resection volume without excess. We are striving to standardize laparoscopic 
anatomical liver resection. 

Methods
Because of many anatomical variations of the Glissonean branches in right lobe, there is discrepancy between the subsegment 
by Couinaud’s classification and actual Glissonean blood flow area. Precise preoperative understanding of the vascular 
anatomy is very important. As a basic policy, according to the concept of so-called cone unit resection, we transect the 3rd 
order Glissonean branches as many as necessary, and liver parenchyma may be cut on the demarcated line. We usually use 
the extrahepatic Glissonean pedicle isolation technic to reach the branches. However, in S7 and dorsal S8, there are many 
cases that it is difficult to reach the target Glissonean branches by hilar aproach. In such a case, we carry out the hepatic 
vein guided liver parenchymal dissection method. First, we encircle the 2nd order Glissonean branches by the extrahepatic 
Glissonean pedicle isolation technic, confirm the demarcation lines near the root of hepatic vein. Second, hepatic parenchyma 
is dissected along the hepatic vein from the root of the hepatic vein on the intersegmental plane. In the third, using the 
branch of the vein appearing on the dissection line as a landmark, we approache the target Glissonean branches.

Results
Combination of the extrahepatic Glissonean pedicle isolation technic and the hepatic vein guided liver parenchymal dissection 
method seems to be a reliable, well-balanced, realistic option in terms of oncology, liver function and safety.

Conclusion
Our method is useful in anatomical liver resection in upper part of right lobe.

OS11-08 Development of a needle type flexible device to hold the Liver so easily and 
safely

H. Ikoma, R. Morimura, E. Otsuji
Kyoto Prefectural University of Medicine - Kyoto (Japan)

Objectives
In laparoscopic surgery, it is important to secure a sufficient surgical field. Various tips have been made for devices to control 
organs more easily and safely. However, since the size of the tip of a device is limited by the diameter of the lumen of the 
trocar, there have never been effective devices. I recently developed a new device to control organs. It is feasible to hold a 
liver.

Methods
The device was made from stainless steel, with the flexible tip coated with silicon and covered with gauze, and had a slender 
body, like a needle (1.5 mm ~ 3.5 mm) (Patent in Japan). The tip can be transformed to make it suitable for organ control 
using maniphalanxes, and can hold the selected form. The transformation of the tip is therefore performed manually outside 
of the abdomen, and is inserted and retracted via an umbilicus wound. Adjusting the tip to various shapes by hand was easy. 
The performance of this new device for holding liver was good and atraumatic.

Results
Adjusting the tip to various shapes by hand was easy. The performance of this new device for holding liver was good and 
atraumatic.Two kinds of frictional force can transmit our power to the liver surface. One is generated between the gauze and 
liver suffice, and the other between the gauze and coated silicon. As a result, we can hold the liver on tight and get a stable 
surgical filed.

Conclusion
This new device is feasible to hold a liver.
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OS12-01 The need for stronger commitment to laparoscopy in technically complex 
procedures: a differential benefit-based appraisal

F. Ratti, F. Cipriani, G. Fiorentini, M. Catena, M. Paganelli, L. Aldrighetti
Hepatobiliary Surgery Division, IRCCS San Raffaele Hospital - Milano (Italy)

Objectives
The aim of the present study is to evaluate the differential benefit of laparoscopic over open technique according to the 
technical difficulty of the procedures and to define - according to this parameter - the strength of commitment to minimally 
invasive approach.

Methods
936 MILS resections performed between 2005 and 2018 were stratified according to technical complexity (Low, Intermediate 
and High difficulty) and to approach (MILS or open) and then matched in a 1:1 ratio using propensity scores to obtain three 
pairs of groups (Pair 1:Low-MILS and Low-Open, including 274 cases respectively; Pair 2: Int-MILS and Int-Open, including 
237 patients respectively; Pair 3: High-MILS and High-Open, including 226 patients respectively). Blood loss, postoperative 
morbidity and time for functional recovery were chosen as outcome indicators to calculate the differential benefit among 
pairs.

Results
MILS approach resulted in a statistically significant lower blood loss, reduced morbidity, reduced and shorter time for 
functional recover and length of stay within all pairs. Reflecting different degree of complexity, procedures showed 
significantly different blood loss, morbidity, rate of conversion and time for functional recovery among different Pairs. The 
evaluation of the differential benefit showed a greater advantage of laparoscopic approach in High degree procedures 
compared with Intermediate and Low degree, both in terms of blood loss (-250 mL and -200 mL respectively) and morbidity 
rate (-5.7% and -4.1% respectively).

Conclusion
The favorable biological scenario associated with laparoscopic approach allows to obtain significant benefits in the setting of 
technically complex procedures, constituting the prerequisite for an adequate surgical outcome. The commitment towards 
MILS approach should be therefore stronger in this setting, where - overcome the limit of technical challenges - the 
advantage of laparoscopy seems to be enhanced.

OS12-02 Laparoscopic versus open repeat hepatectomy for recurrent hepatocellular 
carcinoma

T. Onoe, M. Yamaguchi, T. Irei, K. Ishiyama, T. Sudo, N. Hadano, H. Tazawa, T. Suzuki, W. Shimizu, 
R. Ide, H. Kubota, M. Kojima, Y. Shimizu, T. Hinoi, H. Tashiro
NHO Kure Medical Center/Chugoku Cancer Center - Kure (Japan)

Objectives
Repeat hepatectomy is accepted for recurrent hepatocellular carcinoma. However, repeat laparoscopic liver resection (LLR) 
has not been widely adopted, since this procedure is technically difficult. The aim of this study is to assess the feasibility and 
efficacy of repeat LLR, as compared with repeat open liver resection (OLR) for recurrent HCC.

Methods
We performed 42 repeat OLR and 30 repeat LLR for recurrent HCC from 2007 to 2018 April. This study retrospectively 
compared the patients’ clinico-pathological characteristics (i.e. sex, age, etiology, liver function, oncological factors including 
tumor diameter, tumor number and tumor location, difficulty score and type of previous operation), and operative and short-
term outcomes (i.e. operating time, intraoperative blood loss, duration of hospital stay and postoperative complication) of the 2 
groups.

Results
There were no significant differences in patient characteristics between the 2 groups, excluding Child-Pugh grade. The 
repeat LLR group had less blood loss during operation (median 168 ml vs. 578 ml; P < 0.001) and shorter postoperative 
hospital stays (median 10 days vs. 14.5 days; P < 0.001). The other results including postoperative complications were 
comparable between the 2 groups. Further, in comparison of two subpopulation of repeat LLR group stratified by the type 
of previous hepatectomy (open or laparoscopic hepatectomy) or the tumor location of the previous hepatectomy (segments 7 
and 8 or other segments), no significant differences were observed in the postoperative clinical characteristics between the 
two groups in both comparisons, although the morbidity rate tended to be higher in patients receiving open hepatectomy for 
primary HCC than patients receiving laparoscopic hepatectomy.

Conclusion
Repeat LLR for recurrent HCC is feasible and useful with good short-term outcomes.
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OS12-03 Comparative study of Laparoscopic Liver Resection and Open Liver 
Resection in Patients over 70 years of age

H.K. Tolan, H.D. Cho, K.H. Kim, S.G. Lee
1Division of Hepatobiliary surgery and Liver transplantation, Department of Surgery, Ulsan University and Asan 
Medical Center - Seoul (Republic of Korea)

Objectives
Laparoscopic liver resection (LLR) tends to be preferred by young patients because of its cosmetic effect. The aim of this 
study was to compare the results of laparoscopic liver resection and open liver resection (OLR) to evaluate the safety and 
efficacy of laparoscopic liver resection in patients over 70 years of age.

Methods
All consecutive cases of LLR between November 2007 and May 2017 in a tertiary referral hospital and 1:1 case matched OLR 
during same period were enrolled in this retrospective cohort study. All surgical procedures were performed by one surgeon 
(KH Kim). The LLR and OLR groups were compared in terms of demographics, preoperative data, clinical perioperative 
outcomes.

Results
A total of 61 cases of LLR were performed in patients over 70 years of age during the study period, including 36 cases of 
HCC, 5 cases of intrahepatic cholangiocarcinoma, 5 cases of liver metastasis of colorectal cancer, 7 cases of IHD stone, 3 cases 
of biliary cystadenoma, 2 cases of biliary IPMN, 2 cases of hemangioma, and 1 case of liver cyst. The ratio of anatomical 
resection to non-anatomical resection was 47:14. LLR group (n=61) had a significantly shorter postoperative hospital stay than 
the OLR group (n=61) (9.1 ± 2.3 vs 12.3 ± 2.1 days, p < 0.001) and less estimated blood loss than OLR group (153.4 ± 67.5 vs 
260.4 ± 89.2mL, p < 0.001).

Conclusion
LLR is a well-considered operation in patients over 70 years of age who have no abnormality in pulmonary and cardiac 
function. The authors suggest that LLR could be a reasonable operative option for selected old aged patients.

OS12-04 Laparoscopic anatomical liver resection for tumors in individual segments: 
technical tips from a single institutional experience

C.J. Li 1, G. Wakabayashi 2

1Department of General Surgery, Tainan Sin-Lau Hospital - Tainan (Taiwan), 2Department of Surgery, Ageo 
Central General Hospital - Ageo, Saitama (Japan)

Objectives
The earlier concept of liver anatomical resection requires performing hemi-hepatectomy. Furthermore, most laparoscopic 
liver resections are either parenchyma-sparing wedge resection or left lateral sectionectomy due to the difficulties and 
challenges of real laparoscopic anatomical liver resection. To achieve anatomical resection while preserving liver tissue, we 
performed laparoscopic parenchyma-sparing anatomical liver resection for benign and malignant liver tumors.

Methods
From June 2015 to October 2016, 45 patients underwent laparoscopic liver resection. Among these 45 patients, anatomical 
sectionectomy, segmentectomy or subsegmentectomy was performed in 17 patients. During the operation, we induced 
ischemia in the tumor-bearing segment by clamping the corresponding Glissonian pedicle, and then resected this segment 
along the demarcation lines and hepatic veins.

Results
In these 17 patients, 14 patients elected to undergo pure anatomical resection, and 3 patients elected to undergo anatomical 
resection combined with non-anatomical wedge resection. No procedures were converted to open surgery. The mean tumor 
size was 33.1 mm. The mean resection margin was 5.7 mm. The mean operative time was 362 minutes, and the mean blood 
loss was 160 mL. The median post-operative hospital stay was 9 days. One patient died on the 13th postoperative day.

Conclusion
Laparoscopic anatomical liver resection is a highly technical surgery that requires knowledge of liver anatomy. With the 
concept of liver tissue retention and the corresponding use of laparoscopic hepatectomy becoming popular, laparoscopic 
parenchyma-sparing anatomical resection using a Glissonian approach is feasible for tumors in individual segments.
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OS12-05 Laparoscopic Liver Resection versus Transarterial Chemoembolization for 
Hepatocellular Carcinoma in BCLC B Patients: a Propensity Score Analysis

U. Cillo 1, L. Aldrighetti 2, A. Guglielmi 3, V. Mazzaferro 4, A. Ferrero 5, S. Gruttadauria 6, U. Boggi 7, F. Calise 8, 
E. Jovine 9, F. Giuliante 10, G. Belli 11, G. Torzilli 12, A. Frena 13, F. Farinati 14, F. Trevisani 15, A. Bertacco 16

1Department of Surgery, Oncology and Gastroenterology, Hepatobiliary Surgery and Liver Transplantation, - Padova (Italy), 2Hepatobiliary Surgery 
Unit, San Raffaele - Milano (Italy), 3General and Hepatobiliary Surgery Unit, A.O.U. Integrata Verona - Policlinico G.B. Rossi - Verona (Italy), 4Units 
of Gastrointestinal Surgery and Liver Transplantation, National Cancer Institute of Milan - Milano (Italy), 5General and oncological surgery, Ospedale 
Mauriziano Umberto I-S.C. - Torino (Italy), 6Abdominal surgery and transplant, IsMeTT - Palermo (Italy), 7General surgery and transplant, A.O.U. Pisana 
- Pisa (Italy), 8Hepatobiliary Surgery and Liver Transplant Unit, A.O.R.N. "A. Cardarelli" - Napoli (Italy), 9General surgery A and emergency, Ospedale 
Maggiore AUSL - Bologna (Italy), 10Hepatobiliary Surgery Unit, A.Gemelli - Roma (Italy), 11General and Hepatobiliary-pancreatic Surgery Unit, S. M. 
Loreto Nuovo-ASL NA1 - Napoli (Italy), 12Hepatobiliary surgery, Istituto Clinico Humanitas - Rozzano (Italy), 13Hepatobiliary Surgery, Ospedale Centrale - 
Bolzano (Italy), 14Section of Gastroenterology Department of Surgery, Oncology and Gastroenterology - Padova (Italy), 15Department of Medical and Surgical 
Sciences - Bologna (Italy), 16Department of Surgery, Oncology and Gastroenterology, Hepatobiliary Surgery and Liver Transplantation - Padova (Italy)

Objectives
TACE represents the recommended treatment modality for BCLC B patients although this stage includes a very heterogeneous patient population. Some 
of these patients may benefit of potentially radical treatments with particular reference to laparoscopic approaches.The aim of this study is to compare the 
outcome of laparoscopic liver resection (LLR) to that of transarterial chemoembolization (TACE) in intermediate stage HCC patients.

Methods
Data of HCC patients treated with LLR at 13 Italian centers and collected in the prospective laparoscopic database “I-go-MILS” were analyzed and compared 
with those treated with TACE included in the ITA.LI.CA database (a prospective hepatologic national database) in the period 2014-2017. Only BCLC B HCC 
patients were considered for the analysis: a propensity score analysis was used to match LLR and TACE patients.

Results
52 HCC patients underwent LLR (I-go-MILS); patients treated with TACE in the same period were 124 (ITA.LI.CA). After propensity score analysis 
(40 patients each group) LLR provided 1, 3 and 5 year OS of 97.1%, 93.8% and 82.1% respectively, that resulted significantly higher (p=0.020) compared to 
TACE (87.2%, 67.8% and 63.9%). As far as tumor recurrence was concerned a trend toward lower recurrence in the LLR group was found (p=0.087). At the 
multivariate analysis LLR (HR=0.2) positively impacted survival while portal hypertension (HR=6.6) was found independently associated with a worse outcome.

Conclusion
In a setting of propensity score comparison of prospective national HCC databases, LLR showed a significant survival benefit over TACE in selected BCLC B 
patients.

OS12-06 Intrahepatic approarch in laparoscopic S7 and S8 subsegmentectomy

Y. Morita, T. Hayashi, T. Higashihara
Tokyo Metropolitan Tama Medical Center - Fuchu (Japan)

Objectives
Laparoscopic S7 and S8 subsegmentectomy which Glissonean branches is far from the hepatic duct is difficult. There is a 
possibility of leakage of bile. We report on the S7, S8 subsegmentectomy by Intrahepatic approach under real - time echo 
guidance.

Methods
Laparoscopic intraoperative ultrasonography is performed. We check the targeted Glissonean pedicle. Echo probe is placed on 
the side opposite to resection starting part. In S8 case, echo probe is placed on the back of the liver near right adrenal grand, 
and liver resection is started on S5/8 boundary. In S7 case, echo probe is placed on the median segment, and liver resection 
is started on S6/7 boundary around right adrenal gland. We can approach the targeted Glissonean pedicle without losing the 
intrahepatic resectional plane due to real-time ultrasound guidance. The demarcation line appears on the liver surface by 
clamping of the targeted Glissonean pedicle. We can easily performed liver resection using three indicators (root of Glissonean 
pedicle, hepatic vein and demarcation line). There is no injury of the fine branches around hepatic hilum. Furthermore there 
is no need for cholecystectomy.

Results
S7 resection 4 cases, S8 resection 5 cases were performed. Bleeding volume 631 (120 - 2030) g, operative time 444 (313 - 
721) minutes, no postoperative complications, postoperative hospital stay was 8 (7 - 10) days. (Median (range) in all cases) All 
surgical margin in pathology were also negative.

Conclusion
Intrahepatic approach under real - time echo guidance in laparoscopic S7, S8 subsegmentectomy is useful.
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OS12-07 Developement of Laparoscopic Liver Resection in Argentina. The Impact of 
a Training Program

J. Salceda 1, M. Moro 2, R. Sanchez Claria 3, D. Fernandez 4, L. Mccormack 5, D. Biagiola 3, J. Pekolj 3

1Hospital Ramon Santamarina - Tandil (Argentina), 2Hospital Italiano de Bahia Blanca - Bahía Blancaia Blanca 
(Argentina), 3Hospital Italiano de Buenos Aires - Buenos Aires (Argentina), 4Clinica Pueyrredon - Mar Del Platadel 
Plata (Argentina), 5Hospital Aleman de Buenos Aires - Buenos Aires (Argentina)

Objectives
The aim of this report is to communicate de raise of laparoscopic liver resections (LLR) in a region of Argentina and also to 
emphasize the impact of a traditional HPB training program in the development of laparoscopic approach and liver surgery 
in argentina outside Buenos Aires.

Methods
After the first publication of our initial experience in LLR many of young surgeons trained in our fellowship programe have 
come back to their origin cities and developed different HPB Units there. Still engaged and associated with main mothership 
Hospital, a settled collaboration network has helped to develop LLR in Argentina. We present a retrospective study of a multi 
centric series on behalf of Hospital Italiano HPB Group. We study indications, techniques and results of the largest series 
reported in argentina and also we aimed to compare with our initial experience reported in order to mesure the impact of 
the training program over the years.

Results
250 laparoscopic liver resections were done in this multicentric collaboration group. We exclude a larger number of 
laparoscopic liver procedures as deroofing, fenestration and others. Conversion to open rate was 6% and in 4 patients whom 
underwent posterior segments resections hand port was added in order to finish the procedure. Anatomic resections were 
41% and non anatomic 59%. Major liver resections were 9%. Malignancy indication was 56% with colorectal liver metastases 
as main indication followed by HCC. Morbidity rate over Clavien grade 3 were 6,5%, reoperation 3% and mortality 1,3%. 
Our first initial report included only 26 patients and benign indications was up to 78% and only one major resection was 
performed (4%).

Conclusion
Laparoscopic approach for liver resections is in continuous raise wide world. Our study shows that this is reality also in 
Argentina but wants to emphasize the impact of a HPB training program as a trigger for development all over our country.

OS12-08 Minimally Invasive Liver Resection: A Continuing Evolution

S. Raju 1, A. Flaris 1, H. Khadra 1, P. Mclaren 2, J. Buell 1

1Tulane School of Medicine - New Orleans (United States of America), 2LSU Health Sciences Center New Orleans - 
New Orleans (United States of America)

Objectives
Multiple studies have evaluated the early learning curve of laparoscopic liver surgery but there has been no long-term 
assessment of continued proficiency in minimally invasive resection.

Methods
The current study is derived from a series of 773 liver resections of which 482 were performed minimally invasively. 
Retrospective analysis of the last 100 minimally invasive liver resections were compared with the prior 100 to evaluate trends 
in selection and outcomes.

Results
During the last 100 resections a minimally invasive approach was utilized in 71% of the patients compared to 56% in the prior 
100 cases.   

   Age 
(years) Cirrhosis Obese HCC Tumor 

(cm) 
Major 

Resection 
Right 

Posterior 
Resection 

Robotic 
OR 
time 
(hr) 

Estimated 
blood loss 

(ml) 
Transfusion Complication Readmission

Last 100 57.1 34% 49% 35% 5.4 17% 27% 13% 2.1 166 4% 12% 3%
Prior 100 56.8 27% 33% 21% 5.1 14% 26% 7% 2.5 190 16% 25% 3%
p value 0.890 0.282 0.021 0.027 0.621 0.560 0.873 0.157 0.003 0.456 0.104 0.017 0.863

Conclusion
Minimally invasive liver resection is a challenging procedure especially in cirrhotics, major resections and posterior resections; 
but continued experience improves outcomes.
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OS13-01 Local Recurrence Rates Following Laparoscopic Ultrasound-Guided 
Microwave Ablation for Hepatic Metastases of Colorectal Adenocarcinoma

B. Motz, R. Pickens, J. Sulzer, A. Cochran, I. Mckillop, D. Vrochides, J. Martinie, E. Baker, L. Ocuin, 
D. Iannitti
Carolinas Medical Center - Charlotte (United States of America)

Objectives
Radiofrequency ablation (RFA) is an important treatment modality for patients with oligometastatic colorectal adenocarcinoma 
(CRC) isolated to the liver, though patients with tumors larger than 3cm have been shown to have higher local recurrence 
rates. Recently, microwave ablation (MWA) has begun to supplant RFA due to a number of advantages. This study primarily 
aims to evaluate the local recurrence rate of this modality in a single institution.

Methods
Patients who underwent laparoscopic MWA from 2007 to 2018 at Carolinas Medical Center were retrospectively reviewed. 
Patients were identified from medical records containing the International Classification of Disease (ICD)-9 and 10 codes 
for CRC and the current procedural terminology (CPT) code for laparoscopic ablation of liver tumors (47370), which was 
exclusively performed using MWA under ultrasound guidance during this time period. Patients were divided into two groups: 
patients with all tumors ≤3cm and patients with at least one tumor >3cm. Data were then analyzed using STATA.

Results
167 patients with 328 tumors underwent MWA from 2007-2018 with an average follow up of 17.7 months (range: 0-80mos). 
142 patients with 279 tumors were included in the ≤3cm group, while 25 patients with 49 tumors were included in the >3cm 
group. The majority of patients had only 1 tumor ablated (range: 1 to 14). Incomplete ablation was lower for the ≤3cm group, 
but this did not reach statistical significance (2.9% vs. 8.0%, p=0.220). Significantly fewer tumors in the ≤3cm group recurred 
locally (11.8% vs. 30.3%, p=0.008). Local recurrence occurred in 24 (17.9%) patients in the ≤3cm group, and in 10 (40.0%) patients 
in the >3cm group, p=0.013.

Conclusion
Data from our retrospective series shows that MWA is effective, with acceptable local recurrence rates in patients with 
tumors ≤3cm. Patients with larger tumors have notably higher local recurrence rates, and further prospective studies are 
needed to determine the role of MWA in this population.

OS13-02 Initial experience of laparoscopic right lobectomy after portal vein 
embolization

H.D. Cho, K.H. Kim
Ulsan University and Asan Medical Center - Seoul (Republic of Korea)

Objectives
Portal vein embolization is a technique used before hepatic resection to increase the size of remnant liver after surgery. This 
therapy redirects portal blood to segments of the future liver remnant, resulting in hypertrophy. The purpose of this study 
was to find out the safety and feasibility of laparoscopic right lobectomy after portal vein embolization.

Methods
All consecutive cases of laparoscopic right lobectomy after portal vein embolization between July 2014 and April 2018 in a 
tertiary referral hospital were enrolled in this retrospective cohort study. All surgical procedures were performed by one 
surgeon. There were 14 cases of laparoscopic right lobectomy after portal vein embolization. The group was analysed in 
terms of donor demographics, preoperative data, postoperative outcomes.

Results
The mean age of the donors was 51.3 ± 9.2 years, the mean operative time was 266.4 ± 67.9 minutes and mean 
postoperative hospital stay was 9.8 days. The number of complications was 2 cases (14.3%) and among them, the Clavien-
Dindo classification III or higher complication was 1 (7.1%). There were no mortality cases.

Conclusion
Laparoscopic right lobectomy after portal vein embolization was a safe and feasible procedure for selected patients. It 
showed an acceptable incidence of complications. The authors suggest that laparoscopic right lobectomy after portal vein 
embolization could be a reasonable operative option for selected patients.
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OS13-03 Laparoscopy-assisted hybrid living donor hepatectomy in Kyoto University

S. Yagi, T. Kaido, T Ito, S. Seo, K. Taura, S. Uemoto
HBP and transplant surgery, Kyoto University - Kyoto (Japan)

Objectives
Although minimal invasive surgery is one of the most largest target in living-donor liver transplantation, the donor safety 
should be assured. We introduced laparoscopy-assisted hybrid living donor surgery (LAHDS) in 2012 to minimize the donor 
incision in meticulous manner to secure the donor safety at the same time. The aim of this study is to describe the surgical 
procedures, discuss tips and pitfalls, and address the potential for a smooth transition to pure laparoscopic donor hepatectomy 
safely.

Methods
From Jan 2011 to Dec 2016, we performed LDLT using right or left lobe in 182 cases, which includes 105 LAHDS cases. We 
compared the clinical results in both donor and recipients between conventional open donor surgery (right graft: 39 cases, 
left graft: 38 cases) and LAHDS (right graft: 54 cases, left graft: 51 cases) retrospectively. Surgical procedures: An 8-cm mark 
is made along the midline from a point 2 cm below the xiphoid process, though which the assistant insert the left hand to 
mobilize the liver laparoscopically. The midline incision is protected and retracted by a wound attachment. After mobilization 
of the right lobe by dissection of the right coronary ligament, triangular ligament, we extend the midline incision to 12 and 
14cm in left and right graft procurement respectively, and convert open surgery to dissection of the liver. After we secure 
the right or left Glissonean pedicle, perform the liver dissection using hanging maneuver.

Results
There is no difference in operative factors between groups. The incidence of complications, length of hospital stay, and 
postoperative changes in both groups were comparable. The prognosis and complication in the recipient showed no difference 
between groups.

Conclusion
Our LAHDS procedure can be performed as safely as conventional open donor surgery.

OS13-04 Outcomes of Open versus Laparoscopic Hepatic Ablation for Metastatic 
Colorectal Cancer: A Single Institutional Review

M. LeCompte, G. Williams, J. Chinnis, R. Takchi, C. Hammill
Washington Unniversity - Saint Louis (United States of America)

Objectives
Thermal ablation has become an important tool utilized in the management of colorectal liver metastases. This can be 
performed via open or laparoscopic surgical techniques. Laparoscopic ablation is associated with shorter hospital stays and 
reduced complications but at the cost of increased technical difficulty which may affect oncologic outcomes. The purpose of 
this study was to compare the outcomes of laparoscopic and open ablation.

Methods
A single center, retrospective review was conducted of hepatic ablations performed from 2012 to 2017. CPT codes were used 
to identify patients and a chart review was conducted to select patients with metastatic colorectal lesions. Data was collected 
on preoperative and postoperative imaging findings, therapy and outcomes. Descriptive statistics and Kaplan-Meier analysis 
were used to assess outcomes.

Results
125 patients (65.6% male) were treated with 138 ablations during the study period. Ninety-six open and 42 laparoscopic 
ablations were performed, the majority (94%) under ultrasound guidance. Ablation was performed in conjunction with liver 
resection in 57.6% (n=72). Factors associated with open ablation were increased body mass index (p=0.05), concurrent hepatic 
resection (p<0.01) and prior abdominal surgery (p=0.02). Disease recurred at the site of ablation in 7 patients, 2 laparoscopic 
(5.4%) and 5 open (5.6%; p=0.95). Average time from ablation to local recurrence was 103 days. New metastases were found 
in 35.9% (n=44) of patients on first follow-up imaging. Median progression free survival was 13.6 months and overall survival 
was 66.3 months. No significant difference was seen between laparoscopic versus open ablation in overall survival (57.6 versus 
66.3 months respectively p=0.80).

Conclusion
This study demonstrates similar oncologic outcomes between laparoscopic and open hepatic ablation for metastatic colorectal 
cancer, despite the increased technical difficulty of laparoscopic ultrasound and ablation.
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OS13-05 Impact of cumulative ischemia time with intermittent use of the Pringle 
maneuver on early surgical outcomes in laparoscopic hepatectomies. A bi-
instintutional study on 217 patients

S. Lopez-Ben 1, F. Rotellar 2, M. Albiol 1, S. Esteban 2, L. Falgueras 1, F. Guillen 2, E. Castro 1, 
J. Alvarez-Cienfuegos 2

1Hospital Universitari de Girona Josep Trueta - Girona (Spain), 2Clinica Universidad de Navarra - Pamplona (Spain)

Objectives
The objective was to analyze the impact of cumulative ischemia time (>60 min) after intermittent Pringle maneuver on early 
surgical outcomes in laparoscopic hepatectomies.

Methods
A retrospective study was conducted from prospectively collected databases of two centers (Hospital Universitari de Girona 
and Clinica Universidad de Navarra, Spain) on laparoscopic liver resections performed under intermittent Pringle maneuver. 
Demographic data, ASA grade, (BMI), and diagnosis were collected. Surgical parameters analyzed: length of surgery, i.o. 
bleeding, type of resection (Brisbane classif.), cumulative clamping time (60-90, 90-120, >120min), hospital stay and incidence 
of severe complications (Clavien > IIIb). ANOVA test and t-test were used for statistical analysis between groups.

Results
217 patients were operated (78% ♂); mean age 63.3 y.o. Mean BMI 27.5. Most patients (80%, n=175) were ASA III. 19 lesions 
were benign, 64 HCC, 114 CRC MTS, 10 non-CRC MTS and 4 other types. 43% had received neoadjuvant treatment. Mean 
op. time was 344 min (SD 90) (median 334 (280-402)). Median bleeding was 259 (50-725,75) ml. Median stay was 4 days (3-5). 10 
patients (4,6%) required conversion to open surgery. Ischemia time was 60-90 min in 118 patients (Group 1), >90-120 min in 
63 (Group 2) and >120 min in 36 patients (Group 3). Length of surgery in the groups was 307, 374 and 450 min., respectively. 
Operative bleeding in the three groups was 427, 459 and 637 cc.; without significant differences (p=0.23) 5 patients (4.2%) 
experienced major complications in Group 1, 6 (9.5%) in Group 2 and 5 (13.8%) in Group 3. The three groups showed the same 
median length of stay (4 days); mean was 4.4, 5.3 and 7.4 days respectively; without significant differences (p=0.09).

Conclusion
Intermittent Pringle maneuver is well tolerated and allows prolonged ischemia times (> 120 min) in liver resections. Morbity 
and mortality in this group of complex resections compare well with those considered standard acceptable rates.

OS13-06 Quantification of Additional Lesions Identified at Laparoscopic Microwave 
Ablation for HCC

J. Sulzer, R. Pickens, L. Ocuin, E. Baker, J. Martinie, D. Vrochides, D. Iannitti
Atrium Health - Charlotte (United States of America)

Objectives
Ablative therapies have become a routinely utilized tool in the treatment of hepatocellular carcinoma (HCC) having been 
accepted as first line therapy as well a component in multimodality care pathways. A key benefit is the lower morbidity 
associated the minimally invasive approach with percutaneous or laparoscopic intervention. While use of percutaneous 
ablation has found widespread acceptance, it remains limited by relatively higher rates of local recurrence compared to 
surgical approaches. This has persisted even with advanced technologies such as microwave ablation (MWA). Contributing 
factors could be failure to accurately diagnose all lesions on pre-treatment scans and technical limitations of the percutaneous 
approach. Our group performs MWA in a laparoscopic manner using real-time intra-operative ultrasound (IOUS) and 
routinely identifies lesions not noted on preoperative imaging.

Methods
To quantify these lesions a retrospective review of the 100 most recent cases in our database was completed for laparoscopic 
MWA performed for HCC. Ablations for bleeding (3) and patients without preoperative imaging available for review (10) 
were excluded leaving 87 patients for analysis.

Results
Fifteen new lesions in 13 patients were detected at the time of laparoscopic exam and IOUS that were not noted on 
preoperative imaging. These newly detected lesions represent 9.8% of all lesions ablated in the cohort. Pathologic confirmation 
of HCC was available on 6/13 patients. Four additional patients had a single lesion each which was noted on preoperative 
imaging that could not be identified by IOUS. Preoperative imaging was by triphasic CT (9/13) or MRI (4/13) at a median of 
30 days prior to surgery.

Conclusion
These data suggest a potential benefit of laparoscopic MWA over percutaneous approaches due to the ability to identify 
additional lesions at the time of treatment. Additional ongoing prospective studies aim to better characterize these lesions 
morphologically and histopathologically.
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OS13-07 The Modified Liver Hanging Maneuver in Laparoscopic Major 
Hepatectomy: Learning curve and Evolution of Indications

J.H. Kim
Department of Surgery, Eulji University College of Medicine - Daejeon (Republic of Korea)

Objectives
Laparoscopic major hepatectomy is a technically challenging procedure and needs a steep learning curve. The liver hanging 
maneuver is a useful technique, especially in the case of large tumors or invasive tumors which is relatively contraindications 
for laparoscopic hepatectomy. The present study aimed to evaluate the learning curve for laparoscopic major hepatectomy 
using the liver hanging maneuver.

Methods
From January 2013 and September 2018, we retrospectively reviewed patients who underwent laparoscopic major 
hepatectomy using the liver hanging maneuver by a single surgeon. Our hanging technique involves the hanging tape was 
placed along the inferior vena cava for right-sided hepatectomy or the ligamentum venosum for left-sided hepatectomy. The 
learning curve for operating time and blood loss was evaluated using the cumulative sum (CUSUM) method.

Results
Of the 53 patients, 18 patients underwent right hepatectomy, 26 underwent left hepatectomy and 9 underwent right posterior 
sectionectomy. CUSUM analysis showed that operative time and blood loss improved after the 30th laparoscopic major 
hepatectomy.
These 53 consecutive patients were divided into two groups (early group: 1- 30 cases, late group: 31-53 cases). The median 
operation time was decreased in the late group, but the difference was not statistically significant (270 vs. 245 min, p = 0.261). 
The median blood loss was significantly lower in the late group (350 vs. 150 ml, p < 0.001).
The large tumors (greater than 10 cm) and tumors in proximity to major vessels were significantly higher in late group (0 vs. 
17.4% p= 0.018, 3.3 vs. 21.7% p= 0.036, respectively).

Conclusion
This study shows that laparoscopic major hepatectomy has a learning curve of 30 cases. The step-wise training and 
standardized procedure of the liver hanging maneuver may shorten the learning curve. After standardization of our 
procedure, the indications have gradually been extended to large tumors or invasive tumors.

OS13-08 Super-Sized: Obesity affects outcomes in liver resections

A. Flaris 1, S. Raju 1, H. Khadra 1, P. Mclaren 2, J. Buell 1

1Tulane School of Medicine - New Orleans (United States of America), 2Louisiana State University Health Sciences 
Center - New Orleans (United States of America)

Objectives
Obesity (body mass index (BMI) ≥ 30kg/m2) prevalence is increasing in the West and is known to negatively affect surgical 
outcomes. We performed a retrospective analysis to estimate the impact of obesity on post-operative outcomes following 
liver resection.

Methods
Our series was grouped into obese (O) and non-obese patients (NO). Categorical data was compared with Fisher’s exact and 
continuous data with t-test. Statistical significance was set at p<0.05. Complications were grouped as mild (Clavien-Dindo 
1-2) and severe (Clavien-Dindo 3-5).

Results
768 operations were performed between 2000-18. 219 (29%) were performed on O. 138 (63%), were performed laparoscopically. 
Cirrhosis was present in 20% of the O vs. 18% of the NO (p=0.53). Cancer was more common in the O (61% vs. 45%, p<0.05). 
Hepatocellular carcinoma occurred more frequently in the NO (27% vs. 38%, p<0.05). The incidence of long-term cancer 
recurrence was comparable. Operative times were similar (1-8h, median of 3h, interquartile range [IQR] 2-8h in the O vs. 
0.5-14h, median 3.5h, IQR 2-5h in the NO, p=0.97). 90 day mortality was comparable (2.28% in the O vs 2.39% in the NO, p=1). 
All-cause mortality was significantly higher in the O (27% vs. 18%, p<0.05). ICU length of stay (LOS) was similar (0-3 days, 
median 0d, IQR 0 -1d in the O vs. 0-3d, median 0d, IQR: 0-1d in the NO, p=0.64). Total LOS was also similar: 1-60d (median 
5d, IQR 3 -8d) for the O vs. 1-120d (median 5d, IQR: 3-7d) for the NO (p=0.77). Mild complications were more common in the 
O (19 vs 11%, p<0.05), whereas severe complications were comparable (18% in the O vs 14% in the NO, p=0.36). Readmission 
rate was higher for the O (12% vs. 5%, p<0.05).

Conclusion
No technique or operative differences were noted including OR time, LOS and 90-day mortality between the groups. 
However the higher incidence of readmission and the higher mortality rates indicate the innate and metabolic risks of these 
patients.
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OS14-01 Minimally invasive versus open resection of postero-superior segments for 
colorectal cancer liver metastases: comparative analysis of survival with 
propensity score matching

M. Efanov 1, D. Granov 2, R. Alikhanov 1, V. Tsvirkun 1, I. Kazakov 1, I. Rutkin 2, P. Kim 1, A. Vankovich 1, 
N. Elizarova 1

1Moscow Clinical Research Center - Moscow (Russia), 2Russian Research Center of Radiology and Surgical 
Technologies - St.petersburg (Russia)

Objectives
Propensity score matching (PSM) based comparative analysis of survival after laparoscopic and open resection of postero-
superior segments for colorectal liver metastases in two Russian centers.

Methods
Data were collected for seven years (2010-2017) in two Russian high-volume centers. The primary endpoint of the study was 
comparison of survival after minimally invasive laparoscopic and open liver resection of postero-superior segments using PSM. 
The secondary point was estimation of immediate outcomes in PSM based analysis.

Results
Outcomes of liver resections in total of 147 patients with colorectal metastases were analyzed, including 88 minimally invasive 
(robot-assisted and laparoscopic) liver resections and 59 open liver resections. Patients without complete follow up data and with 
extrahepatic metastases were excluded from survival analysis. Immediate treatment outcomes and survival of 54 patients (after 
37 minimally invasive and 17 open procedures for metastases in postero-superior segments) were analyzed. Before PS matching 
4-year survival was 68% and 62% after minimally invasive and open liver resection, respectively. Thirteen pairs were matched. 
Laparoscopic liver resection demonstrates significantly better outcomes in comparison with open procedures in terms of mean 
blood loss and time of hospital stay before PSM. After PSM there were no differences in mean blood loss and mean length of 
hospital stay. No differences were revealed in severe morbidity (grade III and more according to Clavien-Dindo classification) as 
well in duration of liver resection and ICU stay between open and minimally procedures before and after PSM. After matching 
3-year survival was 81% for minimally invasive and 70% for open resection without significant differences.

Conclusion
Russian multicenter data based analysis confirmed lack of differences in survival after laparoscopic and open resections of 
postero-superior segments in patients with colorectal liver metastases.

OS14-02 Laparoscopic Anatomical Segmentectomy with ICG Fluorescence Staining 
by 3D Simulation and Laparoscopic Ultrasound Guided Portal Branch 
Puncture Approach

X.Y. Wang, Q. Gao, X. Zhu, J. Zhou, J. Fan
Zhongshan hospital, Fudan University - Shanghai (China)

Objectives
Anatomical hepatic resection could improve survival and limit complications from hepatectomy. The segment identification 
techniques commonly used in open surgery are blue dye staining and Glissonean pedicle approach. However, Blue dye 
washouts quickly and is unclear under laparoscopic view. Glissonean approach is impossible to identify the intersegmental 
plane during transection. Herein, we developed 3D simulation and laparoscopic ultrasound guided portal branch puncture 
technique(LUSPVP) for injection ICG to the visualization of segments during laparoscopic anatomical segmentectomy (LAS).

Methods
Preoperative 3D reconstruction of the tumor and vessels, and simulation of the perfusion area of portal branches(PV) were 
performed. The PVs of segments were identified and punctured with the 22-gauge PTCD needle through the abdominal wall 
under laparoscopic US and 3D simulation guide. 5ml ICG dye (0.0125mg/ml) was injected into PVs without clamping inflow. 
The target segments started to fluoresce immediately. Transection was along the fluorescence boundary with Harmonic and 
CUSA under real-time fusion ICG-fluorescence imaging. The clinical data of patients who underwent LAS by LUSPVP in 
Zhongshan hospital between Dec 2016 and Nov 2018 were collected and analyzed.

Results
132 patients underwent LAS with ICG staining, in which 53 patients used LUSPVP. LUSPVP in S8,S7,S6,S5,S4a,S3 and S2 was 
respectively performed to 11, 19, 10,4,2,4 and 3 patients. Success rate of LUSPVP was 100% if the diameter of PV was > 2mm. 
Satisfaction rate of ICG positive staining was 89.1%. The intersegmental plane could be indentified clearly during division. 
The hepatic vein and Glissonean pedicles of segments were present on the border of fluorescence (with video from S1-S8). 
The postoperative courses of all cases were uneventful.

Conclusion
ICG fluorescence staining by LUSPVP has great value in LAS and subsegmentectomy, most appropriate for posterosuperior 
segmentectomy. This novel technique enhances the accuracy of LAS.
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OS14-03 Usefulness of the clamp crushing technique in laparoscopic liver resection

M. Sugimoto, S. Kobayashi, S. Takahashi, M. Konishi, N. Gotohda
Department of Hepatobiliary and Pancreatic Surgery, National Cancer Center Hospital East - Kashiwa (Japan)

Objectives
The clamp crushing technique has consistently been utilized to transect liver parenchyma in both open and laparoscopic liver 
surgery at our institution. The aim of this study was to evaluate short-term postoperative outcomes after laparoscopic liver 
resection using the clamp crushing technique.

Methods
The study subjects included consecutive 316 patients undergoing laparoscopic liver resection between January 2015 and 
November 2018. At operation, patients were positioned supine for left liver resection, while left lateral for right liver 
resection. After pneumoperitoneum was established, liver surface with sufficient margin from the tumor was marked and 
pre-coagulated using intraoperative ultrasound and electrocautery. Then, liver parenchyma was transected with the clamp 
crushing technique using laparosonic coagulating shears (LCS). Vessels of Glisson or hepatic venous system appearing on the 
transection line were sealed and cut by LCS or clipped and cut. Vessels running deep inside liver parenchyma nearby the 
tumor were longitudinally dissected, using LCS or Kelly forceps. The vessels running or branching only toward the tumor 
side were divided.

Results
In total of the 316 patients, there were 185 patients (59%) diagnosed as having colorectal liver metastasis and 98 (31%) as 
hepatocellular carcinoma. Tumors were located on anterior segment in 153 patients (48%), posterior in 146 (46%), lateral in 
100 (32%), medial in 60 (19%), and caudate lobe in 18 (6%). Ninety-eight patients (31%) had multiple tumors. Pure laparoscopic 
surgery without conversion to open procedure was performed for all cases. Median operation time was 136 min, and median 
estimated blood loss was 24 mL. Postoperative complications included 7 patients (2%) with the Clavien-Dindo grade IIIa, 21 
with grade II (7%), and no mortality. Median duration of postoperative hospital stay was 7 days.

Conclusion
Our laparoscopic liver resection with the clamp crushing technique appeared to be safe and feasible.

OS14-04 Robotic-assisted resection for hilar cholangiocarcinoma. Evaluation of 
initial experience

M. Efanov, R. Alikhanov, V. Tsvirkun, I. Kazakov, P. Kim, A. Vankovich, N. Elizarova
Moscow Clinical Research Center - Moscow (Russia)

Objectives
Estimation of outcomes after robot-assisted resection for hilar cholangiocarcinoma.

Methods
Data were collected for four years (2014-2016). All patients underwent surgery with intention to treat for hilar 
cholangiocarcinoma. Diagnosis was based on medical history, CT, MRI and PTBD data. The standard procedure included 
major liver resection with segmentectomy 1, extrahepatic bile duct resection and Roux-en-Y biliary reconstruction with D2 
lymphadenectomy. In case of insufficient (<40%) volume of FLR its hypertrophy was induced by modified variant of ALPPS 
(PRALPPS).

Results
Twelve patients were treated. Major liver resection was performed in 11 patients. In one case of papillary tumor type I 
according to Bismuth-Corlette classification extrahepatic bile ducts were resected without liver resection. Final histological 
examination confirmed hilar cholangiocarcinoma in 9 patients with exception of 2 patients with benign strictures and 
gallbladder sarcoma in one patient. In two patients there was conversion to open procedure due to vascular invasion required 
vascular resection and reconstruction. After initial period of the first 4 procedures the mean time decreased from 858 (560-980) 
min to 612 (490-690) min without significant differences. Mean blood loss was 420 (50-950) mL. The rate of R0/R1 resection 
was 9/1 in patients with malignancy. The mean number of lymph nodes harvested was 8 (4-9). Severe complications (>2 
according Clavien-Dindo classification) revealed in 9 patients. In six of them IIIa,b grade morbidity was observed. One patient 
died due to liver failure. The mean hospital stay was 22 (11-37) days. The mean follow up time was 8 (1-19) months. One 
patient died due to tumor progression 18 months after procedure.

Conclusion
The initial experience of robot-assisted resection for hilar cholangiocarcinoma suggests that robotic approach may be 
validated in highly selected patients. Further evaluation is needed to clarify the surgical and oncological safety.
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OS14-05 Strategy for advanced laparoscopic hepatectomy (ALH); an initial 
experience of three ALH cases

S. Marubashi, S. Tsukida, S. Suzushino, M. Muto, N. Sato, Y. Kofunato, T. Ishigame, R. Okada, 
T. Kimura, A. Kenjo, T. Shimura
Fukushima Medical University - Fukushima (Japan)

Objectives
Advanced laparoscopic hepatectomy (ALH) such as major hepatectomy for large tumor or hepatectomy for the patients with 
previous laparotomy remains to be technically challenging even though laparoscopic hepatectomy has become a common 
procedure in community hospitals as well as high volume centers in Japan. It is important to evaluate the feasibility and to 
decide the indication of laparoscopic procedure for these difficult cases. Our policy for performing ALH was to set a standard 
for converting to hand-assisted or open hepatectomy in terms of operative duration and blood loss.

Methods
We herein present an initial experience of three cases with ALH.

Results
Case1 (50s-y-o female): S1 segmentectomy for a large S1 hemangioma (9cm), and successfully resected under pure 
laparoscopic procedure. Postoperative course was uneventful. OP time; 322 min, Blood loss; 110 ml. Case 2 (70s-y-o male): 
Left lobectomy for ruptured HCC with a history of previous laparotomy; a partial resection of intestine for a traumatic 
injury. Although intraabdominal adhesion was severe, pure laparoscopic left lobectomy itself was feasible and uneventful. He 
discharged 8 days after surgery without any postoperative complication. OP time; 476 min, Blood loss; 50 ml. Case 3 (20s-y-o 
female): Right lobectomy for 13 cm hemangioma. The tumor was located mainly in S7, and anterior approach for hepatectomy 
was taken as a procedure. Hemostasis was difficult until the division of the artery due to one of the feeding arteries, coming 
from diaphragm. Finally, pure laparoscopic right lobectomy was successfully performed. Postoperative course was uneventful. 
OP time; 582 min, Blood loss; 625 ml. No transfusion.

Conclusion
In conclusions, all cases of our initial experience of ALH were successful and received benefits of pure laparoscopic procedure. 
ALH would be substantially feasible and beneficial as long as setting a standard for converting to open hepatectomy with 
certain safety caution.

OS14-06 Laparoscopic Oncologic Extended Resection of Incidentally Discovered 
Gallbladder Cancer Is Safe and Oncologically Effective: A Multi-Institutional 
Inverse Probability of Treatment Weighting Analysis of 255 Patients

E.A. Vega 1, X. De Arextabala 2, M. Vivanco 2, G. Rencoret 2, M. Sanhueza 3, N. Jarufe 4, C. Diaz 3, 
E. Vinuela 3, C. Conrad 5

1MD Anderson Cancer Center - Houston (United States of America), 2Clinica Alemana Santiago - Vitacura (Chile), 
3Hospital Sotero del Rio - Puente Alto (Chile), 4Pontificie Universidad Catolica de Chile - Santiago (Chile), 5St 
Elizabeth's Medical Center - Boston (United States of America)

Objectives
To compare laparoscopic to open oncologic extended resection (OER) of incidentally discovered gallbladder cancer (IGBC) while 
minimizing selection bias. Background: The safety and oncologic efficacy of laparoscopic OER of IGBC has not been studied.

Methods
Patients with IGBC from 4 centers who underwent curative intent OER at 4 centers 2000-2017 were analyzed. In this intention-
to-treat analysis, overall survival (OS) and recurrence-free survival (RFS) were analyzed. Inverse probability of surgery 
treatment weighting using the propensity score was performed.

Results
The study included 255 OER patients (190 open and 65 laparoscopic). Nineteen laparoscopy patients underwent conversion. 
Surgery before 2011 was the only factor associated with conversion. Median hospital stay was shorter following laparoscopic 
OER (4 vs 6 days; p=0.032). Three-year OS rates for laparoscopic and open OER were 87% and 62%, respectively (p=0.87). 
Independent predictors of worse OS were residual cancer (hazard ratio [HR] 1.9; 95CI 1.17-3.11), blood loss >500 ml (HR 1.83; 
95CI 1.23-2.74) and ≥4 node positivity (HR 3.11; 95CI 1.46-6.65). On competing-risk analysis, RFS was higher for laparoscopic 
OER (p=0.04), but OS did not differ between groups. Independent predictors of worse RFS were 1-3 and ≥4 node positivity (HR 
2.16.; 95CI1.29-3.60) and (HR 4.39; 1.96-9.82) and residual cancer (HR 2.42; 95CI 1.46-4.0).

Conclusion
Laparoscopic OER for selected patients with IGBC is safe and oncologically effective. Dissemination of advanced laparoscopic 
skills and timely referral of IGBC patients to specialized centers may allow more patients to benefit from this demanding 
operation.
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OS14-07 Clinical outcomes of Laparoscopic living donor right hepatectomy without 
Pringle’s and Hanging maneuver

J.R. Han, Y.S. Han, S.K. Lee, H.T. Ha
Hepatobiliary Pancreas Surgery and Liver Transplantation, Kyungpook National University, School of Medicine, 
Kyungpook National University Hospital - Daegu (Republic of Korea)

Objectives
Careful preparation and blood-saving surgery will significantly lower the postoperative morbidity in laparoscopic liver 
resection (LLR). To reduce bleeding during hepatectomy, it is significant to decrease central venous pressure (CVP) and apply 
Pringle’s & hanging maneuver (P&H). However, P&H are cumbersome and has the potential for further injury by excessive 
mobilization and dissection of inferior vena cava and right lobe of liver, especially in living liver donors. We would like to 
present the experience and outcomes of laparoscopic living donor right hepatectomy (LDRH) performed without P&H.

Methods
Between December 2014 and October 2018, among 97 cases of living donor right hepatectomy, 50 donors underwent LDRH. 
During LDRH, mean pneumoperitoneal pressure was 12 mmHg and CVP was less than 5 mmHg. The right liver was 
mobilized to the inferior half portion of retrohepatic IVC and large right inferior hepatic veins were preserved. The caudal 
approach without P&H was applied for liver parenchymal transection. The V5 and V8 for reconstruction were also preserved 
until just before the right hepatic duct transection.

Results
Mean total operation time was 367 minutes and the warm ischemic time was 9.2 minutes. No donors required blood 
transfusion, conversion to open surgery, and re-operation. The postoperative course was uneventful except one donor with 
bile leakage from the cutting edge of the right hepatic duct stump. All donors’ liver function was recovered to normal range 
within 2 weeks and mean postoperative hospital stay was 8 days.

Conclusion
Conclusively, although P&H is not used in LDRH, LLR under low CVP and constant pneumoperitoneal pressure without P&H 
can help reduce blood loss and prevent further liver graft injury by excessive mobilization of liver. However, because of the 
donor safety which is the most important issue in living donor hepatectomy, LDRH should be performed by donor surgeon 
with sufficient experience in laparoscopic hepatectomy.

OS14-08 Pure-laparoscopic sub-segmentectomy for HCC in Segment 2

M. Hidaka, K. Natsuda, T. Adachi, S. Ono, T. Hamada, T. Miyoshi, S. Tobinaga, M. Takatsuki, S. Eguchi
Nagasaki University Graduate School of Biomedical Sciences - Nagasaki (Japan)

Objectives
Laparoscopic liver resection (LLR) has been applied for various type of hepatectomy in Japan since it was covered by medical 
insurance in 2016. Therefore LLR is a good indication for damaged liver rather than conventional liver resection in terms of 
suppressing bleeding during liver transection.

Methods
We introduce our method of pure laparoscopic sub-segmentectomy for hepatocellular carcinoma located gllisonean sheath in 
Segment 2.

Results
The patient was placed in semi-left lateral supine position. Two 12-mm, one 5-mm trocars in right subcostal area 
and one 5-mm, 12-mm trocars in left side were inserted. Pneumoperitoneum was maintained at 8 to 12 mmHg. After 
cholecystectomy we took the hepatobiliary ligament by taping prepared for Pringle’s occlusion during liver transection. We 
try to encircle Gllisonean sheath of Segment 2 on gate of the Umbilicus portion of the liver. The gllisonean sheath of segment 
2 was transected by Vascular stapler (Echelon 7) before liver transection. We checked the demarcation line on liver surface. 
Liver transection was performed by using Thunderbeat (Olympus) near surface of liver from left lateral side. Parenchymal 
liver transection was performed along demarcation line by using ultrasonic aspirator (CUSA). Pringle maneuver was also 
used if necessary. Left hepatic vein was preserved behind tumor. Superficial hepatic vein divided by clip. The specimen was 
extracted from extended umbilical incision. Clinical course after liver resection was not eventful.

Conclusion
We carefully performed pure-laparoscopic S2 sub-segmentectomy safely.
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OS15-01 Laparoscopic hepatectomy for intrahepatic cholangiocarcinoma

P. Haber, S. Wabitsch, F. Krenzien, C. Benzing, A. Andreou, W. Schöning, R. Öllinger, M. Schmelzle, 
J. Pratschke
Department of Surgery, Charité-Universitaetsmedizin Berlin - Berlin (Germany)

Objectives
Despite rapidly growing application of minimal-invasive techniques to address hepatic lesions in clinical practice, several 
landmark challenges persist. Even for the most profiled centers, experience with laparoscopic hepatectomy for intrahepatic 
cholangiocarcinoma (iCC) is anecdotal and consisting mostly of minor resections.

Methods
We retrospectively analyzed patient characteristics, intra- and postoperative courses of all patients undergoing minimal-
invasive surgery for iCC between 2015 and 2018 at our center. Quantitative and qualitative variables are expressed as the 
median with respective range.

Results
Of the twenty consecutive patients, nineteen had a iCC while one patient had mixed-type HCC-iCC. 60% of the patients 
were male, with a median age of 71 (44-83). Patients were in compromised general health with a median ASA score of 3 (2-
3). 15% had viral hepatitis (10% HBV, 5% HCV).Preoperative Liver function, assessed by LiMAx testing, was adequate (median 
473ug/kg/h; 230-651ug/kg/h; reference >315ug/kg/h) while it is of note that 5 patients had Child A liver cirrhosis. Major 
hepatectomy was performed in 45% of the patients with all of these resections constituting (extended) hemihepatectomy. 
Median operative time was 281 min (58-438 min). Conversion to laparotomy was required in two cases. In 60% of the cases 
radical hilar lymphadenectomy was performed. Median ICU stay was one day (0-8 days) while median length of total 
hospitalization was 9 days (3-28 days). Two patients died due to pulmonary artery embolism and postoperative cardiac 
ischemia, respectively. Major complication rate was 25%, although only one patient had a surgery related complications (fascial 
dehiscence). R0 margins were achieved in 75% of the patients.

Conclusion
Achieved postoperative outcomes, both from a safety and oncologic perspective, are comparable to the reported outcomes of 
laparotomy. Minimal-invasive hepatectomy should be considered a safe alternative to conventional open surgery for iCC.

OS15-02 Stable, steric, and safe vision for major laparoscopic liver resection with 
circulating insufflation and 3D-scope

S. Kobayashi 1, H. Eguchi 1, H. Wada 2, A. Tomokuni 2, H. Takahashi 2, D. Yamada 2, K. Asukai 2, 
K. Gotoh 1, T. Asaoka 1, T. Noda 1, H. Akita 1, Y. Iwagami 1, M. Ohue 2, M. Yano 2, M. Sakon 2, M. Mori 3, 
Y. Doki 1

1Osaka University, Department of Surgery - Suita (Japan), 2Osaka International Cancer Institute, Department of 
Surgery - Osaka (Japan), 3Kyushu University, Department of Surgery - Fukuoka (Japan)

Objectives
Major laparoscopic liver resection (LLR) including segmentectomy requires comprehension of detailed anatomy, well-trained 
basic laparoscopic technique, and stable, steric, and safe vision. For safe surgery, in case of bleeding and/or bile duct injury, 
stable vision is fundamental; however, it is difficult to keep stable vision under conventional insufflation especially around 
hilar area and/or superior region of the liver. Additionally, in case of troubleshooting steric vision is useful for suturing and/
or ligating. We presented the major LLR with circulating insufflation and 3D-scope for stable, steric, and safe vision and the 
surgical outcomes.

Methods
Between Apr 2016 and Dec 2018, we performed 30 cases of major LLR with circulating insufflation and 3D-scope (more than 
3 segmentectomy, 6; sectionectomy, 16 (excluding left lateral sectionectomy); segmentectomy, 8(S7/8 segmentectomy, 4)). 
These included two intrahepatic cholangiocarcinoma. CO2 pneumoperitoneum pressure was 8mmHg and extra-corporeal 
tourniquet was used for Pringle maneuver. Liver transaction was performed with CUSA, and major branch of Glissonian 
pedicle and hepatic vein were cut with combination of ligation and single hem-o-lok or Echelon 7.

Results
Median operating time was 453 minutes (range: 220-712) and median blood loss was 115 mL (0-1795). Two cases converted 
to laparoscopic hybrid approach (6.7%). Adverse events (more than 3 grade of Clavian-Dindo classification) was 1 (3.3%, 
aspiration pneumonia) and biliary leakage and posthepatctomy liver failure was not observed.

Conclusion
Major LLR was safely introduced with circulating insufflation and 3D-scope.
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OS15-03 Pure-laparoscopic major liver resection in Nagasaki University

K. Natsuda, M. Hidaka, T. Adachi, S. Ono, T. Hamada, T. Miyoshi, M. Takatsuki, S. Eguchi
Department of Surgery, Nagasaki University Graduate School of Biomedical Sciences - Nagasaki (Japan)

Objectives
Background Laparoscopic liver resection (LLR) has been increasingly common in Japan since it was covered by medical 
insurance in 2016. However, the method of major LLR has not been established yet. Purpose Here we will introduce our 
method of pure laparoscopic hemihepatectomy and also show short term outcome in Nagasaki University.

Methods
Surgical procedures (Laparoscopic right hemihepatectomy) The patient was placed supine by using levitator and magic 
bed. Three 12-mm trocars in right subcostal area and one 5-mm trocar in left side were inserted. Pneumoperitoneum was 
maintained at least 12 mmHg. After mobilization of right liver by using Thunderbeat (Olympus), The area between the liver 
and inferior vena cava (IVC) was carefully dissected as high as possible. After dividing the cystic artery and duct, the right 
hepatic artery (RHA) and right portal vein (RPV) were individually clipped and cut. Parenchymal transection was performed 
along demarcation line by using Thunderbeat or ultrasonic aspirator (CUSA). Pringle maneuver was also used if necessary. 
After hilar plate was sufficiently exposed, right hepatic duct was transected by using vascular stapler. Right hepatic vein also 
divided by using vascular stapler after parenchymal transection was completed. The specimen was extracted from extended 
umbilical incision.

Results
Ten cases of major LLR including 4 cases of right hemihepatectomy, 3 cases of left hemihepatectomy, and 3 cases of right 
posterior sectionectomy were performed in our institute until September 2018. The first case of right posterior sectionectomy 
was converted to open laparotomy due to bleeding. An operative time and amount of bleeding (median and range) were 
582 (378-702) minutes and 334 (14-5088) g, which was considered acceptable. All ten cases including conversion case could 
discharge 12 (10 - 15) days after hepatectomy without any complications.

Conclusion
We could introduce major LLR with safety. Further accumulation is required to standardize our method for LLR.

OS15-04 Perioperative outcomes of laparoscopic reresection for recurrent HCC: 
comparison with open reresection for recurrent HCC and laparoscopic 
resection for primary HCC

B. Goh, N. Syn, J.Y. Teo, S.Y. Lee, A. Chung, C.Y. Chan
Singapore General Hospital - Singapore (Singapore)

Objectives
Background: This study aims to determine the safety and efficacy of laparoscopic repeat liver resection(LRLR) for recurrent 
hepatocellular carcinoma(rHCC).

Methods
Twenty patients underwent LRLR for rHCC between 2015 to 2017. The control groups consisted of 79 open RLR(ORLR) 
for rHCC and 185 LLR for primary HCC. We undertook propensity-score adjusted analyses(PSA) and 1:1 propensity-score 
matching(PSM) for the comparison of LRLR vs ORLR. Comparison of LRLR vs LLR was done using multivariable regression 
models with adjustment for clinically-relevant covariates.

Results
Twenty patients underwent LLR with 3 open conversions(15%). Both PSA and 1:1-PSM demonstrated that LRLR was 
significantly associated with a shorter stay, superior disease-free survival(DFS) but longer operation time compared to ORLR. 
Comparison between LRLR vs LLR demonstrated that patients undergoing LRLR were significantly older, had smaller 
tumors, longer operation time and decreased frequency of Pringle’s maneuver applied. There was no difference in other key 
perioperative outcomes.

Conclusion
The results of this study demonstrate that in highly-selected patients; LRLR for rHCC is feasible and safe. LRLR was 
associated with a shorter hospitalization but longer operation time compared to ORLR. Moreover, other than a longer 
operation time; LRLR was associated with similar perioperative outcomes compared to LLR for primary HCC.
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OS15-05 Technical aspects of robot-assisted versus laparoscopic liver surgery - 
single center experiences at Charité - Universitätsmedizin Berlin

J. Pratschke, M. Schmelzle
Department of Surgery, Campus Charité Mitte and Campus Virchow-Klinikum, Charité - Universitätsmedizin 
Berlin - Berlin (Germany)

Objectives
Minimally invasive surgery has been successfully established even for complex liver resections at experienced centers. 
However, potential benefits of robot-assisted liver surgery remain speculative. The purpose of this study was to report on 
technical aspects of robot-assisted in comparison to conventional laparoscopic surgery.

Methods
All patients undergoing minimally invasive liver resections between January 2013 and December 2018 at Charité - 
Universitätsmedizin Berlin were included. Intraoperative technical aspects were compared between robot-assisted and 
laparoscopic liver surgery based on our single-center experiences.

Results
We here report on our experiences made in ~350 patients undergoing minimally invasive liver resections. We noted possible 
benefits and flaws of robot-assisted in comparison to laparoscopic liver surgery. Robot-assisted surgery offers well known 
benefits, e.g. greater visualization and greater precision. According to our experiences, this might be of particular interest 
in hilar dissection. To date, parenchymal transection techniques in robot-assisted surgery are limited to ultrasonic shears 
and staplers. Further flaws include limited triangulation due to the need to position the trocars on a line. Latter also makes 
some instruments seem too short for preparation at posterosuperior segments. However, flaws can be attenuated by using 
hybrid techniques that combine benefits of robot-assisted and laparoscopic surgery. Assistant trocars might not only be 
used for suction, but also for assisting parenchymal transection by laparoscopic waterjet/CUSA, delivering surgical clips and 
transection of structures by laparoscopic staplers.

Conclusion
Based on our single-center experiences we suggest both robot-assisted and laparoscopic liver surgery to be technically 
feasible, especially if both techniques are combined as indicated. Prospective trials are urgently needed to compare intra- and 
perioperative characteristics of robot-assisted and laparoscopic liver surgery.

OS15-06 Validation of the Iwate-criteria for the risk stratification of laparoscopic 
liver resection in patients with hepatocellular carcinoma

F. Krenzien 1, S. Wabitsch 1, P. Haber 1, C. Benzing 1, G. Atanasov 1, G. Wakabayashi 2, J. Pratschke 1, 
M. Schmelzle 1

1Department of Surgery, Campus Charité Mitte and Campus Virchow-Klinikum, Charité - Universitätsmedizin 
Berlin - Berlin (Germany), 2Department of Surgery, Ageo Central General Hospital - Saitama (Japan)

Objectives
The International Consensus Conference for Laparoscopic Liver Surgery has proposed the Iwate-criteria, with the aim of 
assessing the difficulty of laparoscopic liver resection (LLR) preoperatively. In this study, we aimed to validate the IC in 
patients with hepatocellular carcinoma (HCC), the most common indication for LLR.

Methods
The Iwate criteria were evaluated on patients with hepatocellular carcinoma (n = 77). The criteria include 6 preoperative 
parameters, which allow a classification of a difficulty level in low, intermediate, advanced and expert level.

Results
The median duration of surgery was 212 min (range: 57-461 min). The difficulty of liver resection was low in 9% (n = 7), 
moderate in 38% (n = 29), severe in 36% (n = 28). The so-called expert level was present in 15% (n = 12) of the procedures. 
The Iwate-criteria were significantly associated with duration of surgery, preoperative liver function, type of liver resection, 
tumor size, proximity to the vessels, and postoperative complications (p <0.05). The rates of postoperative complications 
(Clavien-Dindo > II) for low, intermediate, advanced and expert were 0% (n = 0), 10% (n = 3), 3.5% (n = 1) and 50% (n = 6), 
respectively (p = 0.04).

Conclusion
The Iwate-criteria can be used to preoperatively stratify the difficulty of LLR for patients with hepatocellular carcinoma. 
Thus, the score may be useful to set up a stepwise curriculum for upcoming surgeons.
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OS15-07 Creating the habit: surgical training in developing countries

D. Ievtushenko, V. Syplyviy, O. Ievtushenko, V. Robak, B. Vinogradov, M. Bilousova
Kharkiv national medical university - Kharkiv (Ukraine)

Objectives
According to variety of stydies - elite performance is the product of 10 or more years of maximal effort in a field through 
an optimal distribution of deliberate practice. Reducing the cognitive load of teaching methods and teaching materials will 
have a positive effect on a learning experience. In Ukraine surgical training on poor level due the absence of standardized 
methodology. Low funding also affects the result. We consider necessarity of early start of laparoscopic training in preparation 
of hpb surgeons. Therefore we proposed training course wich starts in 3rd year of medical education.

Methods
24 students without surgical skills evaluated. Age 18-22. Control group - 6 experienced surgeons. Low-cost technology 
used. Price of laparoscopic training kit (except manipulators) 40,8 euro.Primary manipulation - puzzle solving. Advanced 
manipulation - laparoscopic origami. Simulation- bowel suture and left lateral segmentectomy (pig liver). Positive 
reinforcement - cookies and other preferable snacks.

Results
Personalized strategy of dealing with pitfalls provided for all trainees. Within 1 month of training time of standard 
manipulation time(SMT) decreases twice (mean - 2.21 times). In 20.83% of trainees SMT compeareable to experienced hpb 
surgeons (р≤0,05). Group of students which received additional reinforcement showed better result (statistically insignificant).

Conclusion
Positive reinforcement brings great results. Only significant price of program - time of trainers. Further replication of training 
methodology requires additional analysis and evaluation.

OS15-08 Complication after laparoscopic and conventional liver resections for 
metastatic colorectal cancer

N. Belev
UMBAL-Eurohospital - Plovdiv (Bulgaria)

Objectives
Nowadays postoperative results after liver surgery are more optimistic - 0% to 4% mortality and complications in 19.6% to 
35%. These better postoperative results are due to liver surgery refinement in specialized centers, better patient selection 
regarding liver function and accompaning diseases, the advancement of surgical technique and better understandment of 
liver segmental anatomy as well as new instruments of parenchymal transection.

Methods
For the period of 01.03.2012 until 31.12.2017 we have analyzed the immediate results of 156 liver resections for MCC. 88(56%) 
of them are simultaneous liver and colorectal resections (34-39% laparoscopic and 54-61% conventional) and 68(43%) liver 
resections for metachronous metastasis (20 laparoscopic and 48 (29%) conventional). We evaluated patients performance 
status as 0,1,2 according to the European Oncology Study Group, liver function according to MELD criteria, ASA score for 
anesthesiology risk assessment. Morbidity is classified according to the Clavien-Dindo classification.

Results
Registered mortality is 1.4%. Complications are 23% (36 patients) - 19% (30 patients) had operation related complications and 
4% (6 patients) had general complications. According to the Clavien-Dindo classification complication were distributed the 
following way - laparoscopic surgery patients had 19.6% complications classified as mainly Grade A and B according to the 
Dindo classification. Mean blood loss in laparoscopic surgery was 80ml while 150ml was registered in open surgery. Mean 
hospital stay is 6.5 days in the laparoscopic group and 9.5 days in the open surgery group.

Conclusion
Laparoscopic LR generates better postoperative results (less blood loss, less haemotransfusion requirement, shorter hospital 
stay. According to our study laparoscopic LR results in lower percent of postoperative morbidity with more complications 
registered as low grade according to the Dindo classification.
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OS16-01 Effects of “on-principle pringle maneuver” versus “on-principle non-pringle 
maneuver” in laparoscopic liver resections

F. Ratti 1, P. Lainas 2, F. Cipriani 1, G. Di Giuro 2, L. Aldrighetti 1, I. Dagher 2

1Hepatobiliary Surgery Division, IRCCS San Raffaele Hospital - Milano (Italy), 2Department of Minimally Invasive 
Digestive Surgery, Antoine Beclere Hospital - Paris (France)

Objectives
Primary aim of this study was to evaluate the effects of OPPM (Pringle on principle) versus OPNPM (no Pringle on principle) 
on intra- and postoperative outcomes and to rule out any negative effects of these techniques. Secondary endpoint was to 
analyse the effects of these “on principle” approaches on selected patients at higher of bleeding.

Methods
Data from patients who underwent laparoscopic liver resection (LLR) in two tertiary European referral centres were 
collected in a prospective institutional database. Patients in OPPM and OPNPM groups were first compared to address the 
primary endpoint. Multivariate analysis was performed to screen factors associated with intraoperative blood loss.

Results
138 patients in the OPNPM Group and 178 patients in the OPPM Group were analyzed. Intraoperative blood loss was similar, 
as well as requirement for blood transfusion. Conversion rate was 5.1% in the OPNPM Group and 6.7% in the OPPM Group. 
Twenty-five patients (18.1%) in the OPNPM and 26 patients (14.6%) in the OPPM centre had postoperative complications 
(p NS). Complex parenchymal sparing surgery, lesions located in postero-superior segments of the liver, lesion diameter 
>5 cm and impaired liver parenchyma were found to significantly affect the risk of intraoperative bleeding. Use of Pringle 
maneuver did not protect from the risk of bleeding at multivariate analysis. Pringle maneuver was effective in protecting 
against intraoperative blood loss and therefore need for blood transfusion in patients requiring complex parenchymal sparing 
procedures (non-anatomical resections) and in patients with cirrhosis.

Conclusion
LLR can be safely performed using OPPM or OPNPM approaches. Indeed, as it has been previously described regarding 
parenchymal transection techniques, the choice of intermittent hilar clamping can be based on surgeon’s and operating team 
preference. Nevertheless, a potential advantage of intermittent clamping for cirrhotic patients and non-anatomical resections 
was shown in our study.

OS16-02 Where have all the bile ducts flowed into? : A cadaveric study on the 
aberrant bile ducts in the left triangular ligament

A. Shimizu 1, Y. Noda 2, A. Lefor 1, Y. Sakuma 1, H. Horie 1, Y. Hosoya 1, J. Kitayama 1, N. Sata 1

1Department of Surgery, Jichi Medical University - Tochigi (Japan), 2Department of Anatomy, Jichi Medical 
University - Tochigi (Japan)

Objectives
Variations in biliary and vascular anatomy must be recognized since intraoperative injuries may cause significant morbidity. 
Pre-operative imaging studies may not demonstrate anomalies. There are a few anecdotal reports of a post-operative bile 
leak after inadvertent division of a bile duct passing through the left triangular ligament. Little is known as to where or what 
organ some accessory bile ducts drain into. We sought to determine its incidence in cadavers and investigate its course in 
detail.

Methods
One hundred and eighteen adult cadavers were used in this study, preserved in 10% formaldehyde. After entering the 
abdominal cavity, the entire liver, with the retro-hepatic vena cava, hepatic artery, portal vein and bile duct, were removed, 
as is performed in harvesting a liver for transplantation and macroscopically examined.

Results
A thick bile duct was identified in the left triangular ligament in two specimens and in one its course could be determined. 
The bile duct ran in the left triangular ligament and terminated in the thoracic wall. The portal vein accompanying the bile 
duct drained into the intercostal vein.

Conclusion
In mobilizing the left lateral segment of the liver by dissecting the left triangular ligament, it is prudent to ligate it even in 
the era of laparoscopic liver resection so as not to cause a bile leak.
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OS16-03 Towards the standardization of the laparoscopic hemi-hepatectomy

A. Kanazawa, S. Kodai, S. Shimizu, A. Murata, K. Nishio, M. Kinoshita, G. Hamano, C. Nobori
Hepato-Biliary-Pancreatic Surgery, Osaka City General Hospital - Osaka (Japan)

Objectives
Laparoscopic liver resection is gradually increasing and its feasibility has been reported. As hepatic vein would be exposed 
during parenchymal transection in the laparoscopic hemi-hepatectomy, various managements are required to perform safely 
and securely. We have been widened indication in a stepwise manner from laparoscopic limited resection to anatomical 
resection and perform 32 laparoscopic hemi-hepatectomy to date. Our laparoscopic procedures are demonstrated.

Methods
Preoperative simulation is essential to identify the tumor location, Glissonean branch fed for the tumor, and the cutting plane. 
After cholecystectomy, we divide the Glissonean pedicle by en bloc or each portal triad depending on the tumor factors. 
In case of en bloc division, we usually encircle the Glissonean branch using IO electrode spatula type preserving Laennec 
capsule taking advantage of the expanding visual field using flexible laparoscope under Pringle maneuver and confirm the 
demarcation line after clamping by endovascular clip. On the other hand, in case of division of each portal triad, we divide 
the portal triad after confirm the patency of the blood flow in the remnant lobe by doppler ultrasound or fluorescent imaging 
before dissection. During parenchymal dissection, we employed LCS and CUSA under Pringle maneuver. Main Glissonean 
branch and hepatic vein are divided by Autosuture.

Results
Among the 32 cases, one patient was needed transfusion and postoperative complications above Clavien’s grade III developed 
in 3 patients. There were no morality and median hospital stay was 11 days.

Conclusion
Laparoscopic hemi-hepatectomy could be performed safety and securely by taking advantage of the characteristics of the 
laparoscopy and evolving imaging system. And It would be an established treatment by standardized operative procedures.

OS16-04 Laparoscopic Glissonian Approach for NASH and Cirrhotic Liver at Center 
with Limited Preoperative Assessment Resources

E. Prabowo
Digestive Surgery Department, Kariadi General Hospital / Diponegoro University - Semarang (Indonesia)

Objectives
Surgical resection of the liver in hospitals with limited preoperative assessment resources such as indocyanine green or liver 
volumetry is a condition that often makes a surgeon unable to perform liver resections. The problems faced by surgeons 
are even more complex if liver resection procedures are performed using laparoscopic techniques. Therefore a simple 
preoperative assessment is needed along with a safe and simple surgical technique that can be followed by surgeons to 
performed laparoscopic liver resection.

Methods
We use the basis for laparoscopic liver resection in NASH and cirrhosis should be at Child-Pugh score A, the future remnant 
liver volume is no less than the right or left liver lobe, and does not exceed the value of 7 from IWATE criteria. Patients 
who meet the criteria, when segmentectomy, sectionectomy or lobectomy were performed, we use a glissonian technique 
approach to determine the demarcation so the resection can be performed in a very precise part, so it does not leave a 
necrotic part of the liver which can cause many postoperative risks.

Results
We have performed liver resection in seven cases of cirrhosis and one case of NASH that we did laparoscopically, all with 
HCC. Four cases were left lateral sectionectomy (50%), two cases were segmentectomy segmen 3 (25%), one case was left 
lobectomy (12.5%) , and one case was bisegmentectomy segmen 4b and 5 (12.5%). Two cases from cirrhosis groups (28.5%) 
developed large amount of ascites postoperative which can be managed by administering diuretics, spironolactone and fresh 
frozen plasma. No postoperative mortality from all cases were found.

Conclusion
Surgery is still the main therapeutic choice for patients with HCC, a hospital that has not had a complete pre-surgical 
assessment for liver function and future remnant liver, is not an obstacle to safely carrying out laparoscopic liver resection 
procedures, certainly it has to be with strict indications and selection of the patients.
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OS16-05 Conceptual Framework of Middle Hepatic Vein Anatomy as a Liver 
Transection Roadmap for Laparoscopic Right Hepatectomy

S. Ogiso 1, S. Seo 1, T. Ishii 1, K. Joechle 2, E. Vega 3, D. Ko 4, K. Taura 1, T. Kaido 1, S. Uemoto 1, C. Conrad 4

1Division of Hepato-Biliary-Pancreatic Surgery and Transplantation, Department of Surgery, Kyoto University - 
Kyoto (Japan), 2Department of General and Visceral Surgery, University Medical Center Freiburg - Freiburg im 
Breisgau (Germany), 3Department of Surgical Oncology, The University of Texas MD Anderson Cancer Center - 
Houston, Tx (United States of America), 4Hepato-Pancreato-Biliary Surgery, General Surgery and Surgical Oncology, 
Saint Elizabeth Medical Center, Tufts University School of Medicine - Brighton, Ma (United States of America)

Objectives
While the middle hepatic vein (MHV) should guide the parenchymal transection during laparoscopic right hepatectomy, its 
tributaries can be difficult to identify, and their injury lead to major bleeding. The goal of this project is to create a MHV road map 
based on probabilities of location to anticipate and avoid hotspots of bleeding.

Methods
Following simulation modeling of right hepatectomy, reconstructed MHV data was pooled from 40 patients. All MHV tributaries 
were mapped out based on probability. MHV-relationship to the portal pedicle was measured to facilitate identification of distal 
branches at the beginning of the transection.

Results
Following hotspots for injury were identified: A median of 1 (1-3) tributaries draining segment 5 (V5) were observed within 45-
90 mm from the termination of the MHV, located 16 mm anterior and 22 mm caudal to the portal trunk. Simulation demonstrated 
a constant anatomic relationship between portal pedicle and the proximal MHV. A median of 2 (0-4) tributaries draining segment 
8 (V8) were located 9-35 mm from the termination of the MHV. This information was compiled into an “MHV road map” 
demonstrating that 86% of the MHV tributaries at risk for significant bleeding are within 15 mm of the MHV, while only thin 
tributaries are located in the outer area.

Conclusion
The MHV road map led to a systematic peripheral-to-central parenchymal transection approach for laparoscopic right 
hepatectomy. It minimizes the risk of injury to the MHV and its tributaries, thereby reducing bleeding. Combined with the concept 
of the laparoscopy-specific caudal view, the dorsal and ventral peripheral transection areas can be transected first leading to 
optimal exposure of the central area containing large MHV tributaries. Subsequently, the central area can be transected from 
caudal to cranial.
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OS17-01 Pure or Hand-assisted laparoscopic hepatectomy in patients with colorectal 
liver metastasis: which is better? Results of a multicenter study in Argentina

P. Barros Schelotto 1, R. Maurette 2, E. Canepa Mukdise 3, L. Pierini 4, D. Bogetti 2, F.V. Bersano 3, 
G. Ruiz 4, G. Gondolesi 1

1Favaloro Foundation - Buenos Aires (Argentina), 2Hospital Británico - Buenos Aires (Argentina), 3Hospital Privado de 
la Comunidad - Mar Del Plata (Argentina), 4GEAD, Clinica de Nefrología, Urología y enfermedades cardiovasculares - 
Santa Fe (Argentina)

Objectives
The aim of this paper is to assess the result of a multicenter study in Argentina, comparing the initial experience in patients 
who underwent pure or hand-assisted laparoscopic hepatectomy for colorectal liver metastasis.

Methods
119 patients were operated by laparoscopic approach between 2008 and 2018 in four centers from Argentina. The initial 
experience in mini-invasive laparoscopic liver resection was considered in each center (first 30 cases). We compared the 
groups (pure laparoscopic PL vs hand-assisted H-A) according to demographics, operative data, complications and survival.

Results
There were 90 pure laparoscopic (PL) and 29 hand-assisted hepatectomies (H-A). In PL group patients were older (64±10 
vs. 57±11 years, P .003) and had more multiple resections (34 % vs 14 %, P=0.04). Both groups had similar operative time (216 
± 98 vs 225 ± 93 minutes, P = ns), morbidity (Dindo-Clavien I-IV, 32 % × 37%P = ns), severe morbidity (Dindo-Clavien > 
IIIa, 14 % vs17 %, P = ns), conversion rate (13% vs7%, P = ns), transfusion rate (29% vs17%, P = ns), 90-day mortality (0% vs 
3% P= ns), R0 resections (91% vs 96% P = ns) . Pringle maneuver was more frequently used in PL (55 % vs 31%, P = 0.023). 1 
and 5 year diseases-free survival were 95% and 58 % vs 86% and 63 %, P ns, for PL and H-A, respectively; whereas 1 and 5 
year overall survival were similar (98% and 63 % vs 95% and 63 %, P ns, for PL and H-A, respectively).

Conclusion
Despite the fact that it is an initial experience we conclude that PL or H-A laparoscopic liver resections had similar surgical 
and oncologic results. Each center, according to their experience, facilities and surgeons´choice, may perform mini-invasive 
laparoscopic liver resections in patients with colorectal liver metastasis.

OS17-02 Validation of a difficulty system for laparoscopic liver resection in a 
spanish cohort

C. Redondo 1, J. Mir 1, A. De Andres 2, M. Cantos 2, R. Nuñez 2

1Unidad Cirugía Avanzada, University General Hospital of Valencia - Valencia (Spain), 2General and digestive 
Surgery Service, University General Hospital of Valencia - Valencia (Spain)

Objectives
Minimally invasive liver surgery (MILS) has shown clear benefits when compared with conventional surgery; however is 
important to select the cases according to its difficulty and the surgeon’s experience and skills, The “difficulty scoring system” 
established at the 2º International Consensus Conference on LLR, Classify patients according to the predicted difficulty of 
the procedures, we investigated if this scoring system can predict the procedures complexity and operative outcomes when 
applied to a cohort of patients who underwent MILS in our institution.

Methods
The data regarding patients undergoing MILS between 2007 and November 2018 were registered in a prospectively 
maintained database, four groups were performed according to the score on the difficulty classification; the intra and post-
operative outcomes between groups were compared and statistically significant differences registered.

Results
225 Laparoscopic Liver Resection were performed between June 2007 and November 2018, in a total of 195 patients, 60% 
males, mean age 62 years old (23-86). The main indication for liver resection were colorectal liver metastases in 119 cases (52%), 
median operative time and median blood loss were 240 min. (range: 55-690 min.) and 350 cc (range:0-2950 cc.) respectively, 
patients stayed in hospital a median of 4 days (range: 1-74 days). 73 (32%), 88 (39%), 45 (21%) and 19 (8%) cases were classified 
as low, intermediate, advanced and expert respectively. blood loss, operative time, LOS, and conversion rate showed a direct 
correlation with the difficulty level. The postoperative complications had no difference amongst groups.

Conclusion
The difficulty scoring system can be used to predict the intraoperative and postoperative outcomes before MILS. Thus, it is a 
valid tool to preoperatively estimate complexity of cases, and select them accordingly to surgeon abilities.
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OS17-03 The education of laparoscopic heaptectomy with simulation / navigation 
surgery for young surgeon

K. Tomioka, T. Aoki, T. Koizumi, T. Kusano, K. Matsuda, K. Yamada, K. Nogaki, Y. Tashiro, 
T. Hakozaki, Y. Hakozaki, H. Shibata, T. Hirai, K. Mitamura, R. Koike, S. Goto, K. Yamazaki, 
A. Fujimori, M. Watanabe, O. Yoshitake, K. Otsuka, Y. Enami, M. Murakami
Showa University Dept. of Gastroenterological and General Surgery - Tokyo (Japan)

Objectives
Hepatic surgery requires extra careful surgical procedures due to anatomical abnormalities and important vascular running. 
Education and preoperative simulation is essential for young surgeons with little experience.

Methods
A. Preoperative learning. 1) Video library/Manuals: All laparoscopic surgical videos are saved in the computer and can 
be viewed at any time. Original manuals/DVD of surgical procedure are provided for preoperative learning and surgical 
practice. 2) Virtual laparoscopy (VL): Surgical approaches and position of trocars were preoperatively simulated based on 
preoperative 3 dimentional (3D) reconstructionimaging as virtual laparoscopic simulation using the image processing software.
B. Preoperative preparation and intraoperative environment. 3) Volume navigation (VN): By using the GPS function of the 
high-end ultrasonography, the tip position information of the surgical instruments is recognized in the synchronized and 
reconstructed CT imaging intraoperatively, it became possible to identified the liver tumor, observe the local anatomy around 
tumor, and examine the cut surface (Tumor identification rate: 93%). 4) Mobile terminal (MT): With the introduction of MT, it 
becomes possible to analyze 3D reconstructed images anywhere outside the workstation. C. Postoperative learning. 5) Case 
record: Describe reflection points etc. on surgery in charge and receive feedback from the supervising doctor.

Results
Application of preoperative learning by video library and manuals, and virtual surgical experience made it possible to 
construct 3D anatomical comprehension and surgical planning for young suegeon as well. In addition, operators, assistants 
and especially young surgeon can understand the local anatomy with objectively during surgery by setting the monitor with 
the VL/VN displayed.

Conclusion
Preoperative and intraoperative simulation and navigation contribute sufficient understanding of local anatomy, improvement 
of surgical safety and educational support for young surgeons.

OS17-04 The dorsal approach to laparoscopic major hepatectomy

R. Bryant, N. O’rourke, D. Cavallucci
Royal Brisbane Hospital - Brisbane (Australia)

Objectives
This new technique, a modification of the caudal approach of Soubrane, involves a posterior to anterior transection of the liver 
for laparoscopic major hepatectomies. It was conceived to enable a standardised technique, and to broaden the indications for 
laparoscopic resection particularly for larger tumours and with anatomical variations of the porta.

Methods
As the initial step for a laparoscopic right hemihepatectomy the retrohepatic tunnel of Belghiti is developed and the caudate 
process divided as far superiorly as possible. Liver parenchyma is dissected away from the posterior aspect of the right 
hepatic inflow from medial to lateral, enabling safe stapling. Development of the retrohepatic tunnel and division of the 
posterior parenchyma is continued as the leading edge of the parenchymal transection, maintaining good surgical orientation 
especially for tumours close to the midline or cava. Similar concepts apply for a left hemihepatectomy, with dissection 
beginning in the in the Arantius groove.

Results
23 major resections (19 right +/- extended, 4 left +/- extended) have utilised this technique. 2 required conversion to 
a hybrid approach, and 1 case required transfusion. R0 resection was achieved in 22 cases. Median hospital stay was 6 
days. Comparison to 35 consecutive previous laparoscopic major hepatectomies demonstrates larger tumours and fewer 
conversions with the dorsal approach. Schematic and case videos will be presented.

Conclusion
The dorsal approach to laparoscopic major hepatectomy is a novel technical variation that enables a safe, standardised 
technique and an expanded set of indications for a laparoscopic approach.
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OS17-05 Metastatic tumor at liver segment 7 invading diaphragm can be safely 
resected with diaphragm repair laparoscopically

C.M. Ho, Y.M. Wu, M.C. Ho, B.C. Sheu, R.H. Ho, P.H. Lee
National Taiwan University Hospital and College of Medicine - Taipei (Taiwan)

Objectives
A tumor located at liver segment 7 is generally considered difficult to be resected laparoscopically. Liver metastasis at this 
place invading diaphragm poses additional challenge because of the need to repair the diaphragm defect. We present a case 
of colon cancer liver metastasis at segment 7 with diaphragm invasion which was resected and the diaphragm defect was 
repaired laparoscopically in success.

Methods
A 70-year-old woman had history of breast cancer (stage I) status post modified radical mastectomy (7 years ago), and cecum 
cancer (stage IIIc) post laparoscopic right hemicolectomy (3 years ago). A 1.5 cm liver metastasis at segment 7 invading the 
diaphragm and another 11 cm cystic mass at pelvis were noted during follow-up images. Serum level of carcinoembryonic 
antigen was elevated to 271 ng/ml. Strategy to combined resection of liver metastasis and cystic tumor at pelvis was 
designed and discussed between liver surgeons and gynecologists.

Results
Laparoscopic liver resection of metastatic tumor at segment 7 was resected first and the defect of the diaphragm was 
repaired laparoscopically. Then lower midline laparotomy for the cystic tumor at pelvis was performed for en bloc removal. 
Immediate postoperative chest X ray showed no pneumothorax. Pathologic examination revealed the two tumors were 
adenocarcinoma, CDX2+/CK20+/CK7-, confirming a colon origin. The patient was discharged 1 week after surgery.

Conclusion
Laparoscopic liver resection for a tumor located at segment 7 invading diaphragm is a feasible and safe option. This approach 
is especially wound length saving and could foster patient recovery when combined resection of pelvic tumor is considered.



102

Oral Session 18
13:35-14:15　Saturday, May 11th　Room 2

OS18-01 Is Minimally-Invasive Surgery of Lesions in the Right Superior Segments 
of the Liver Justified? A Multi-Institutional Study of 240 Patients

S.Y. Lee 1, S. Gholami 2, B. Goh 1, C.Y. Chan 1, M. Nuno 3, M. Gonen 4, V. Balachandran 5, P. Allen 5, 
J. Drebin 5, W. Jarnagin 5, M. D’angelica 5, P. Kingham 5

1Department of Hepatopancreatobiliary and Transplant Surgery, Singapore General Hospital - Singapore (Singapore), 
2Department of Surgery, UC Davis Medical Center - Sacramento (United States of America), 3Department of Biostatistics, 
UC Davis Medical Center, Sacramento, CA - Sacramento (United States of America), 4Department of Epidemiology and 
Biostatistics, Memorial Sloan Kettering Cancer Center - New York (United States of America), 5Department of Surgery, 
Memorial Sloan Kettering Cancer Center - New York (United States of America)

Objectives
Many surgeons consider minimally invasive (MIS) resection of liver lesions in segments 7 and 8 technically challenging due to their deep 
location, and therefore not amenable and safe using a pure MIS approach. In this report, we compare outcomes of MIS parenchymal sparing 
liver resections of lesions in segment 7 and 8 to those of open at 2 high-volume centers.

Methods
Patients who underwent MIS or open resections of lesions in segment 7 or 8 from 2003-2016 were identified from prospective databases 
at 2 institutions (MSKCC and Singapore General Hospital). Univariate and multivariable analysis with logistic regression was conducted to 
compared outcome between MIS and open cohorts.

Results
Two-hundred forty patients (MSKCC n=106; Singapore n=134) underwent resection of liver lesions (benign n= 21 (8.8%), HCC/
cholangiocarcinoma n= 98 (40.8%), metastatic n= 121 (50.4%) in segments 7 and 8 using an open (n=173) and MIS (n=67) approach with a 
median age of 61 (range 52-68). No significant differences in age, BMI, and gender were observed between the groups. Operative time was 
longer in the MIS group (median 225 min) compared to open (median 178 min, p=0.02). Patients in the MIS group had significantly shorter 
Pringle time (median 0 min vs 18 min; p=0.01) and lower blood loss than their open counterparts (200 mL vs 300 mL; p=0.02). Average 
length of stay (LOS) was 3 days shorter for MIS patients (4 vs 7 days; p<0.0001). No difference in the rate of post-operative complications [MIS 
(10.5%), open (15%), p=0.35)] and R0 resection [MIS (88.1%), open (89.4%), p= 0.49)] was observed. On multivariate analysis, operative time and 
LOS remained significantly different between the groups.

Conclusion
Although technically challenging, parenchymal sparing MIS resection of segment 7 or 8 is safe with similar R0 resection and complication 
rates. In this group of selected patients who were resected by a group of experienced MIS HPB surgeons, LOS was significantly shorter for 
MIS to compared to open resections.

OS18-02 Spatial understanding of liver anatomy in Mixed Reality compared to 
conventional 2D monitors

E. Pelanis, R. P. Kumar, D.L. Aghayan, R. Palomar, Å. A. Fretland, O.J. Elle, B. Edwin
The Intervention Centre, Oslo University hospital - Rikshospitalet - Oslo (Norway)

Objectives
In liver surgery, images from pre-operative CT and MRI are the basis for the decision- making process. These images 
are used in surgery planning and guidance, especially for parenchyma-sparing hepatectomies. Though medical images are 
commonly visualized in 2D, surgeons need to mentally reconstruct this information in 3D for a spatial understanding of the 
anatomy. The aim is to investigate whether the use of 3D models visualized in mixed reality with HoloLens increases the 
spatial understanding of the liver, compared to the conventional way of using 2D images.

Methods
MRI images, from a healthy volunteer, were segmented and artificially constructed lesions were superimposed into healthy 
volunteer MRI images, referring to Couinaud classification, to create a lesion-like appearance. At the Intervention Centre, 
Oslo University Hospital, an application is being developed for the Microsoft HoloLens, to visualize 3D models. In this study, 
clinicians had to identify liver segments associated to lesions using a regular screen and HoloLens. The study was conducted 
during the 6th national congress of Young Surgeons of the Hungarian Surgical Association (FISESZ) from March 24th to 
March 25th in 2018. All participant, of the conference, were invited and randomly assigned a modality. The participants 
viewed 3 different cases per modality.

Results
28 clinicians with varying medical experience were recruited for the study. From a total of 150 lesions, 89 were correctly 
assigned without significant difference between the modalities. The median time for correct identification was 23.5 [4-138] 
seconds using the magnetic resonance imaging images and 5.99[1- 35] seconds using HoloLens (p<0.001).

Conclusion
The use of 3D liver models in mixed reality significantly decreases the time for tasks requiring a spatial understanding of the 
organ. This may significantly decrease of operating time and improve use of resources.
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OS18-03 Defining the Role of Laparoscopic Liver Resection in Elderly HCC 
Patients-A Propensity Score Matched Analysis

K.W. Ma, T.T. Cheung, W.H. She, A.C.Y. Chan, K.S.H. Chok, W.C. Dai, C.M. Lo
Queen Mary Hospital, The University of Hong Kong - Hong Kong (China)

Objectives
To elucidate the role and efficacy of laparoscopic liver resection for elderly patients with hepatocellular carcinoma(HCC).

Methods
A retrospective comparative analysis between laparoscopic and open liver resection was performed. Consecutive HCC 
patients with age over 65 at operation were recruited. Patients with recurrent HCC and pathology other than HCC were 
excluded Univariate analysis was used to identified confounding factors between groups. Propensity score matching was 
performed before comparison.

Results
There were 899 patients underwent hepatectomy for primary HCC from 2008 to 2017. Among them, 308 elderly patients 
were eligible for analysis. Heterogeneities were identified between open and laparoscopic patients, namely pre-operative 
biliruibin, aspartate transaminase and proportion of major vs minor hepatectomy. After propensity score matching of 
1:2, there were 96 and 48 patients in the open laparoscopic group for comparison. Patients in the laparoscopic group had 
significantly shorter hospital stay (6 vs 8 days, P=0.003) and less blood loss (200 vs 490 ml, P=0.013). There was no significant 
difference in morbidity and hospital mortality. Laparoscopic patients have a superior disease free (53.2% vs 46.6%, P= 0.03) 
and a trend towards better overall survival (69.3 vs 62.6, P=0.076).

Conclusion
Elderly HCC patients would benefit from faster recovery and better oncological outcomes using laparoscopic approach for 
liver resection.

OS18-04 Defining benchmarks for laparoscopic liver resection from a national cohort

C. Hobeika 1, D. Fuks 2, C. Goumard 1, U. Marchese 3, A. Working Group 1, O. Scatton 1, E. Vibert 4

1Chirurgie Digestive, Hépato-Bilio-pancréatique et Transplantation Hépatique, Hôpital Pitié-Salpêtrière, APHP - Paris (France), 
2Chirurgie digestive, ontologique et métabolique, Institut Mutualiste Montsouris - Paris (France), 3Chirurgie digestive, Institut 
Paoli-Calmettes - Marseille (France), 4Centre Hepato-biliaire, Hôpital Paul Brousse, APHP, Villejuif - Villejuif Cedex (France)

Objectives
No reference values are available on outcomes after laparoscopic liver resection (LLR). Analysis in laparoscopic left lateral 
sectionnectomy (LLLS) and laparoscopic formal right hepatectomy (LRH), with safety as the highest priority, offers the 
opportunity to define outcome benchmarks as the best possible results.

Methods
Outcome analyses of 797 LLLS and 433 LRH performed in expert centers (>50 LLR since 2012) of the French national 
survey were performed on a 17-year period. Endpoints included postoperative morbidity measured by the Clavien-Dindo 
classification. Benchmarks were defined as the 75th percentile of median morbidity values of expert centers to represent the 
best achievable short-term results after LLR at 90 days postoperatively.

Results
Overall 4066 LLR were performed among 29 centers including 19 expert centers. Among these patients, 68.4% were 
performed after 2012 and 69.7% for malignant lesions. Median age was 58 years, 55.1% were males and 26.3% had an ASA 
Score>3. Overall mortality and major complication rates were 1% and 8.9%. Among 433 LRH from expert centers, median 
operative time was 330min, blood loss was 300ml, 12.6% of patients underwent transfusion and 21.6% required a conversion. 
Median length of stay was 8 days and 48.6% developed complications (major complications in 18.6%). Among 797 LLLS from 
expert centers, median operative time was 180min, blood loss was 100ml, 3% of patients underwent transfusion and 7.3% 
required a conversion. Median length of stay was 6 days and 27.7% developed complications (major complications in 4.2%). 
Benchmarks for operative time and conversion rate were <374min and <31.5% for LRH, <195min and <12.4% for LLLS. 
Benchmarks for mortality, major complication and overall complication rates were <1.9%, <25.0%, <73.4% for LRH and <1.3%, 
<6.8%, <35,3% for LLLS.

Conclusion
Defining benchmarks from the national survey reflects the quality of the current practice of LLR in France and may serve as 
reference for safe implementation of LLR.
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OS18-05 Robotic Liver Surgery for Colorectal Liver Metastasis: An ACS-NSQIP 
Comparison with Laparoscopic Liver Surgery

A. Azin 1, M. Elmi 1, S. Cleary 2, G. Sapisochin 1, F. Quereshy 1, A. Wei 1

1University of Toronto, Division of General Surgery - Toronto (Canada), 2Mayo Clinic, Subspecialty General Surgery 
- Rochester (United States of America)

Objectives
There is a paucity of literature assessing the safety of a robotic approach to resection of colorectal liver metastasis (CRLMs). 
The objective of this study is to determine if robotic liver resection is comparable to laparoscopic resection for CRLM with 
respect to thirty day adverse events. 

Methods
The American College of Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) hepatectomy targeted 
dataset was utilized between 2014 and 2017. Patients undergoing laparoscopic or robotic resection of CRLMs were identified. 
Cohorts were compared with respect to adverse events. Multivariate analysis was conducted to ascertain the adjusted effect 
of robotic surgery on overall morbidity and hospital length of stay.

Results
A total of 1038 patients were identified, 82 undergoing robotic resection and 956 undergoing laparoscopic resection. The 
two cohorts were similar with respect to demographical, operative, and tumor characteristics, p>0.05. Robotic resection 
was associated with a lower rate of conversion to open compared to laparoscopy (7.3% vs 15.8%, p=0.040). However, robotic 
resection was associated with greater median operative duration (245 min vs 206 min, p<0.001). On univariate (18.8% vs 
23.2%, p=0.338) and multivariate (OR: 1.51, 95%CI: 0.86-2.65, p=0.149) analysis, robotic surgery was not associated with 
greater morbidity. Length of stay was similar between robotic and laparoscopic surgery on both univariate (4 days vs 4 days, 
respectively, p=0.991) and multivariate analysis (rate ratio: 0.98, 95%CI: 0.76-1.27, p=0.899). The rate of 30-day readmission 
and reoperation were similar between groups (p>0.05).

Conclusion
This study demonstrates that robotic surgery compared to laparoscopic surgery for CRLMs is associated with a lower 
conversion rate to open. After adjusting for confounding variables robotic surgery is not associated with increased rates of 
morbidity or length of stay. In select patients with CRLMs, a robotic approach is feasible and safe.
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OS19-01 Quality of Life after Laparoscopic and Open Liver Resection - results from 
OSLO-COMET

Å. Fretland 1, D. Aghayan 2, G. Bjørnelv 2, V. Dagenborg 3, M. Fagerland 4, L. Barkhatov 5, B. Edwin 1, M. Andersen 6

1The Intervention Centre and department of HPB surgery, Oslo University Hospital - Oslo (Norway), 2The Intervention Centre, 
Oslo University Hospital - Oslo (Norway), 3Department of tumor biology, Oslo University Hospital - Oslo (Norway), 4Oslo Center 
for Biostatistics and Epidemiology, Oslo University Hospital - Oslo (Norway), 5Department of Gastrointestinal Surgery, Haukeland 
University Hospital - Oslo (Norway), 6Department of Transplantation Medicine, Oslo University Hospital - Oslo (Norway)

Objectives
Most surgical treatments will cause a temporary decline in Health-Related Quality of Life (HRQoL). Laparoscopic surgery has 
been shown to reduce this decline. Evidence on HRQoL after laparoscopic liver resection (LLR) is however limited. The aim 
of this study was to compare HRQoL after open versus laparoscopic liver resection.

Methods
This was a predefined sub-study of the OSLO-COMET trial (ClinicalTrials.gov NCT01516710). A total of 280 patients with 
colorectal liver metastases (CLM) were randomly assigned to open liver resection (OLR) (n=143) or LLR (n=127). HRQoL was 
assessed with the Short Form 36 (SF-36) at baseline, 1 month and 4 months after surgery.

Results
A total of 273 patients underwent open (n=143) and laparoscopic (n=129) liver resection. A total of 264 patients completed at 
least 2 questionnaires, and 671(82%) questionnaires were available for analysis. The decline in HRQoL was compared between 
the groups. The decline from baseline was significantly smaller after LLR for Bodily Pain (p=0.001), Role Physical (p=0.003), 
Vitality(p=0.023) and Social Functioning (p=0.026) 1 month after surgery, and for Role Physical (p=0.019) at 4 months. The 
time from operation to initiation of adjuvant chemotherapy did not differ between the groups (47 vs 43 days, p=0.56), and the 
median number of courses given was 8 in both groups. Data from 2 year follow-up are currently being analyzed and will be 
presented at the meeting.

Conclusion
Our results indicate that postoperative HRQoL is better after LLR compared to OLR. This difference lasts for up to four 
months. There was no difference in time to chemotherapy or number of courses given.

OS19-02 Standardization of left hepatectomy by glissonean isolation and vein 
tracking technique

Y. Abe, M. Shinoda, M. Kitago, H. Yagi, G. Oshima, S. Hori, K. Hayashi, Y. Kitagawa
Surgery, Keio University - Tokyo (Japan)

Objectives
Although the procedure for major hepatectomy are not standardized, left hepatectomy seems to be suitable as a first step in 
laparoscopic major hepatectomy. In this presentation, we introduce our standardized surgical procedure for laparoscopic left 
hepatectomy (LLH) and compare the perioperative outcomes of LLH with those of open left hepatectomy (OLH) using the 
matching method.

Methods
Our standardized procedure for LLH is as follows; # Isolate the glissonean pedicle that is responsible for S2/3/4 and divide 
it by surgical stapler. # Transect liver parenchyma and find the peripheral side of middle hepatic vein (MHV). # Track the 
MHV to the root and expose it over the full length in advance. # Transect the liver parenchyma between the MHV and Rex-
Cantlie line shown by demarcated line on the surface of the liver. We collected data on 16 LLH cases and 8 OLH cases that 
were picked up from retrospective data using matching method and investigated the short-term outcomes in well-matched 
groups.

Results
No significant difference was observed in operative time between two groups (LLH: 377±108 min vs OLH: 384±130 min). 
The mean blood loss in the LLH group (58.5±54.3 ml) was significantly less than in the OLH group (440±394 ml), and the 
median postoperative hospital stay for the LLH patients (10.2±3.8 days) was significantly shorter than for the OLH patients 
(20.0±21.6 days). The complication rate in the LLH group (12.5 %) was similar to that in the OLH group (12.5 %).

Conclusion
We standardized surgical procedure for LLH and this could become the gold standard procedure.
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OS19-03 Laparoscopic liver resection for hepatocellular carcinoma with 
thrombocytopenia

T. Arikawa, T. Osawa, K. Komaya, K. Yasui, K. Suzuki, Y. Toda, T. Sano
Department of Gastroenterological Surgery Aichi Medical University - Nagakute (Japan)

Objectives
To clarify the outcome and safety of laparoscopic liver resection (LLR) for hepatocellular carcinoma (HCC) with 
thrombocytopenia.

Methods
From August 2008 to November 2018 LLR was performed for 85 cases of HCC. Eighty-five patients were divided into two 
groups of thrombocytopenic group (T group: 27 patients) with platelets less than 100,000 and control group with 100 thousand 
or more (C group: 58 patients) and examined the surgical results and others.

Results
In the preoperative evaluation, there was no difference in Age, BMI and comorbidities. ICG R15 was significantly higher 
in the group T. HCV positive and Liver damage B were also significantly higher in group T. Tumor size was significantly 
smaller in the group T. In the surgical results, there was no difference in operation time and blood loss between the two 
groups, but the resected liver weight was significantly smaller in group T. There was one case of blood transfusion in both 
groups. Platelet transfusion was administered to 12 patients in the group T. There was no platelet transfusion in the group 
C.There was one case of blood transfusion in both groups. Platelet transfusion was administered to 12 patients in the group 
T. There was no platelet transfusion in the group C. There was no significant difference in the incidence of postoperative 
complications between the two groups, but there was a higher tendency in the group T (37% vs 19%). Clavian-Dindo 
classification Grade III or more was admitted for 2 cases of group T. One is the port site bleeding, the other was bleeding 
from the splenic hilum in patients who underwent concomitant splenectomy for hypersplenism, but it wasn’t admitted for 
control group. There was no difference in postoperative hospital stay. No hospital mortality in both groups.

Conclusion
Laparoscopic liver resection for hepatocellular carcinoma with thrombocytopenia had more frequently postoperative 
complications as compared to the control group, but it was considered safe to perform by careful management.

OS19-04 Evaluate liver surgeon’s adhesion and to a gamified mHealth App to 
conducted a national prospective study

E. Vibert 1, U. Marchese 2, C. Goumard 1, C. Hobeika 1, J.M. Regimbeau 3, G. Le Roux 4, D. Cherqui 2, O. Scatton 1

1Department of Hepatobiliary and Liver Transplantation Surgery, Hôpital Pitié-Salpêtrière - Paris (France), 2Hepatobiliary 
Center, Hôpital Paul Brousse - Villejuif (France), 3Department of Digestive Surgery, Amiens University Hospital - 
Amiens (France), 4Department of Digestive Surgery, Clinique Mutualiste de la Porte de l’Orient - Lorient (France)

Objectives
As we developed a 3-dimentionnal gamified interfaces designed to provide patients more reliable information about surgical 
procedure, we created a mobile application dedicated to share data coming from patient medical records named “Application 
Foie Cœlio” (AFC).We aim to evaluate on liver laparoscopic surgeons the interest and effectiveness of AFC on synchronous 
communication between physicians, physician and patients or physician and secured national databases.

Methods
A 6 months prospective study was conducted in all French centers involved in laparoscopic liver resection program. Data 
implementation related to patient medical health information was integrated by surgeons preoperatively, then at the end 
of surgical procedure and finally at the time of patient discharge. Satisfaction survey was submitted to all surgeons in 
participating center at 3 months and at the end of the 6 months study. We then evaluated perception of surgeons of this new 
generation of mobile app, perception of patients and reliability of the data collection system.

Results
AFC has been uploaded 289 times and conducted to enrollment of 210 patients from 29 different centers. 31 surgeons filled 
the survey. Majority of interrogated persons found the app interesting (78.3%, n = 18) and innovative (52.2%, n = 12). Finally, 
80% of interogated persons will recommand AFC for the effectiveness of data transfert app’s system. Only 10 surgeons 
(41.7%) had used AFC mHealth App in the operative room but none in outpatient clinic. Information delivered by AFC was 
nevertheless useful (58%, n = 14) and adapted (50%, n = 12) for the majority of them. The time-consuming issues was the 
more reliable obstacle of mHealth App utilization (46%, n = 11).

Conclusion
This study shows the feasibility and the very convenient usability of this kind of tool and urge us to pursuit the development 
of such electronic device. Even if participation was not homogeneous and time-consuming, we believe that in the contrary, 
this could help us to save some.
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OS19-05 The First Report of Laparoscopic 1st Stage of ALPPS in a Child

D. Akhaladze 1, N. Uskova 2, G. Rabaev 3

1Head of thoracoabdominal surgery department - Moscow (Russia), 2Pediatric surgeon - Moscow (Russia), 3Resident 
- Los Angeles (United States of America)

Objectives
The majority of hepatoblastomas at time of diagnosis are unresectable and liver transplantation is considered as a treatment 
of choice because of insufficient future liver remnant volume (FLR-V). In selected cases 2-staged hepatectomy may be the 
unique chance for curative resection except hepatectomy followed by liver replacement. Despite overwhelming spread 
of minimally invasive liver surgery, laparoscopic approach remains uncommon in children. A case of successful partial 
associating liver partition with portal vein ligation for staged hepatectomy firstly accomplished pure laparoscopically on the 
first stage in an infant is presented.

Methods
A 1 year 8 months girl was presented with a huge liver mass measuring 76x130x102mm, originating from hepatic segments 
4a,5,7,8. Extended right hepatectomy was considered as a procedure of choice. FLR volume (Couinaud segments 2,3 and 
a Spiegel lobe of caudate lobe) came to 110,6 cm3 with FLR/SLV ratio of 20.5%, thus the decision was made to perform 
ALPPS. Portal vein ligation and partial (75-80%) liver parenchyma transection along the left border of umbilical fissure with 
deportalisation of segment 4 was accomplished totally laparoscopically.

Results
CT-volumetry on postoperative day 6 showed the increase of FLR to 33%. The second stage was completed in the same day. 
The postoperative period was uneventful. Patient was discharged on POD 12 and the adjuvant chemotherapy started on time. 
Final histopathology confirmed initial diagnosis and clear surgical margins.

Conclusion
Described experience suggests both: the feasibility of laparoscopic procedures and effectiveness of partial in situ liver splitting 
to reach appropriate FLR-V and to avoid liver transplantation and its disadvantages.
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Video Session 1
11:20-12:20　Thursday, May 9th　Room 2

VS01-01 Laparoscopic anatomical s8 segmentectomy with icg fluorescence staining 
by laparoscopic ultrasound guided portal branch puncture approach

Xiaoying Wang, Qiang Gao, Xiaodong Zhu, Jian Zhou, Jia Fan (China)

This video demonstrates laparoscopic anatomical s8 segmentectomy with icg positive staining by laparoscopic ultrasound (us) 
and 3d visualization guided portal branch puncture approach. a 79y male was diagnosed with 2.5cm hcc at s8. laparoscopic 
anatomical s8 segmentectomy was planned. preoperative 3d reconstruction of the tumor and vessels, and simulation of the 
perfusion area of portal branches were performed. ventral and dorsal portal branches of s8 were identified by laparoscopic 
us and punctured individually with the 22-gauge ptcd needle through the abdominal wall under laparoscopic us and 3d 
visualization image guide. 5ml icg dye (0.0125 mg/ml) was injected into each portal branches without clamping inflow. 
the ventral and dorsal subsegments started to fluoresce immediately after the injection of the icg. liver parenchyma was 
transected along the fluorescence boundary with harmonic and cusa under real-time fusion icg-fluorescence imaging. the 
intersegmental plane could be indentified clearly during division of the liver parenchyma. the origin of the ventral and dorsal 
glissonean pedicles of s8, the trunks of middle and right hepatic vein, front well of ivc were naturally presented on the 
border of fluorescence between the segments. the glissonean pedicles of s8 and the tributaries of hepatic vein were clipped 
and transected. operative time was 310min. estimated blood loss was 150 ml. the postoperative course was uneventful. this 
novel technique enables us to clearly identify s8 prior to and during parenchymal transection, thus enhancing the accuracy of 
laparoscopic s8 segmentectomy.

VS01-02 Laparoscopic lef lateral sectionectomy with resection of the root of 
left hepatic vein under total vascular exclusionlaparoscopic lef lateral 
sectionectomy with resection of the root of left hepatic vein under total 
vascular exclusion

Santiago Lopez-Ben, M Teresa Albiol, Laia Falgueras, Ernest Castro, Margarida Casellas, 
Antoni Codina-Barreras (Spain)

77 years old man witha a previous open multiple resection of liver metastasis with exposure of root of hepatic vein. this 
videos show the laparoscopic resection of a local recurrence involving the root of let hepatic vein under total vascular 
exclusion.

VS01-03 Laparoscopic s8 anatomical resection for hcc - glissonian approach

Go Wakabayashi, Giammauro Berardi (Japan)

A routine follow-up ct scan of a 70-year-old man affected by hepatitis c related liver cirrhosis showed a 3 cm hcc in 
segment 8. a 3d reconstruction was performed to evaluate the liver anatomy, the relationship of the lesion with major 
vessels and the borders of segment 8. a true anatomical mono-segmentectomy was performed using selective occlusion of 
segment’s 8 glissonian pedicle, that was identified from the liver hilum. indocyanine green (icg) dye demarcation was used 
as a guidance during parenchymal transection. operative time was 420 minutes and blood loss was 261 ml. patient had an 
uneventful postoperative course and was discharged home after 8 days. full laparoscopic anatomical segment 8 resection can 
be performed safely in selected cases. the use of the glissonian approach and the aid of icg dye could be of help but advanced 
laparoscopic skills are necessary to complete such a difficult procedure.
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VS01-04 Laparoscopic anatomic liver resection of segment 8 using intrahepatic 
glissonean approach

Yusuke Ome, Goro Honda, Manami Doi, Jun Muto, Yasuji Seyama (Japan)

Laparoscopic anatomic resection of s8 is regarded as technically difficult. in extrahepatic g8 isolation from the hepatic hilum, 
the distance of the exposed right anterior glissonean pedicle and g5 that must be preserved becomes longer; thus, there is an 
increased risk of biliary leakage and delayed biliary stricture, due to excessive traction and dissection. furthermore, it is very 
difficult to secure g8 from the hepatic hilum, depending on its branching pattern. therefore, we approach g8 intrahepatically 
after parenchymal transection along the middle hepatic vein (mhv) from the root side to the peripheral side. g8 is typically 
detected on the right dorsal side of the mhv and its branch running on the intersegmental plane between s5 and s8. the 
right hepatic vein is also exposed from the root side to the peripheral side, with the resected s8 pushed upwards to the right 
ventral side. in this way, we can safely and successfully approach to g8 and major hepatic veins.

VS01-05 Unlocking “padlock” portal pedicles to perform anatomical vein-guided 
resections

Fernando Rotellar, Santiago López-Ben (Spain)

Thanks to the unique caudal view of the laparoscopic approach, a root approach of the major hepatic veins can be performed. 
this allows for vein-guided anatomical hepatic resections. in this kind of resections, there is a repetitive pattern: following 
the vein a main portal pedicle acts as a padlock that prevents following the vein. only when these padlock portal pedicles are 
divided (or unlocked), the vein can be followed again to the periphery thus allowing to conclude the anatomical vein guided 
resection. in this video this pattern is presented in several scenarios: left hepatectomy, central hepatectomy, right anterior 
seccionectomy, right posterior seccionectomy and anatomical resection of segment vii.

VS01-06 Hybrid laparoscopic and robotic hepatopancreaticoduodenectomy for 
cholangiocarcinoma

Sung Hoon Choi (Republic of Korea)

A 73-year-old female was diagnosed with a 4.3 cm long diffuse infiltrative cholangicarcinoma involving from hilar bile duct 
to intrapancreatic bile duct without major vascular invasion. the patient was scheduled to undergo left hepatectomy with 
caudate lobectomy and pancreaticoduodenectomy to obtain free resection margin. in order to maximize the efficiency of each 
surgical procedure, we designed a hybrid method of laparoscopic resection and robotic reconstruction for this complicated 
surgery with long operation time. the total operation time was 510 minutes and the estimated blood loss was 350 ml without 
transfusion. her postoperative recovery was smooth and discharged on 16th. postoperative day. pathologic examination 
reported the stage as pt2n1 with free proximal bile duct margin.
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Video Session 2
11:20-12:20　Thursday, May 9th　Room 2

VS02-01 Bleeding management in laparoscopic hepatectomy - intracorporeal 
suturing

Jaime Kruger, Gilton Fonseca, Vagner Jeismann, Fabricio Coelho, Wellington Andraus, 
Paulo Herman (Brazil)

Laparoscopic liver operations have evolved from managing benign diseases through minor operations to the treatment of 
malignant diseases through major and complex operations. despite sound technical development, liver surgery continues 
to be performed in a richly vascularized organ, in which vascular control and parenchymal transection are performed. the 
risk of massive bleeding stands and is responsible for conversion to open operation, need of blood transfusion and worsening 
oncological and surgical outcomes. the video hereby presented shows three cases in which a potentially fatal hemorrhage 
was managed by intracorporeal suturing. during massive blood losses the time needed for conversion might not be available, 
making essential to manage the adverse event during laparoscopy.

VS02-02 Laparoscopical radical treatment of hilar cholangiocarcinoma iiia

Wei Cheng (China)

Application of various laparoscopic techniques and tools, hepatic hilar cholangiocarcinoma type iii and iv can be performed 
safely and effectively under laparoscopy.

VS02-03 Laparoscopic liver resection in the semiprone position for tumors in the 
posterior segments

Koichi Kimura, Kensuke Kudo, Tetsuo Ikeda (Japan)

We developed a novel method of laparoscopic resection of tumors in the posterior segment with the patient in the semiprone 
position, using a dual-handling technique with an intercostal transthoracic port. there are several benefits of this method. 
first, rouviere’s sulcus easily visualized immediately after insertion of the laparoscope. second, an intercostal port can be used 
effectively in the semiprone position. third, the weight of the liver helps to mobilize it. fourth, the irrigation fluids and blood 
flow to the lower left side of the abdominal cavity and do not interfere with visualization of the operative field. laparoscopic 
liver resection in the semiprone position is safe and increases the number of patients who can be treated by laparoscopic 
surgery without increasing the frequency of major hepatectomy with laparotomy.
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VS02-04 Laparoscopic sg7 segmentectomy for hepatocellular carcinoma

Alessandro Ferrero, Roberto Lo Tesoriere, Serena Perotti, Nadia Russolillo, Serena Langella, 
Fabio Forchino (Italy)

Aim of the video is to demonstrate how anatomic sg7 resection can be performed laparoscopically and how laparoscopic 
ultrasonography (lus) can guide a safe anatomical resection. the video shows the case of a 72 years old man with a 7 cm 
hcc in sg7. after intraoperative lus staging, right liver is completely mobilized. right hepatic vein (rhv) is encircled with a 
tourniquet for possible bleeding control. the landmarks necessary for the sg7 segmentectomy are visualized by lus. rhv is 
visualized and marked on the liver surface as well as the right anterior, sg7 (p7) and sg8 (p8) portal branches. the section line 
is drawn along p6 and the rhv that will be spared, and across the p7 that will be interrupted. at the end of the resection sg6 
is spared and rhv is exposed from its sg6 branch to the confluence in the ivc.

VS02-05 Pure laparoscopic central bisectionectomy with a caudal approach for a 
large hepatocellular carcinoma

Kazuteru Monden, Hiroshi Sadamori, Masayoshi Hioki, Norihisa Takakura (Japan)

Background: pure laparoscopic hepatectomy for a large tumor is still a challenging procedure. a pure laparoscopic central 
bisectionectomy was performed for a large hepatic tumor using a caudal approach. case: a 64-year-old man with hepatitis c 
underwent central bisectionectomy to treat a solitary hepatocellular carcinoma measuring 11 cm in size. the middle and right 
hepatic veins were very close to the tumor. the right hepatic vein was exposed from the root side using the caudal view, 
moving the cusa from the root side toward the peripheral side to avoid splitting the hepatic vein. parenchymal transection 
was performed, safeguarding the right hepatic veins and preserving remaining liver. the operative time was 409 min, with 
an estimated blood loss of 450 ml. the patient’s postoperative course was uneventful, and the patient was discharged on the 
8th postoperative day. conclusions: using a caudal approach for a large tumor was safe and feasible. the detailed procedure is 
presented in a video.

VS02-06 Laparoscopic resection of retroperitoneal paraganglioma behind the spiegel 
lobe using laparoscopic liver mobilization technique in a kyphotic patient

Shin Nakahira, Hisataka Ogawa, Nobuyoshi Ohara, Jota Mikami, Yoichi Makari, Ken Nakata, 
Masaki Tsujie, Junya Fujita, Hiroki Ohzato (Japan)

Extra-adrenal paraganglioma is a rare form of neuroendocrine neoplasm capable of catecholamine secretion. the surgical 
risks associated with tumor location are compounded in this case of a kyphotic patient. this report presents the successful 
application of laparoscopy on extra-adrenal paraganglioma located behind the spiegel lobe in a kyphotic patient. operation 
was performed after one-week of α-blocker administration. laparoscopic approach in the left hemilateral decubitus position 
with table rotating provided optimal access for safe tumor resection after complete hepatic right lobe mobilization. the 
patient’s postoperative course was uneventful. the results support that laparoscopic approach can be a safe and effective 
method for resecting extra-adrenal paraganglioma in a challenging case of a kyphotic patient.
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Video Session 3
11:20-12:20　Thursday, May 9th　Room 2

VS03-01 Pure lap-extended s7segmentectomy

Takashi Kaizu, Yusuke Kumamoto, Hiroshi Tajima, Nobuyuki Nishizawa, Shigenori Ei, 
Masahiko Watanabe (Japan)

A 81-year-old female with s7 tumor (size 65mm) underwent pure lap-extended s7segmentectomy, because the rhv was 
involved with the tumor. we selected the anterior approach because of the firm adhesion between the tumor and both 
diaphragm and ivc wall. liver hanging maneuver was used to keep good surgical view. intrahepatic glissonian approach 
was performed to dissect the g7. after resection of the rhv combined with the tumor, the tumor was dissected from 
retroperitoneum. surgery lasted 386 min with 150 ml of blood loss and 60 min of hepatic pedicle clamping. the patient was 
discharged on postoperative day 8.

VS03-02 Laparoscopic partial hepatectomy for superficially located multiple hcc 
with icg navigation

Takahiro Ozaki, Kousuke Nakajima, Igarashi Kazuharu, Naoyuki Toyota, Go Wakabayashi (Japan)

A 55-year-old man was diagnosed with chronic hepatitis c and cirrhosis. he did not have encephalopathy nor ascites. child-
pugh a. hepatocellular carcinoma was diagnosed in segment 5 and 6 of the liver by ct,mri and ultrasound scan. we performed 
laparoscopic partial hepatectomy with icg navigation. superficially located nodules were well visualized by icg navigation.

VS03-03 Laparoscopic resection of the right hepatectomy combined with hepatic 
caudate lobe

Xiaohui Duan, Xianhai Mao (China)

Laparoscopic resection of the right hepatectomy combined with hepatic caudate lobe.
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VS03-04 Segmentectomy viii for hcc on liver cirrhosis

Raffaele Brustia, Claire Goumard, Olivier Scatton (France)

Total laparoscopic approach for hcc in the segment viii. we are sorry if the video is a bit longer (12min).

VS03-05 Laparoscopic left hepatectomy with synchronous colon resection

Kyle Gervin Ong, Catherine S. C. Teh (Philippines)

Mobilization of left lobe/pringle maneuver/liver hanging maneuver/hepatic hilum dissection/ligation of left hepatic artery/
ligation of the left portal vein/demarcation of transection line/parenchymal transection/ligation of left hepatic pedicle/ligation 
of left hepatic vein.

VS03-06 Laparoscopic anatomical segmentectomy of liver segment vii by the 
anterior approach in situ

Yajin Chen, Jun Cao (China)

The traditional segmentectomy of liver segment vii requires exposing and controlling the root of the right hepatic vein(rhv) 
in advance after the full mobilization and reversal of right liver, which make laparoscopic anatomical resection challenging, 
and also appears to conflict withthe “no-touch” principle for malignant tumors. until now, the reports of totally laparoscopic 
anatomical segmentectomy vii are rarely seen. this video shows our experience in laparoscopic anatomical segmentectomy vii 
by the anterior approach in situ. for the anterior approach in situ, priority should be given to dissect the right posterior lobe 
hepatic pedicle via rouviere groove. follow the right posterior lobe hepatic pedicle to find and ligate the hepatic pedicles of 
segment vii, to obtain the ischemic line which determines the dissection boundary between segment vi and vii. determine the 
dissection plane horizontally just above the bifurcation of the portal pedicles going toward segment vi and vii, and find the 
trunk of rhv du.
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Video Session 4
11:20-12:20　Thursday, May 9th　Room 2

VS04-01 Cholangiocarcinoma - technical aspects of hepatectomy and radical hilar 
lymphadenectomy

Moritz Schmelzle, Wenzel Schöning, Johann Pratschke (Germany)

We show a 4k video of an laparoscopic left hepatectomy with radical hilar lymphadectomy in a 45-year old female patient 
diagnosed with a large intrahepatic cholangiocarcinoma (icc) in the left liver lobe (diameter 8.5cm). an ultrasound shear was 
used for superficial dissection, whereas deeper transection was performed using the waterjet technique. both the left bile 
duct and the left vein were transected by using staplers. radical hilar lymphadenectomy down the hepatic artery to the 
celiac trunk was performed fully laparoscopically according to established rules of open oncological surgery. no intraoperative 
transfusion of red blood cell concentrates was necessary. operative time was 314 minutes. icu stay was one day. wound tubes 
could be removed on pod 2. no complications occurred postoperatively. the patient was discharged at pod 8. histology tnm pt2 
pn0 (0/9) g2 r0 l0 v0.

VS04-02 Laparoscopic left lateral sectionectomy extended by ivb segment on 74-year 
old women with juvenile liver hemangioma

Nikolay Belev, Radoslav Penkov (Bulgaria)

Infantile hemangioendothelioma in adults is extremely rare tumor, as previously reported in the literature only three cases. 
here we present the case of a vascular tumor morphology corresponding to infantile hemangioendothelioma in 76 year old 
woman. a tumor of the liver - covering the left lobe hemangioma, hemangioma foot coming from ivb segment and a small 
segment vii. there is established weight loss, anemia, thrombocytopenia or bleeding disorders. without cardiac symptoms. 
performed procedure - laparoscopic left lateral sektsionektomiya extended with segment ivb. histological results - infantile 
hemangioma of the liver.

VS04-03 Robotic right hepatectomy

Jesse Sulzer, David A Iannitti, Dionisios Vrochides, John B Martinie (United States of America)

This case demonstrates the techniques of a robotic right hepatectomy for a large liver tumor and also highlights many of 
the unique features incorporated into the robotic platform such as picture-in-picture intraoperative ultrasound and firefly 
imaging.
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VS04-04 Robotic right hepatectomy for hydatid disease

Paolo Magistri, Tiziana Olivieri, Giacomo Assirati, Cristiano Guidetti, Gian Piero Guerrini, 
Roberto Ballarin, Giuseppe Tarantino, Fabrizio di Benedetto (Italy)

We report the case of a young man diagnosed with a large hydatic cyst of the right liver. the lesion was first discovered due 
to abdominal pain with an abdominal ultrasound and later confirmed on a ct scan. after a multidisciplinary evaluation we 
decided to perform a right hepatectomy with robotic approach after 1 cycle of albendazole therapy. the peculiarity of this 
resection is the management of the right lobe, which is very difficult to handle in minimally invasive surgery. in particular, we 
developed a strategy to hang the liver at the end of the procedure to safely staple the right hepatic vein. the final pathology 
confirmed the echinococcosis of the right lobe, no intraoperative spillage occurred. the patient was discharged on post-
operative day 3 in good general conditions.

VS04-05 Difficult laparoscopic liver resections

Marco Colasanti, Nicola Guglielmo, Giammauro Berardi, Roberto Meniconi, Stefano Ferretti, Andrea Laurenzi, 
Andrea Scotti, Mirco Burocchi, Alessandra Campanelli, Federica Falaschi, Giovanni Vennarecci, 
Giuseppe Maria Ettorre (Italy)

We hereby report two videos of difficult liver resections that were approach with approach trough minimally invasive approaches. 
a 63-year-old man with an history of colon adenocarcinoma and squamocellular lung cancer, was admitted to our department with 
pet-ct scan which highlighted the presence of two liver lesions with increased fdg uptake on segment vii. preoperative abdominal 
rmn confirmed the presence of two lesions on viis (30x20mm) and vis (42x37mm). we decided to perform laparoscopic hepatectomy. 
a 10-mm port at the umbilicus housed a 30° video-camera. the other four trocars were positioned along a semicircular line with 
the concavity facing the right subcostal margin. the liver was examined using laparoscopic ultrasonography. pringle’s manouvre 
was prepared. we performed atypical resection using ultrasonic shears (harmonic scalpel, ethicon endo-surgery, inc., cornelia, ga) 
and bipolar forceps. the specimen was put into a retrieval bag and removed from left flank. the operation time was 210 minutes. the 
patient resumed eating on pod 3 and discharged on pod 5. a 71-year-old man with an history of adenocarcinoma, was admitted to our 
department with suspicious of liver colo-rectal metastasis. preoperative ct-scan revealed 20 mm mass located in segment viii, beneath 
the diaphragm. we decided for thoracoscopic hepatectomy for the difficult tumor location and because the patient has been previously 
operated trough a open xifo-pubic access, then re-operated for a complicated fecaloid peritonitis and further re-operated a third time 
for an incisional hernia repair with mesh placement, displaying a pattern of “frozen abdomen”. three 12-mm trocars were placed into 
the right chest. the diaphragm was transected, intraoperative us showed the lesion and for the resection we used ultrasonic shears 
(harmonic scalpel, ethicon endo-surgery, inc., cornelia, ga) and bipolar forceps. the specimen was put into a retrieval bag and removed 
from thoracic access. the diaphragm was repaired by running suturing. two closure thoracic drainage were placed into the right 
chest. the operation time was 150 minutes. the patient resumed eating on pod 2 and discharged on pod 6.

VS04-06 Standardized laparoscopic left-hemihepatectomy with a hanging technique

Hiromitsu Hayashi, Yoichi Yamashita, Katsunori Imai, Hirohisa Okabe, Shigeki Nakagawa, 
Hideo Baba (Japan)

His is a video of standardized laparoscopic left-hemi-hepatectomy with a hanging technique in our institute. five trocars were 
used. after fully mobilization of the left lobe, the left hepatic artery and portal vein were individually ligated and dissected. the 
left bile duct with glissonean pedicle and left hepatic vein were encircled and left without a dissection until the parenchymal 
transection. a 6 fr. penrose drain was used for a hanging technique. the upper end of the hanging tape was placed through 
the inside of the left hepatic vein. the pathway of the hanging tape was situated along the ligamentum venosum between the 
left lateral sector and the caudate lobe, and the lower end of the tape was positioned inside the hilar plate (left glissonean 
pedicle). the superficial hepatic parenchyma was transected using an energy device, and the deep portion of the parenchyma 
was dissected using a laparoscopic cusa along the left side of middle hepatic vein. the hanging tape was placed along 
the groove of the cutting line. thereafter, the liver parenchyma was dissected with tape suspension. at the middle stage 
during parenchymal transection, the left bile duct was dissected using a linear stapler. after the completion of parenchymal 
transection, the left hepatic vein was dissected using a linear stapler around the root. operative time during the laparoscopic 
left hemi-hepatectomy with cholecystectomy was 170 minutes, and the blood loss was 5 g.
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Video Session 5
11:20-12:20　Thursday, May 9th　Room 2

VS05-01 Pure laparoscopic donor hepatectomy: "maneuvers to achieve adequate 
exposure with technical tips and tricks"

Anand Vijai, Prasad Yerra, Senthilnathan P, Sandeep C Sabnis,Nalankili Vp, E Senthil Anand, 
Arvinder Soin, Palanivelu C (India)

Operative technique • under general anesthesia, the patient is placed in supine position with legs abducted, the left arm 
tucked in, and a sandbag is placed behind right hemi thorax/shoulder • position of surgeon - french position • ports - 12 
mm umbilical port, 10 mm port right subcostal region, three 5 mm ports placed one each in right axillary area, in left mid 
clavicular region and in epigastrium • falciform ligament mobilized till suprahepatic inferior vena cava, peritoneum over right 
and middle hepatic vein opened and space created. • hilar dissection - right hepatic artery, right portal vein dissected and 
looped. • after anterior caval dissection, the gold finger is passed anterior to the cava and brought out in the space created 
between the right and middle hepatic vein in the suprahepatic space. • parenchymal transection - icg fluorescence-guided 
parenchymal dissection done using cusa and harmonic shears, managing small tributaries with 5 mm titanium clips. • organ 
procurement - a pfannenstiel incision.

VS05-02 Robotic assisted posterior lateral sectionectomy

Maximiliano Gelli, Stylianos Tzedakis, Léonor Benhaim (France)

In this video we presented the case of a 69 yo with solitary liver metastases from tne. patient was placed in complete left 
latéral position allowing an advantageous visualization of tumor.

VS05-03 Theory of relativity for postero-superior segments of the liver

Francesca Ratti, Federica Cipriani, Lorenzo Cinelli, Marco Catena, Michele Paganelli, 
Luca Aldrighetti (Italy)

The accessibility to postero-superior segments of the liver has traditionally constituted a restrain to adopt the laparoscopic 
approach in this setting. to overcome this challenge, multiple approaches have been reported in literature. total trans-
abdominal approach has been previously described for this purpose, even though the rationale to standardly adopt it and a 
technical depiction of how to achieve an optimal mobilization has never been specifically addressed. complete mobilization 
of the ligaments of the liver leads to a rotation of the transection line in front of the operator’s view, allowing to achieve a 
safe total trans-abdominal laparoscopic approach to the postero-superior ligaments of the liver, without compromising the 
vascular inflow control, the possibility to convert to open approach, nor requiring potentially harmful decubitus.
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VS05-04 Laparoscopic central hepatectomy by glissonian approach

Raphael L.C. Araujo, Raphael Araujo, Diego Burgardt, Vinícius Vazquez, Fernando Felippe, 
Marco Sanctis, Durval Wohnrath (Brazil)

This video shows a case of a 32 year-old asymptomatic female patient that presented an incidental finding of a liver mass 
during pregnancy. on the mri, a mass presenting fat infiltration was identified with 7 x 6.1 centimeter placed in segments 
iv, v and viii inferiorly. she underwent a total laparoscopic central hepatectomy. some technical points were demonstrated 
as the use of stapler to control pedicles only after control of ischemia area by clamping and checking before stapler firing 
(anterior sector fire). moreover, the restrict use of stapler for vascular control only for pedicles and main hepatic veins was 
demonstrated avoiding its use as blind parenchyma transection. any complications at 90-days, hepatocellular adenoma was 
confirmed and with clear margins.

VS05-05 Laparoscopic rehepatectomy for hepatocellular carcinoma and assessment 
of surgical limits of resection and ischemia margins, using indocyanine 
green fluorescence imaging

Esteban Cugat, Fernando Pardo, Francisco Espin, Manel Cremades, Jordi Navines, Maribel García, 
Eric Herrero, Judith Camps, Lilia Martinez (Spain)

A 71-yer-old man, alcoholic cirrhosis, with an oncological surgical history of laparoscopic right colectomy in 2014, left 
lobectomy in 2015, hepatocellular carcinoma (hcc) treated with radiofrecuency ablation in mars 2015 and posterior open liver 
resection (makuuchi incision) due to recurrent hcc in may 2015, was referred to our hospital diagnosed with a 4-cm-diameter 
tumor in hepatic segment iv in october 2018. laparoscopic rehepatectomy with extra-glissonian dissection of portal vein was 
performed and once portal vein for segment iv was isolated and clamped, indocyanine green (icg) was endovenous injected. 
fluorescence image with near infrared camera (endoeye 3d olympus) delimitated the resection margin. a second-look using icg 
demonstrated no critical perfusion verges. histological outcomes reported tumour-free margins without low perfusion areas. 
icg fluorescence imaging is a valuable resource to improve anatomical liver resections.

VS05-06 Laparoscopic redo right hepatectomy for recurrent colorectal liver 
metastasis within the right hepatic duct

Elissaios Kontis, Michail Papoulas, Michail Pizanias, Nigel Heaton, Krishna Menon (United Kingdom)

We present a case of laparoscopic redo right hepatectomy for recurrence of colorectal liver metastasis within the right 
intrahepatic bile duct. we highlight the approach to the right hilar plate and the technique and the technique of clipless 
parenchymal transection.
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16:00-17:00　Thursday, May 9th　Room 2

VS06-01 Laparoscopic anatomic mesohepatectomy: a clockwise four - section 
approach

Jianxin Peng (China)

Laparoscopic anatomic mesohepatectomy is technically challenging. herein, we introduce a novel approach to achieve 
laparoscopic anatomic mesohepatectomy with hepatocellular carcinoma in middle lobe of liver.

VS06-02 Totally laparoscopic full left hepatectomy for living donor liver 
transplantation

Wenwei Zhu, Jieliang Zuo (China)

In recent years different minimal access strategies have been designed in order to perform living donor liver surgery 
for adult recipients with less morbidity. techniques involve shortening the length of the incision with or without previous 
laparoscopic mobilization of the liver. herein we present one case of totally laparoscopic living donor left hepatectomy, 
without removal of the middle hepatic vein.

VS06-03 Full transthoracic transdiaphragmatic approach for the treatment of 
metachronic colorectal liver metastases localized in superior segments

Briceno Ciria, R. Ciria, Md. Ayllon, I. Gomez-Luque, A. Padial, S. Lombardo, J. Espejo, L. Zurera, 
C. Ruiz-Villen, C. Garcia-Gaitan, J. Briceño (Spain)

The resection of metachronic liver metastases of colorectal cancer (mhccr) is now a standard of practice. laparoscopic 
approach has been proven to be an useful tool that may reduce postoperative complications. unfortunately, if the first 
procedure had a complicated course, the applicability of laparoscopic approach may be difficult and traditional open surgery 
may be chosen. the purely transthoracic-transdiaphragmatic approach (tttd) without abdominal access is an option with 
only two cases reported in the current literature. we present our series, which consists of two cases in which tttd approach 
for metachronic mhccr was chosen as a primary access because difficult abdominal access was suspected. although these 
procedures were really complex, the success was optimal and uneventful postoperative courses with adequate oncological 
clearance were achieved. we strongly recommend to consider this approach in very selected cases and centers, always 
fulfilling these characteristics: personal history of complex anterior abdominal surgery, small metastases, located in right 
upper segments (s7-8) and those that do not present an intimate relationship with main vascular structures.
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VS06-04 Robotic full left hepatectomy with portal vein reconstruction

Karim Halazun, Paolo Magistri (United States of America)

This is the case of a fifty-eight years old male that came to our attention with an mri showing an hepatocellular carcinoma 
with portal vein invasion. he was scheduled for a left hepatectomy and portal vein reconstruction, performed with robotic 
approach. the peculiarity of this case is the agility of the robot in managing vascular resection compared to other minimally 
invasive procedures. the patient underwent a robotic full left hepatectomy, with portal vein reconstruction and hilar 
lymphnodes removal, and the final pathology confirmed the hcc and showed a benign intraperitoneal mesothelioma. the 
postoperative course was uneventful.

VS06-05 Laparoscopic segmentectomy using ultrasonographic probe compression of 
hepatic vessel

Lee Woohyung, Jae Hoon Lee (Republic of Korea)

Laparoscopic segmentectomy using lus probe compression technique is feasible. the advantage of this technique is to save 
hepatic parenchyma and prevent injury of adjacent glissonean pedicle.

VS06-06 Laparoscopic left lateral sectionectomy for hepatocellular carcinoma in 
cirrhotic liver

Taiga Wakabayashi, Emanuele Felli, Alessandro Mazzotta, Zineb Cherkaoui, Didier Mutter, 
Jackques Marescaux, Patrick Pessaux (France)

We present the case of a 77-year-old male patient with a 44-mm hepatocellular carcinoma between segment 2 and 3 in a 
cirrhotic liver. whole body ct scan showed no distant metastases; no contralateral nodules were present at liver mri neither. 
alpha-fetoprotein was 1.9 µg/l (normal < 7). in this interactive video, a laparoscopic left lateral sectionectomy was performed. 
the video demonstrated preoperative planning and the operative steps including our method of liver parenchymal transection 
with the cavitronic ultrasound aspirator. operative time is 164 minutes. final pathological exam showed a 55 x 42-mm, well-
differentiated, hepatocellular carcinoma (edmonson grade 1) in a cirrhotic liver secondary to non-alcoholic steatohepatitis and 
negative surgical margin. the postoperative outcome was uneventful and the patient was discharged on postoperative day 5.
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VS07-01 Laparoscopic sg4b-5 segmentectomy and lymphadenectomy for incidental 
gallbladder cancer

Alessandro Ferrero, Roberto Lo Tesoriere, Nadia Russolillo, Federico Fazio, Fabio Forchino, 
Serena Perotti (Italy)

The video shows the operation performed for incidental t2 gallbladder cancer after laparoscopic cholecystectomy. resectability 
is assessed by laparoscopic ultrasonography (lus). kocher maneuver is performed and retropancreatic, hepatoduodenal 
ligament and common hepatic artery lymphadenectomy is performed. the liver pedicle is encircled for intracorporeal 
clamping if necessary. the landmarks necessary for the sg4b-5 segmentectomy are visualized by lus and marked. segment 4a 
pedicle to be spared and segment 4b pedicle to be cut, are sketched. the right anterior portal branch and segment 5 pedicles 
are scanned and marked as well as the middle hepatic vein. parenchymal transection starts on the right of the falciform 
ligament. segment 4b pedicles are divided between clips. middle hepatic vein is dissected and divided. segment 5 pedicles are 
divided at the origin from the anterior portal branch.

VS07-02 Pure laparoscopic living donor right hepatectomy using real-time 
indocyanine green fluorescence image

Choi Sung Hoon (Republic of Korea)

The donor was a 32-year-old gentleman. his bmi was 20.3 kg/m2 and the preoperatively estimated donor’s right liver volume 
was 836ml, representing 63.6 % of his entire liver. the graft to recipient weight ratio (grwr) was 1.6 %. the liver had classic 
anatomy except that the right posterior intrahepatic duct seperately joined to the left main hepatic duct. the total operation 
time was 370 minutes and the estimated blood loss was 150 ml without transfusion. indocyanine green fluorescence image 
clearly demonstrated the anatomical demarcation between the lobes and visualized the running of the biliary tree. real-time 
indocyanine green fluorescence image may be particularly helpful to delineate anatomical surgical plane and to determine the 
appropriate division point of bile duct.

VS07-03 Laparoscopic treatment of congenital retrohepatic portosystemic shunt in a 
child (abernethy malformation type ii)

Santiago Lopez-Ben, Javier Bueno, Laia Falgueras, Manuel Lopez-Paredes (Spain)

5 years old boy presented with high ammonia and hepatopulmonary syndrome. angiography with occlusion test showed 
aneurismatic dilation of the portal vein, mild hypoplasic intrahepatic portal branches and portal pressure of 23 mmhg, so the 
diagnosis of type ii abernethy malformation was done. treatment consist in intrahepatic arterio-venous fistula embolization 
and laparoscopic closure of the retrohepatic portosystemic shunt.
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VS07-04 Robotic right posterior sectionectomy (5,6,7) with portal vein tumor 
thrombectomy

Jesse Sulzer, David A Iannitti, Dionisios Vrochides, John B Martinie (United States of America)

This case demonstrates the techniques of a robotic right posterior sectionectomy as well as the various aspects of the robotic 
platform which allowed for excellent visualization, vascular control, thrombectomy, and suturing for the portal vein tumor 
thrombus.

VS07-05 Laparoscopic ALPPS  and Two-stage Hepatectomy for Hepatocellular 
Carcinoma

Tran Cong Duy Long (Viet Nam)

Laparoscopic alpps and two-stage hepatectomy for hepatocellular carcinoma critical issue in liver resection: future remnant 
liver volume must be enough reserved for safe major hepatectomy. for normal liver, future liver remnant must be larger 30% 
standard liver volume. for disease liver, future liver remnant must be larger 40% standard liver volume methods to increase 
future remnant liver volume: pve or alpps in some situation, we can not perform pve and alpps should be a choice option: 
• small remnant liver volume (< 20%) • unable to perform portal vein embolization huge right liver tumor close to portal 
vein bifucation tumor • contra-indication of portal vein embolization right portal vein peripheral thrombus (risk of tumor 
dissemination) • satellite tumor in left liver (beside right main tumor) • limited waiting time for surgery previously, most 
alpps were performed by open surgery for liver metasta tumor this time, we present the case of laparoscopic alpps and two-
stage hepatectomy for hepatoc.

VS07-06 Right anterior sectionectomy for hcc

Gabriella Pittau, Daniel Cherqui (France)

This video is about a 82 years old woman with a hcc. the lesion is located on segment 8 very close to right anterior pedicle. 
we planned a laparoscopic right anterior sectionectomy. we use 5 ports, 3 12 mm and 2 5 mm. we did a peri-hilar glissonian 
approach in order to dissect the right anterior pedicle. it was selectivelt clamped in order to create un ischemic delineation to 
facilitate the hepatectomy. the line of transection is between the middle and the rignt hepatic veins. we start with the left line 
of transection with a caudal approach until the hepatic plate. we divided right anterior pedicle with a stapler. we continuous 
pselective clamping of the right anterior or posterior pedicle is used to create ischemic delineation of the right anterior or 
posterior section (segments 5 and 8 or 6 and 7) according to the planned procedure.
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VS08-01 Laparoscopic anatomical segmentectomy of liver segment vii by the 
anterior approach in situ

Jun Cao, Yajin Chen (China)

The traditional segmentectomy of liver segment vii requires exposing and controlling the root of the right hepatic vein(rhv) 
in advance after the full mobilization and reversal of right liver, which make laparoscopic anatomical resection challenging, 
and also appears to conflict withthe “no-touch” principle for malignant tumors. until now, the reports of totally laparoscopic 
anatomical segmentectomy vii are rarely seen. this video shows our experience in laparoscopic anatomical segmentectomy vii 
by the anterior approach in situ. for the anterior approach in situ, priority should be given to dissect the right posterior lobe 
hepatic pedicle via rouviere groove. follow the right posterior lobe hepatic pedicle to find and ligate the hepatic pedicles of 
segment vii, to obtain the ischemic line which determines the dissection boundary between segment vi and vii. determine the 
dissection plane horizontally just above the bifurcation of the portal pedicles going toward segment vi and vii, and find the 
trunk of rhv during the parenchyma transection. then dissect longitudinally along rhv to the root. dissociate the perihepatic 
ligaments in the last to complete the resection of segment vii without the reversal of right liver.laparoscopic anatomical 
segmentectomy vii by the anterior approach in situ provided a minimally invasive approach to obtain simultaneous surgical 
margin and safety for hepatocellular carcinoma.the laparoscopy can provide better view and operation in the cramped spaces 
compared with traditional laparotomic approach, and better complies with the “no-touch” principle for malignant tumors. the 
long-term oncological outcomes require further studies.

VS08-02 Totally mini-invasive alpps approach

Francesca Ratti, G. Fiorentini, F. Cipriani, L. Aldrighetti (Italy)

The minimally invasive approach for alpps in a patient with a large hepatocellular carcinoma in a liver with severe steatosis 
is shown. during the first stage a partial alpps is performed. pve is performed in postoperative day one. after 15 days from 
the first stage both liver volume and function (by hida scan) are re-assessed. right hepatectomy (second stage of alpps) is 
then conducted by laparoscopic aproach.

VS08-03 Laparoscopic anatomical segmentectomy of right anterior section using the 
extrafascial and transfissural approach

Ji Hoon Kim (Republic of Korea)

Laparoscopic anatomical segmentectomy of right anterior section is technically demanding because it is difficult to dissect 
the deep tertiary branches of right anterior portal pedicle (rapp). we present three cases of laparoscopic anatomical 
segmentectomy using the extrafascial and transfissural approach: 1) anatomical resection of segment 5, 2) anatomical 
resection of the ventral area 3) anatomical resection of segment 8 dorsal area. the extrafascial and transfissural approach 
means that the liver parenchyma along the fissure lines is opened, then the surgeon can confirm the glissonean pedicles and 
territory directly. the extrafascial and transfissural approach in laparoscopic anatomical segmentectomy of right anterior 
section is feasible and effective because this technique can easily be approached to the deep tertiary branches of rapp.
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VS08-04 Full laparoscopic two-staged hepatectomy for bilobar lm

Raffaele Brustia, Shinya Okumura, Raffaele Brustia, Claire Goumard, Olivier Scatton (France)

We present the case of a young woman affected by synchronous bilobar lm for colon cancer. a reverse strategy (liver first) is 
decided and a two-staged laparoscopic hepatectomy is realized, with radiological pve. tips and tricks along the video.

VS08-05 Robotic assisted hepatic resection in segment vii

Maximiliano Gelli (France)

We present the case of a young female with local recurrence after percutaneous mw ablation of a single liver metastases 
from renal cancer.

VS08-06 Laparoscopic icg fluorescence image guided anatomic mesohepatectomy 
(segment iv, v, viii) for central located hepatocellular carcinoma

Yuhua Zhang, Chengwu Zhang (China)

Objectives: to investigate the safety of laparoscopic icg fluorescence image guided anatomic mesohepatectomy (segment 
iv, v, viii) for central located hepatocellular carcinoma. methods: a 64 male patient with central located hepatocellular 
carcinoma (hcc) underwent laparoscopic mesohepatectomy. results: preoperative image test found a 6-cm large hcc located 
in segment iv, v and viii. liver function: child-pugh: a, icg r-15: 1.4%, flr: >50%. the patient underwent mesohepatectomy. the 
operation start with the hepatic inflow occlusion of segments iv, v, viii. and the hepatectomy was performed follow the icg 
fluorescence image guided resection surface. the operation time was 420 minutes. intraoperative blood loss was 400 ml. no 
postoperative morbidity was detected. conclusion: this case shows that laparoscopic icg fluorescence image guided anatomic 
mesohepatectomy is a safe procedure in experienced hand.
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VS09-01 Robotic left hepatectomy for hepatocellular carcinoma

Paolo Magistri, Tiziana Olivieri, Giacomo Assirati, Cristiano Guidetti, Gian Piero Guerrini, 
Roberto Ballarin, Giuseppe Tarantino, Fabrizio di Benedetto (Italy)

We report the case of a 67 years old man, with liver cirrhosis related to a chronic hbv infection never treated before. he 
came to our department due to abdominal pain and we discovered this huge hcc of the left lobe. after a multidisciplinary 
evaluation we decided to perform a left hepatectomy with robotic approach. besides the large tumor, the peculiarity of this 
resection is the management of the hilum, with the artery for the fourth segment arising from the right hepatic artery. the 
final pathology revealed a 8 cm hcc g3. the patient was discharged on post-operative day 4 in good general conditions.

VS09-02 Right posterior sectionectomy for hcc

Daniel Cherqui, Ugo Marchese, Thomas Delayre (France)

This video shows the case of a 66 yo male with hcv cirrhosis (hiv coinfection). cirrhosis is child’s a, meld 7, no portal htn. 3 
years earlier, he underwent percutaneous ablation of solitary 2.5 cm hcc in s5-6. local reccurrence with no new lesion was 
diagnosed and resection was decided upon. the patient was place in french position with partial left lateral position. 5 ports 
were used. right lobe was mobilized. after cholecystectomy, the right posterior pedicle (rpp) was encircled using glissonian 
approach. clamping of the rpp showed resection demarcation. the right anterioir pedicle was then controlled in the same 
manner. resection was perfomed under selective right hemiliver clamping without the need for full pringle. transection used 
cusa, energy device, clips and stapling of rpp. operative time was 6 h and postop course was uneventful.

VS09-03 Laparoscopic s4a+s5 segmentectomy of the liver

Naoto Gotohda, Shin Kobayashi, Motokazu Sugimoto, Shinichiro Takahashi, Masaru Konishi (Japan)

Patient was positioned in the supine position with the right side approximately 30°elevated. one 12-mm port was placed in 
right lower abdominal area, and two 12-mm and two 5-mm ports were placed in right subcostal area. first, the cystic duct 
and the cystic artery were divided. second, the umbilical fissure was dissected. the parenchymal transection was performed 
with clamp-crashing method by energy devices (ultrasonically activated devices). clamping of the hepatic inflow pedicle was 
performed during the liver transection. after transection of the segment iva, we identifed the anterior branch of the glissonian 
pedicle from the bifurcation. finally, we divided the glissonian branch of the segment v, and the tumor was extirpated.
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VS09-04 Robotic right hepatectomy for intrahepatic cholangiocarcinoma

Iswanto Sucandy, Andres Giovannetti, Sharona Ross, Alexander Rosemurgy (United States of America)

A 60 years old woman with history of breast cancer and roux-en-y gastric bypass diagnosed with a 6 cm right liver mass, 
consistent with intrahepatic cholangiocarcinoma. a robotic partial right hepatectomy was planned. the patient was positioned 
supine with a tilt to the left. the porta hepatis was carefully dissected and inflow vascular structures were individually 
isolated. intraoperative ultrasound confirmed the location of the lesion. hepatectomy was undertaken using a combination 
of monopolar scissors, robotic extended vessel sealer, and laparoscopic endo-gia stapler. temporary (18 minutes) ipsilateral 
bulldog clamping of the right hepatic artery and portal vein was applied to minimize blood loss. frozen section examination 
confirmed negative resection margins. the patient tolerated the operation well and was discharged from the hospital on 
postoperative day 4, without complications.

VS09-05 Laparoscopic resection of hepatocellular carcinoma following liver 
transplantation

Giovanni Vennarecci, Nicola Guglielmo, Giammauro Berardi, Roberto Meniconi, Stefano Ferretti, 
Andrea Laurenzi, Andrea Scotti, Mirco Burocchi, Alessandra Campanelli, Federica Falaschi, 
Giuseppe Maria Ettorre (Italy)

A 65 years old male presented for his routine follow-up; patient has a history of hepatitis c cirrhosis and hepatocellular 
carcinoma (hcc) treated with liver transplantation in may 2008. during routine follow-up in january 2018 an hcc was diagnosed 
in segment 4b of the transplanted liver. the patient was scheduled for a laparoscopic resection. the past medical history 
includes diabetes, liver transplantation trough and a j-shaped incision. patient is in therapy with tacrolimus, mycophenolate 
mofetil and sitagliptin. blood works were within normal limits; alphafetoprotein was 4 ng/ml. the patient was placed in a 
french position, with the surgeon in between the legs. the first 10 mm trocar was placed sub-umbilically through an open 
laparoscopy technique. a 12-mmhg pneumoperitoneum was performed. one more 10-mm trocar was placed in the left flank 
and a careful adhesiolysis was undertaken. two extra 5-mm ports were placed in the right upper quadrant and in the left 
flank. intraoperative ultrasound was performed, and the margins of the lesions were evaluated. the limits of liver resection 
were marked on the liver capsule with cautery. a wedge resection with wide free margins was performed using ligasuretm 
atlas (covidien, minneapolis, minnesota) and bipolar forceps for hemostasis. hemolock clips were used for large vessels. the 
specimen was extracted trough the enlargement of the sub umbilical 10 mm access. one drainage was left in place. the 
patient was put on clear liquids diet on postoperative day 1. the drainage was removed in 3rd postoperative day and the 
patient was discharged home.

VS09-06 Laparoscopic right donor hepatectomy with hanging technique

Benjamin Samstein, Adam Griesemer (United States of America)

Laparoscopic right donor hepatectomy is demonstrated. this video demonstrates use of hanging liver technique. the 
laparoscope and recording utilizes 10mm endoeye flexible scope. the liver was mobilized by dividing the right triangular 
ligament and elevating the liver to expose the short hepatic veins. the hepatocaval ligament is divided with a stapler. the 
right hepatic vein is encircled. the hilum is dissected. the liver parenchyma is divided with cusa and bipolar. the vessel 
division is shown. the allograft is placed into a large endocatch bag for removal.



126

Video Session 10
16:00-17:00　Thursday, May 9th　Room 2

VS10-01 Right hemihepatectomy with extra-parenchymal inflow and outflow control

Alma Moekotte, Mohammed Abu Hilal (United Kingdom)

61 year old female. metastatic breast cancer. rapidly progressing 46mm segment 8 liver lesion. liver lesion found to be pet 
avid. laparoscopic right hemihepatectomy with extraparenchymal inflow and outflow control and hanging manoeuvre.

VS10-02 Laparoscopic right hepatectomy, choledochectomy and robotic 
hepaticojejunostomy

Tousif Kabir, Brian K. P. Goh (Singapore)

This video documents the steps of a laparoscopic right hepatectomy and radical choledochectomy performed for gallbladder 
carcinoma. it shows the technique and maneuvers important for laparoscopic en-bloc removal of extra-hepatic bile ducts, 
gallbladder and right hepatic lobe. robotic approach to hepaticojejunostomy is demonstrated.

VS10-03 Laparoscopic left hepatectomy exposing the middle hepatic vein

Jaime Kruger, Gilton Fonseca, Vagner Jeismann, Fabricio Coelho, Paulo Herman (Brazil)

Laparoscopic liver operations have evolved from managing benign diseases through minor operations to the treatment of 
malignant diseases through major and complex operations. laparoscopic major hepatectomies are increasingly becoming 
routine operations in tertiary centers, but despite being commonly performed, left sided hepatic lesions located close to the 
middle hepatic vein (mhv) might impose a difficult transection due to the risk of bleeding. on the other hand, sacrifice of the 
middle vein implies in worsening postoperative liver function. the video hereby presented shows a case of a complex cyst 
closely located to the middle hepatic vein resected through laparoscopic left hepatectomy with mhv preservation.
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VS10-04 Laproscopic right hepatectomy

Yunfeng Li, Haiyan Yang, Sheng Liu (China)

This is case of hcc staged bclc b. a laproscopic anatomical right hepatectomy is performed. the liver transection was guided 
by the demarcation line, the middle hepatic vein and the inferior veno cava. both mhv and ivc are nicely exposed. indocyline 
green fluorescent imaging was used for detecting and locating the tumor.

VS10-05 Robotic left hepatectomy with caudate lobectomy and bile duct resection 
with hepaticojejunostomy for perihilar cholangiocarcionoma

Jae Hoon Lee (Republic of Korea)

The extreme technical demand associated with a radical resection has limited the adoption of laparoscopy for the treatment 
of perihilar cholangiocarcionoma (phc). many studies demonstrated that robotic approach is feasible and a safe procedure even 
for major liver resection. however, there are very few articles for robotic procedure for phc. i reported successful experience 
of totally robotic left hepatectomy including caudate and bile duct resection with lymphadenectomy and hepaticojejunostomy 
for phc. the totally operative time was 520 min with console time of 410 min. estimated blood loss was 400 ml, without 
transfusions. postoperative recovery was uneventful, and he was discharged on the 9th postoperative day. pathology 
confirmed well-differentiated cholangiocarcinoma arising intraductal papillary neoplasm, with negative lymph nodes and 
clear surgical margins. robotic operation of major liver resection and hepaticojejunostomy for phc might be provided in well-
selected case at a specialized center.

VS10-06 Resection of caudate lobe hemangioma of liver under 3d laparoscope with 
left and right approaches

Shi-An Yu, Yang Bai (China)

The patient was a female and admitted to our hospital for hepatic space-occupying lesion in the physical examination. before 
the operation, the patient was considered as caudate lobe hemangioma of liver. after complete pre-operative preparation, 
the patient was applied with resection of caudate lobe hemangioma of liver under 3d laparoscope with left and right 
approaches and general anesthesia.the operation was smooth and took about 150min, with about 200ml of intraoperative 
bleeding. postoperative pathology confirmed cavernous hemangioma of liver. the patient recovered smoothly, not found with 
postoperative complications. the patient recovered 5 days after the operation and discharged from the hospital.
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VS11-01 Management of bleeding in laparoscopic hepato-pancreato-biliary surgery: 
a four-point checklist

Eduardo A. Vega (United States of America), Masayuki Okuno (Japan), Katarina Joechle (Germany), 
Clarie Gourmard (France), Claudius Conrad (United States of America)

Despite the established advantages of laparoscopy in surgery, bleeding during laparoscopic hepato-pancreato-biliary resection 
is still a risk. our aim was to develop a stepwise approach to managing bleeding incidents and to repairing the injuries 
successfully. we designed a conceptual checklist for managing bleeding incidents using our experience in laparoscopic liver 
surgery and evidence-based medicine. the checklist has 4 items: communicate, control, expose, and repair. 1) communicate: 
the first objective is to lay out a strategy among the surgical team for maintaining patient safety. 2) control: it is important 
to reduce blood loss and prevent both lesion enlargement and gas embolism. during this step, the surgical team should 
determine whether urgent conversion is needed. 3) expose: the physician should assess the injury and estimate how it can be 
repaired. 4) repair: every laparoscopic surgeon should master the laparoscopic suture technique to provide the best reparative 
solution for the patient.

VS11-02 Hepatocellular carcinoma mimics colorectal cancer liver metastasis - 
laparoscopic sg8 wedge resection

Po-chih Yang, Kai-Wen Huang (Taiwan)

Hepatic tumor was found in one 71-year-old woman with sigmoid colon cancer undergone laparoscopic anterior resection 
one year ago. follow-up ct scan showed one 1cm hypodense tumor on the surface of sg8. colorectal cancer liver metastasis 
(crlm) was suspected before operation. intravenous icg was injected 1 week before operation as the dose 0.5mg/kg. because 
the pre-operative diagnosis was crlm, only wedge resection of sg8 surface was done. the tumor showed mild fluorescence 
intraoperatively. surprisingly, the pathology report was hepatocellular carcinoma (hcc). if the pre-operative diagnosis was hcc, 
subsegmentectomy might be done rather than just wedge resection.

VS11-03 Managing of bleeding from sg3 tributary during totally laparoscopic left 
hepatectomy

Denys Fedorov (Ukraine)

Video represents a case of hepatic veins injury during totally laparoscopic left hepatectomy for malignant tumor.
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VS11-04 Laparoscopic s7-segmentectomy of the liver in semi-prone position with 
caudal approach

Yukio Asano, Zenichi Morise, Akihiko Horiguchi (Japan)

We reported a caudal approach llr of post sectionectomy in the left lateral position [world j gastrointest surg 2013; 5], in 
which the novel concept of the caudal approach in llr was presented. this procedure, with parenchymal transection prior to 
mobilization, facilitates exposure of the cutting plane between the retroperitoneal-fixed resected liver and the remnant liver 
sinking by gravity. the transection of s7 should be performed in the deep small subphrenic space where s6 is an obstacle, 
even in lateral position. therefore, we employed the semi-prone position for s7-segmentectomy. caudal approach in the semi-
prone position with prior mobilization can make the good stable surgical space above and in front of s7, which is in the 
bottom of the operative field in supine position but on the top of the field in semi-prone position.

VS11-05 Laparoscopic resection of segments 4a-5 for hepatocellular carcinoma 
stained by indocyanin green

Mariano Cesare Giglio, Rashidian Nikdokht, Giammauro Berardi, Roberto Montalti, 
Roberto Ivan Troisi (Italy)

This video shows a laparoscopic liver resection of segments 4 a and 5 for an hepatocellular carcinoma stained by indocyanin 
green fluorescence. the patient was a 59 years old male with chronic hbv infection. the c t scan showed an hypervascular 
mass in segment 4 a and 5, in contact with portal pedicles. indocyanine green was administered to the patient 2 days before 
the operation. at the operation, hcc was fluorescent. parenchymal transection is started on the right of falciform ligament. the 
portal pedicles for segment 4 a and segment 5 are identified and divided. the hilar plate is lowered. the route of the middle 
hepatic vein is identified and divided with stapler. parenchymal transection is carried forward along the demarcation line. 
propofol is injected into the biliary tree to check for biliary leak from the transection surface. the patient did not require blood 
transfusion and was discharged 4 days after the operation. the pathology report confirmed the diagnosis of hepatocellular 
carcinoma, excised with a free margin.

VS11-06 Technique for laparoscopic right hepatectomy in cirrhotic patients: 
extrahepatic extrafascial pedicle control and anterior approach

Jaime Kruger, Gilton Fonseca, Vagner Jeismann, Fabricio Coelho, Paulo Herman (Brazil)

Laparoscopic liver operations have evolved from managing benign diseases through minor operations to the treatment of 
malignant diseases through major and complex operations. laparoscopic major hepatectomies are increasingly becoming 
routine operations in tertiary centers. technique standardization along with training in advanced laparoscopic hepatectomies 
are essential to propagate those major operations to other institutions. the video hereby presented shows the steps for a 
successful right hepatectomy applying extra-hepatic extra-fascial pedicle control along with anterior (caudal) approach.
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VS12-01 Total laparoscopic spiegel lobe resection for metastatic uterine cervical 
cancer - technical aspects

Yutaka Endo (Japan)

VS12-02 How to keep precise cutting plane during right posterior resection

Amane Takahashi, Katsumi Amikura, Akifumi Kimura, Yoshiya Ishikawa, Hirohiko Sakamoto (Japan)

Laparoscopic right posterior resection is not only an essential surgery but requiring proficiency for surgeon. we should move 
and arrange the liver to keep the cutting plane at inter-segmental plane. it’s getting more difficult to transact and keep the 
precise plane between segment 7 and 8. operative procedure: firstly, right lobe of the liver is mobilized except segment 7. this 
procedure helps us to move posterior segment without slip down from right subphrenic area and to recognize the difference 
between segment 7 and 8. secondly, we keep glissonean pedicle of posterior segment by extra-hepatic approach. however, 
we do not transact glissonean pedicle at this phase of the operation. glissonean pedicle should transact with plenty room 
for devices such as linear stapler after excavating right hepatic vein around hilum. thirdly, we transact dorsal side of liver 
just above the right border of ivc to define resected area properly, furthermore fluorescence imaging helps recognize inter-
segment plane more clearly. finally, we transact superior area of right hepatic vein and complete resection.

VS12-03 Laparoscopic approach of portal variants in colorectal liver metastasis

Vito De Blasi, Silviu Makkai, Luca Arru, Juan Santiago Azagra (Luxembourg)

We present a case of rare anatomical variation of the portal vascularisation of the liver. our 51 year old female patient 
presented for 2 synchronous colonic cancer liver metastases - segment iv and between segments ii-iii. the particularity of 
the case is the fact that the right anterior sectoral branch of the portal vein stems from the left portal vein. the iv segment 
lesion was close to the bifurcation between the right anterior portal branch and the true left portal vein. due to the fact that 
the colonic tumor was occlusive the colonic resection was performed first and then in a second procedure we performed 
laparoscopic atypical resections of the two lesions with high intrahepatic vascular dissection.
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VS12-04 Laparoscopic segment 4 anatomical resection

Chairat Bunchaliew, Rawisak Chanwat (Thailand)

This video is present the detail steps of laparoscopic segment 4 anatomical resection.

VS12-05 Robotic left hepatectomy

Ting-shuo Huang (Taiwan)

Laparoscopic left hepatectomy for huge liver cancer is challenging. here we presented a robotic left hepatectomy for huge 
liver tumor. the tumor size was more than 10 centimeter. due to the large size and rupture of tumor, mobilization of liver 
is very difficult. therefore, we conducted robotic left hepatectomy including hilar dissection first and step-by-step anterior 
approaches without mobilization of liver first.

VS12-06 Laparoscopic anatomical s7 segmentectomy with icg fluorescence staining 
by laparoscopic ultrasound guided portal branch puncture approach

Xiaoying Wang, Qiang Gao, Xiaodong Zhu, Jian Zhou, Jia Fan (China)

This video demonstrates laparoscopic anatomical s7 segmentectomy with icg positive staining by laparoscopic ultrasound (us) 
and 3d visualization guided portal branch puncture approach. preoperative 3d reconstruction of the tumor and vessels, and 
simulation of the perfusion area of portal branches were performed. the left lateral position was used. the branche of s7 were 
identified by laparoscopic us and punctured with the 22-gauge ptcd needle through the abdominal wall under laparoscopic 
us and 3d visualization image guide. 5ml icg dye (0.0125 mg/ml) was injected into the portal branch of s7 without clamping 
inflow. the s7 started to fluoresce after the injection of the icg. after full mobilization of the right lobe, s7 was exposed 
very well, and there is adequate space for resection. liver parenchyma was transected along the fluorescence boundary 
with harmonic and cusa. the intersegmental plane could be indentified clearly during division of the liver parenchyma. the 
glissonean pedicles of s7 and the right hepatic vein were exposed on the border of fluorescence. the glissonean pedicles of s7 
and the tributaries of hepatic vein were clipped and transected. this novel technique enables us to clearly identify s7 prior to 
and during parenchymal transection, also facilitate the regular caudal approach without using intercostal ports.
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Video Session 13
13:25-14:25　Friday, May 10th　Room 2

VS13-01 Anatomic laparoscopic approach of segment 7 and dorsal-8 with selective 
caudal control of both portal pedicles in a patient with extreme obesity

Briceno Ciria, R. Ciria, I. Gomez-Luque, Md. Ayllón, A. Padial, C. Garcia-Gaitan, J. Gómez-Serrano, 
J. Briceño (Spain)

The treatment of choice for isolated hepatocellular carcinoma (hcc) in patients with preserved liver function is surgical 
approach. lesions on postero-superior segments are considered more complex in the laparoscopic approach. we present the 
resection of a hcc with portal vascularization from branches from segments 7 and 8-dorsal in a patient with high comorbidity 
and bmi=43. we propose the intrahepatic control of the glissonian pedicle of s7 under caudal approach and specific clamping 
of the cone unit dependent of 8-dorsal, both facilitated by the placement of an intercostal trocar. in addition, the root approach 
was used for the dissection of right hepatic vein. this technique, despite its complexity and the new surgical vision it offers 
(right-dorsal view of the right liver) should be standardized and performed in centers with high experience in hepatobiliary 
surgery.

VS13-02 Usefulness of color doppler portal flow evaluation during laparoscopic 
hepatectomy

Alessandro Ferrero, Francesca Menonna, Nadia Russolillo, Roberto Lo Tesoriere, Fabio Forchino (Italy)

We herein report two case reports of colorectal liver metastases, where laparoscopic liver resection (llr) was tailored basing 
on color-doppler laparoscopic ultrasonography (lus) flow assessment after hv clamping. case 1: a laparoscopic left hepatectomy 
extended to sg8v with left (lhv) and middle hepatic vein (mhv) resection was planned. doppler lus flow analysis revealed a 
persistent hepatopetal inflow in the veno-occlusive segments (p5-8) even after the clamping of the common trunk. thanks 
to the outflow through the rhv sg5-8 can be spared after mhv ligation. case 2: lus sampling of sg6 portal pedicle (p6) was 
performed after rhv clamping. without an adequate outflow, portal flow in the veno-occlusive segment (p6) inverts direction 
from hepatopetal to hepatofugal. in such case, sg6 cannot be spared after rhv ligation. basing on lus findings a resection of 
sg8d preserving rhv was planned.

VS13-03 Laparoscopic rehepatectomy (left hepatectomy + segment i) for colorectal 
liver metastases

Esteban Cugat, Eric Herrero, Maria Isabel García-Domingo, Judith Camps, Lilia Martinez De La Maza, 
Aurora Rodríguez (Spain)

Liver resection is the only curative treatment for colorectal liver metastases. liver recurrence appears in a significant number 
of patients. in those cases, resection is still the only curative option. rehepatectomies are a very demanding and complex 
surgery. normal anatomy is completely modified for the adherences of prior surgery. in this video, we present the case of a 
patient who previously underwent a laparoscopic segment ivb resection. he relapsed in segment iva - i, so a left hepatectomy 
including segment one was planned. the video shows the main steps of the procedure including the use of icg to determine 
the extent of the resection.
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VS13-04 Withdrawn

VS13-05 Laparoscopic right hepatectomy anterior approach

Roberto Humeres, Krystel Werner, Andrés Navarrete, Luis Manríquez (Chile)

This video shows a laparoscopic right hepatectomy with an anterior approach in a patient with multiple metastases from 
colorectal cancer.

VS13-06 Right anterior sectionectomy: extraglissonian and icg-guided

Javier BriceÑo, Ruben Ciria, Irene Gómez, Ana Padial, Dolores Ayllón (Spain)

Anatomical liver resection is a main principle for the surgery of hepatocelular carcinoma. it can be reached following 
three tips: first, extraglissonian approach as described by sugioka has gained renewed interest. this allows to isolate the 
extrahepatic glissonean pedicle without parenchymal destruction systematically. second, icg-guided resection allows a clear 
demarcation between ischemic and non ischemic areas in the liver surface; and third, hepatic vein-first approach allows an 
exact recognition of the liver to be removed. in this video we show the main steps to perform an anatomical anterior right 
sectionectomy combining these three concepts. the systematic approach shown in this video may be useful to perform this 
surgery safely and correctly.
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Video Session 14
13:25-14:25　Friday, May 10th　Room 2

VS14-01 Pure laparoscopic living donor left hepatectomy using the glissonean 
pedicle approach

Yasushi Hasegawa, Hiroyuki Nitta, Takeshi Takahara, Hirokatsu Katagiri, Shoji Kanno, 
Akira Sasaki (Japan)

Despite the importance of the glissonean approach in liver surgery, it has not yet been reported for pure laparoscopic donor 
hepatectomy. this study aimed to introduce the novel application of the glissonean approach to laparoscopic living donor 
hepatectomy. after the liver mobilization, the left glissonean pedicle was encircled. the parenchyma was transected between 
the demarcation line, the middle hepatic vein, the glissonean pedicle, and the arantius plate. after the liver parenchymal 
transection was completed, only the corresponding hepatic artery and portal vein were dissected out and freed from the 
glissonean pedicle. then, the left hepatic duct was encircled by subtracting the left hepatic artery and left portal vein from the 
left glissonean pedicle. finally, the middle and left hepatic veins were cut with a laparoscopic stapler, and the left liver graft 
was retrieved via a suprapubic 7-cm incision.

VS14-02 Resection of four “cone units” individually identified by hilar approach as 
an alternative to the traditional “portal segmentation-guided concept” to 
achieve an anatomical parenchymal sparing resection for hcc

Ruben Ciria, Maria Dolores Ayllon, Irene Gomez-Luque, Ana Padial, Joaquin Gomez-Serrano, 
Carmen Garcia-Gaitan, Yukihiro Okuda, Antonio Luque, Pedro Lopez-Cillero, Javier Briceño (Spain)

We present the case of a 76 years old male with compensated liver cirrhosis. an hepatocellular carcinoma between segments 
5 and 6 was identified. as observed, the portal vascularization was dependent from both right anterior and right posterior 
branches. four cone units were identified as observed in red arrows. the purple branches arise from the right posterior 
pedicle. the blue branches arise from the right anterior pedicle. the main aim was to perform an anatomical parenchymal 
sparing resection by approaching the 4 cone units from which the portal vascularization of the tumour depends, rather than 
approaching a traditional segmental approach. the approach was purely hiliar using indocyanine green guidance. by using 
three dimensional reconstructions, it can be observed that preoperative study was quite precise. a preoperative planning was 
mandatory in order to achieve precise anatomical liver resections. this can be very useful when hiliar approach is performed.

VS14-03 Laparoscopic right hemihepatectomy for fnh

Xiaohui Duan, Xianhai Mao (China)

Laparoscopic right hemihepatectomy for fnh.
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VS14-04 Laparoscopic left hepatectomy and hiliar lymphadenectomy in a patient 
with a 9 cm intrahepatic cholangiocarcinoma

Mikel Gastaca, Alberto Ventoso, Patricia Ruiz, Ibone Palomares, Mikel Prieto, Andres Valdivieso (Spain)

We present the case of a 64-year-old man with a medical history of an upper laparotomy due to a pancreatic abscess, 
diagnosed with a 9 cm intrahepatic cholangiocarcinoma affecting the left lobe of the liver. in the ct-scan, peri-hiliar and 
common hepatic artery lymph nodes were enlarged and an accessory left hepatic artery was observed. to liberate the 
abdominal adherences, the operation started with two trocars, including a hasson trocar, placed at the right-side of the 
abdomen to avoid the upper midline scar while the rest of the five trocars were progressively placed after liberation of 
adherences. next step was to perform the lymphadenectomy of the right hepatic hilium but lymphadenectomy of the left part 
of the hilium and the common hepatic artery were left to be done after finishing the hepatectomy due to the big size of the 
tumor. two left hepatic arteries and the left portal vein were dissected and ligated following the intra-glissonian technique. 
liver transection was then carried out under intermittent pringle maneuver using cusa, harmonic and monopolar coagulation. 
the left biliary duct and the left hepatic vein were transected with mechanical suture. after anatomical left hepatectomy, 
lymphadenectomy of the left side of the hilium and the common hepatic artery were carried out. surgical time was 360 min, 
pringle time was 56 min (20 + 20 + 16) and blood loss was 50 cc. pathological report: intrahepatic cholangiocarcinoma with all 
lymph nodes infiltrated by the tumor. stage pt2 n1.

VS14-05 Laparoscopic caudate resection and ire

Michail Papoulas, Elissaios Kontis, Prabbath Kumarasinghe, Annalisa Dolcet, Nigel Heaton, 
Krishna Menon (United Kingdom)

We present a case of laparoscopic anatomic caudate lobe resection with concomitant irreversible electroporation (ire) for 
margin accentuation, for colorectal liver metastasis.

VS14-06 Of possibilities and impossibilities

Katherine Panganiban, Catherine S.C. Teh (Philippines)

The complexities in hepatopancreaticobiliary (hpb) surgery make it seemingly impossible to be done laparoscopically. however, 
with the expertise of the surgeon and teamwork, presence of technology and availability of resources, it can be done. presented 
is a case of a 71 y/o, male, diagnosed to have liver metastases secondary to cholangiocarcinoma s/p whipple surgery who 
underwent laparoscopic segmentectomy (ii and v) under fluorescence-guidance using indocyanine green (icg) dye. pre-operative 
administration of icg was done 4 days prior to surgery for metastatic lesion localization. patient was placed in french position 
under general endotracheal anesthesia. trocar placements: hasson port on the right para-supra-umbilical area, one 12mm port 
on the left para-supra-umbilical area, one 5mm port on the epigastric area and two 5mm ports on the right hemiabdomen. 
upon entry, dense adhesions observed. enterolysis was done - taking extra care, not to disrupt the hepaticojejunostomy, 
pancreaticojejunostomy and gastrojejunostomy anastomosis of the patient. with the aid of fluorescence-imaging, localization 
of metastases at segment ii and v (correlated with pre-operative imaging findings), identification of the extent of biliary stasis 
secondary to the presence of pathology, liver mapping and demarcation (ensuring adequate margins of resection), preserving 
as much normal parenchyma as possible during transection and bile leak identification were done. specimen extracted through 
the patients previous incision site. hemostasis, placement of drainage and closure were done accordingly. patient tolerated the 
procedure well. no perioperative and post-operative complications observed. patient was subsequently discharged on post-
operative day 3. no untoward reactions noted from the icg dye, immediately and upon follow-up. histopathologic correlation 
of the parenchymal transection line done under fluorescence-guidance revealed negative margins. difficulties in performing 
a laparoscopic surgery in complex hpb surgeries can be successfully overcome. adjunct tools may be used - but knowledge, 
recognition of anatomy, basic principles and techniques of surgery are still absolutely necessary.
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Video Session 15
13:25-14:25　Friday, May 10th　Room 2

VS15-01 Thoracoscopic segmentectomy 9

Brice Gayet, David Fuks (France)

Metastatic evolution of a renal tumor treated in 2003 by an open nephrectomy extended to the ivc and simultaneous right 
hepatectomy. 1st s3 recurrence in 2008 treated by lap’ rfa in s3. 2nd recurrence in 2010 into the pancreas tail treated 
by lap’ enucleation. 3rd local recurrence in 2014 reoperated on by open approach. 4th recurrence in 2015 treated by lap’ 
segmentectomy 4a and enucleation in the pancreas head. 5th recurrence in 2016 in s2 and s4b by lap’ wedges and rfa in 
s9. actual evaluation revealed 1 metastasis in the right psoas and 1 recurrence bordering the previous rfa of s9. the video 
shows the enucleation of the nodule in the psoas by laparoscopy then after failing to approach the segment 9 safely, a right 
thoracoscopy. phrenotomy under ultrasound control allows to dissect the precaval space, to find and follow the middle 
hepatic vein and finally to spot and respect the left portal branch. afterward the segmentectomy 9 was completed safely, the 
diaphragm closed without any drainage. the patient was discharged at d5.

VS15-02 Robotic caudate lobe liver resection following robotic left hepatectomy for 
cholangiocarcinoma

Iswanto Sucandy, Andres Giovannetti, Sharona Ross, Alexander Rosemurgy (United States of America)

A 73 years old man with a history of intrahepatic cholangiocarcinoma status post robotic left hepatectomy presented with a 
new hypermetabolic lesion in the spiegel lobe of the liver shown on a pet scan. the patient was taken to the operating room 
for a robotic caudate lobe resection. the patient was placed in supine position and robotic lysis of adhesions was started. the 
inflow structures to the caudate lobe were dissected and divided. intraoperative ultrasound was used to confirm the location 
of the lesion. the spiegel portion of the caudate lobe was gently elevated anteriorly off the inferior vena cava. a meticulous 
dissection to isolate and divide the short hepatic veins between clips was undertaken. the pedicle going into the caudate lobe 
was transected using a laparoscopic linear stapler. the specimen was placed in an endoscopic retrieval bag and removed out 
of the abdomen. the patient tolerated the operation well and was discharged from the hospital on pod 2 without complications.

VS15-03 Laparoscopic s4a-s8 subsegmentectomy for tumor adjacent to the confluent 
of mhv and lhv

Charles Chung-Wei Lin (Taiwan)

Resection of tumors adjacent to hepatic veins and ivc is difficult. in this care a 3cm tumor was identified in s4a-s8 adjacent 
to the confluent of mhv and lhv. we decided to performed parenchymal preserving resection instead of extended left hemi-
hepatectomy.
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VS15-04 Robotic segmentectomy 4b and 5 plus lymphadenctomy for incidental 
gallbladder cancer

Raphael Araujo, Marco Sanctis, Diego Burgardt, Fernando Felippe, Durval Wohnrath (Brazil)

We present a case of a 49 year-old female patient who had an incidental gallbladder cancer (igc) after elective 
cholecystectomy for gallstones. the initial procedure was uneventful, and the pathological examination was adenocarcinoma 
pt1b in the fundus of gallbladder. the image workout with ct scan was performed and no residual disease was found. the 
arterial reconstruction showed the anatomical variation of left hepatic artery arising from left gastric artery, proper hepatic 
artery arising from common hepatic artery plus a right hepatic artery coming from mesenteric superior artery. this video 
showed robotic approach as an alternative to keep mis approach for patients with igc without jeopardizing oncologic and 
surgical outcomes.

VS15-05 Robotic hepaticojejunostomy for cbd injury

Supreecha Asavakarn (Thailand)

Cbd injury from laparoscopic cholecystectomy is uncommon but has tremendous effect for the patient.

VS15-06 Fully laparoscopic segment 1 resection for hepatocellular carcinoma

Giovanni Vennarecci, Nicola Guglielmo, Giammauro Berardi, Roberto Meniconi, Stefano Ferretti, 
Andrea Laurenzi, Andrea Scotti, Mirco Burocchi, Alessandra Campanelli, Federica Falaschi, 
Giuseppe Maria Ettorre (Italy)

A 57 years old female (bmi 21.6) with a 30 years history of hcv infection, presented to our department with the finding of a 3 
cm liver lesion in the caudate lobe after routine ultrasound follow up. the ct scan confirmed the lesion with a typical arterial 
contrast enhacement and a delayed washout. the lesion was classified as a lirads 5 hepatocellular carcinoma and the patient 
was scheduled for a laparoscopic partial resection of segment 1. patient was placed in a supine position with legs apart. 
we used a french position technique. 4 trocars were placed in the upper abdomen. we performed atypical resection using 
ultrasonic shears, bipolar forceps and ultrasound guided parenchymal transection. blood loss was 40cc and operation time was 
132 minutes. patients had an uneventful postoperative course.
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Video Session 16
11:40-12:20　Saturday, May 11th　Room 2

VS16-01 Laparoscopic left hepatectomy for liver hydatid disease

Concepción Gómez Gavara, Nuria Ortega, Ingrid Tapiolas, Nuria Ridaura, Cristina Dopazo, 
Elizabeth Pando, Mireia Caralt, Ernest Hidalgo, Itxarone Bilbao, Ramon Charco (Spain)

Surgery is the mainstay for treatment of liver hydatid cyst. different surgical procedures have been suggested, but it is 
important to select the most appropriate treatment to obtain the best results with the lowest rate of recurrence and minimal 
morbidity and mortality due to elevated complications related to this kind of cyst. in this video, we present a laparoscopic 
left hepatectomy for an assymptomatic liver hydatid cyst in segment 4b in a 67 year-old male. surgery was performed 
after one month with anti-parasitic drug therapy. the patient was discharged at 5th postoperative day. recurrence has not 
been observed for 1 year of follow-up. laparoscopic surgery seems to be effective and safe, with low morbidity rates for 
uncomplicated cysts.

VS16-02 Optimizing indocyanine green dosing to improve operative performance in 
laparoscopic liver surgery

Michael T Lecompte, Saint Louis (United States of America)

In this video we provide examples of how optimal icg dosing may be used in heaptic surgery to maximize the identification of 
biliary anatomy, liver perfusion and biliary leaks.

VS16-03 Robotic liver parenchyma transection method for standardized left 
hemihepatectomy

Jordi Navinés-López, Francesc Espin, Manel Cremades, Fernando Pardo, Esteban Cugat (Spain)

Robotic liver surgery is questioned as minimally invasive technique due to its complexity and risk of major bleeding. we 
report our standardized approach for robotic left hepatectomy, focusing in the parenchyma transection method in a 55-year-
old male with a 48 mm biopsy-proven cholangiocarcinoma. extraglissonian dissection was used and hepatic parenchyma 
was safely transected without hemorrhage by bipolar hemostatic forceps. left hepatic vein was transected intrahepatically 
using a laparoscopic endo gia stapler. operative time was 180 min without intraoperative complications. estimated blood 
loss was less than 50 cc. the patient was discharged home on postoperative day 3. the robotic liver resection provides an 
alternative technique in minimally invasive liver surgery. robotic short-term perioperative results seem comparable to those 
of conventional laparoscopic liver resection.
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VS16-04 Transthoracic resection of segment viii hcc

Ahmed Fouad B, D Benaibouche, H Kaci, F Merad-Boudia (Algeria)

- a 58-years-old patient was refered to our department for the managemet of a 3 cm hepatocelular carcinoma of segment 
viii. he presented a post vhc cirrhosis classified child-pugh a5. - the preoperative imaging did not show a major vessel in 
contact of the tumor, a wedge resection was decided. - due to the location a transthoracic approach was choosen, with 
patient placed in left decuitus.
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Video Session 17
11:40-12:20　Saturday, May 11th　Room 2

VS17-01 Laparoscopic anatomical resection of segment 3 guided by icg

Mariano Cesare Giglio, Giammauro Berardi, Roberto Montalti, Roberto Ivan Troisi (Italy)

This video shows a laparoscopic anatomical resection of liver segment iii guided by indocyanine green fluorescence imaging. 
the indication for liver resection was a single liver metastases from breast cancer with good and persistent response to 
chemotherapy. icg was injected to the patient the day before the operation and the metastasis is highlighted by fluorescence 
of the surrounding liver parenchima. after dissection on the left anterior side of the umbilical plate, the portal pedicle for 
segment 3 is identified and clamped. a new injection of 25mg of icg is administered intravenously. anatomical borders of 
segment 3 are identified and marked. parenchymal transection is carried out with cusa without any clampage.

VS17-02 Middle hepatic vein roadmap for a safe laparoscopic right hepatectomy

Katharina Joechle, Eduardo A. Vega, Masayuki Okuno, Eve Simoneau, Satoshi Ogiso, 
Timothy E. Newhook, David L. Ramirez,, A. Alex Holmes, Jose M. Soliz, Chun Yin Shun, 
Ching-Wei D. Tzeng, Jean-Nicholas Vauthey, Claudius Conrad (Germany)

When performing a right hepatectomy, the middle hepatic vein (mhv) should guide the parenchymal transection. mhv 
hotspots for bleeding can be anticipated when applying the previously developed mhv roadmap to a minimally invasive 
approach.1 this video demonstrates application of the mhv roadmap to perform a safe laparoscopic right hepatectomy. 
outlining the mhv anatomy according to the mhv roadmap preoperatively helps to anticipate hotspots of bleeding. guidance 
along the mhv through the parenchymal transection allows for early identification of tributaries, thereby preventing injury 
and remnant liver ischemia.

VS17-03 Laparoscopic right anterior sectionectomy for hepatocellular carcinoma

Alessandro Ferrero, Francesca Menonna, Nadia Russolillo, Roberto Lo Tesoriere, Fabio Forchino (Italy)

The video shows a case of a 74 years old woman with metabolic syndrome. ct scan identified a 38mm hepatocellular 
carcinoma (hcc) in sg8v. hepatic function was preserved. intraoperative laparoscopic ultrasound (lus) assessed the site and 
vascular relationship of the tumour. bisegmentectomy sg5-8 was planned according to lus findings. the course of middle 
hepatic vein (mhv) identified by lus was drawn on the liver surface with cautery. parenchymal transection started from the 
left side. it was performed by ultrasonic dissector along the mhv (entirely exposed at cut surface). the right hepatic vein 
(rhv) was joined at confluence into inferior vena cava (ivc) than followed from cranio to caudal direction. blood loss: 250cc. 
transection time 240 min, clamping time 146’. postoperative course uneventful. patient discharged in 5th pod.
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VS17-04 Critical views of safety in laparoscopic right hepatectomies

Francesca Ratti, Federica Cipriani, Guido Fiorentini, Luca Aldrighetti (Italy)

The increased feasibility of major laparoscopic resection has lead to a progressive diffusion of this technique which has 
entered routine clinical practice of centers with a commitment towards minimally invasiveness. hence the need for an 
adequate training process and standardization of this procedures. in this view, we have developed some technical tips 
to preoperatively screen - among candidates to major resections - possible technical challenges (based on ct scan) and 
intraoperative views which should be recognized as safe. the idea has been derived from the concept of critical view of safety 
of laparoscopic cholecystectomy. in particular, in right hepatectomy these elements should be regarded as signs of technical 
complexity: length of right portal vein, thickness of segment one, relationship of the lesion with the hepatocaval confluence, 
size of the lesion. during hilar dissection of right hepatectomy, right artery should be isolated as first and, when suspended, 
covers like the roof of a house, the right portal vein which lies in a lower and more posterior position.
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Video Session 18
11:40-12:20　Saturday, May 11th　Room 2

VS18-01 Robotic left hepatectomy

Jesse Sulzer, David A Iannitti, Dionisios Vrochides, John B Martinie (United States of America)

This case demonstrates the techniques of a robotic left hepatectomy.

VS18-02 Anatomical left hepatectomy with en bloc resection of common bile (hepatic) 
duct and right hepatic duct

Ying Chin Yang (Taiwan)

This is a video of left hepatectomy with en bloc right hepatic duct and chd/cbd resection for liver cancer. it contains 
procedures of transecting supraduodenal cbd, hilar vascular control, lymphatic dissection, transecting liver parenchyma, 
entire middle hepatic vein exposure, transecting posterior and anterior sectional bile ducts, and to the end of lhv ligation.

VS18-03 Laparoscopic left lateral sectionectomy for cholangiocarcinoma

Emanuele Felli, Taiga Wakabayashi, Alessandro Mazzotta, Zineb Cherkaoui, Didier Mutter, 
Jackques Marescaux, Patrick Pessaux (France)

We present the case of a 71-year-old male patient with a 40mm mass-forming intrahepatic cholangiocarcinoma localized in 
segment 2. whole body ct scan showed no distant metastases; no intrahepatic metastases at liver mri were noticed neither. 
tumoral markers were as follow: cea 2.1 µg/l (normal < 2.5), ca19-9 71.5 ku/l (normal < 37), alpha-fetoprotein 1.8 µg/l (normal 
< 7). in this interactive video, a laparoscopic left lateral sectionectomy was performed. the video demonstrated preoperative 
planning and all steps (the liver mobilization, pringle maneuver, intraoperative ultrasound examination, exploration and 
dissection of vessels, and the transection of liver parenchyma with the cavitronic ultrasound aspirator). operative time is 
180 minutes. final pathological showed the presence of cholangiocarcinoma with vascular infiltration (t2). the postoperative 
outcome was uneventful; the patient was discharged on postoperative day 4.
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VS18-04 Laparoscopic segment 3 resection for hepatocellular carcinoma using icg 
after open gastrectomy

Hoi She Wong, Tan To Cheung, Ka Wing Ma, Wing Chiu Dai, Albert Chan, Kenneth Chok, 
Chung Mau Lo (Hong Kong)

A patient with hepatitis b suffered from previous open gastrectomy for perforated peptic ulcer presented with segment 3 
hepatocellular carcinoma. laparoscopic adhesiolysis followed by laparoscopic resection of the segment 3 was performed. icg 
was used after segment 3 pedicle was clamped. the transection line was marked by negative staining method. this video 
demonstrated the feasibility of laparoscopic liver resection after previous open surgery.
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Video Session 19
11:40-12:20　Saturday, May 11th　Room 2

VS19-01 Re-do laparoscopic liver resection for intrahepatic choledochal cyst

Jeffrey samuel Co (Philippines)

VS19-02 Laparoscopic right hepatectomy with diaphragm resection for giant 15cm 
locally advanced multifocal hcc in a cirrhotic patient

Tousif Kabir, Ye-Xin Koh, Brian K P Goh (Singapore)

A 57 year old lady presenting with loss of weight was discovered to have a giant 15cm hcc in the right lobe, as well as a 5cm 
hcc in segment 2. she underwent laparoscopic resection of both tumours, comprising of wedge resection of s2 tumour as well 
as right hepatectomy via the anterior approach. the diaphragm was breached during the right hepatectomy and was repaired 
totally laparoscopically. she recovered well with no morbidity and was discharged on 8th post-operative day.

VS19-03 Indocyanine green fluorescent imaging in revisional laparoscopic portal 
node dissection and liver resection following incidental finding of 
gallbladder adenocarcinoma after cholecystectomy

Michael Driedger, Mark J. Truty, Rory L. Smoot, David M. Nagorney, Travis E. Grotz, 
Michael L. Kendrick, Sean P. Cleary (United States of America)

A 66-year-old female underwent a laparoscopic cholecystectomy for a gallbladder polyp. pathology revealed an invasive 
adenocarcinoma of the gallbladder, t2nx. the lesion was located in the fundus adjacent the liver surface, the cystic duct 
margin was negative. staging was negative for distant disease. she was therefore planned for a revisional laparoscopic portal 
node dissection and liver resection. 2.5mg of icg was delivered intravenously to the patient 60 min prior to the beginning of 
the operation. near infrared laparoscopic fluorescence imaging was utilized. the patient underwent a successful laparoscopic 
portal node dissection and liver resection. she was discharged home on post-operative day 3. final pathology, including 6 
lymph nodes, revealed no residual malignancy.
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VS19-04 Laparoscopic right posterior sectionectomy in a cirrhotic liver with selective 
right hepatic pedicle clamping and indocyanine-green fluorescence guidance

Mikel Gastaca, Patricia Ruiz, Alberto Ventoso, Ibone Palomares, Mikel Prieto, Andres Valdivieso (Spain)

We present the case of a 69-year-old man with a chronic kidney disease stage 3a. a 4 cm tumor affecting the posterior right 
portal pedicle was diagnosed in radiological studies (us, ct scan and mri). a right posterior sectionectomy was indicated. the 
patient was placed in a french position with 30º degrees of left lateral decubitus and 4 trocars were used. a cirrhotic liver 
with no portal hypertension was unexpectedly discovered. the right lobe was fully mobilized after section of the makuuchi 
ligament between hem-o-locks. the right hepatic vein was dissected with endo-retract® (medtronic) and double typed just 
in case. the right hepatic pedicle was independently controlled with an extra-glissonian approach to perform a selective 
right pringle maneuver during transection and to preserve the left hepatic inflow. an extra-glissonian approach was also 
performed to control the right posterior pedicle preserving a segment 5 branch and the ischemic territory was assessed with 
indocianine-green fluorescence. liver parenchyma transection was carried out under selective intermittent pringle maneuver 
using cusa, harmonic and monopolar coagulation. surgical time was 360 min, selective right pringle time was 120 min (15 x 8) 
and blood loss was 500 cc.
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Video Session 20
11:40-12:20　Saturday, May 11th　Room 2

VS20-01 Combined posterior and anterior approach for laparoscopic right 
hepatectomy

Fernando Burdio Pinilla, Ignasi Poves (Spain)

- case clinic: 61-years old woman with 11 colorectal liver metastases with a good response after neoadyuvant chemotherapy 
- proposed treatment: percutaneous radiofrequency ablation of the single metastases (not shown) folllowed by laparoscopic 
right hepatectomy - technique: in a conventional decubitus supinus position extraglissonean approach of the glissonean right 
pedicle was performed after major transection of the liver. to achieve that a combined caudal and anterior parenchymotomy 
was performed along the cava vein before dissection of the glissonean pedicle. no extrahepatic dissection of the hilus was 
carried out. the right hepatic vein was also dissected and cut inside the liver. - po evolution: the patient presented an eventful 
postoperative course being 5 days at hospital.

VS20-02 Laparoscopic right hemihepatectomy

Alyssa Katrin O. Chang, Catherine Teh, Amornetta Casupang, Edward Uy (Philippines)

Laparoscopic liver resections are being performed with increasing frequency, with several groups having reported minimally 
invasive approaches for major anatomic hepatic resections for either benign or malignant indications. this procedure still is 
limited to centers with experience in both hepatic and laparoscopic surgery.

VS20-03 Robotic full left hepatectomy with portal vein reconstruction

Karim Halazun, Paolo Magistri (United States of America)

This is the case of a fifty-eight years old male that came to our attention with an mri showing an hepatocellular carcinoma 
with portal vein invasion. he was scheduled for a left hepatectomy and portal vein reconstruction, performed with robotic 
approach. the peculiarity of this case is the agility of the robot in managing vascular resection compared to other minimally 
invasive procedures. the patient underwent a robotic full left hepatectomy, with portal vein reconstruction and hilar 
lymphnodes removal, and the final pathology confirmed the hcc and showed a benign intraperitoneal mesothelioma. the 
postoperative course was uneventful.
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VS20-04 Robotic resection and radiofrequency ablation of hepatocellular carcinoma

Sukreet Raju, Alexandros Flaris, Stephen Jumper, Joseph Buell (United States of America)

Demonstration of robot assisted laparoscopic resection of a lateral segment left liver li-rads 4 hcc lesion and radiofrequency 
ablation of a segment vi li-rads 4 hcc lesion. extensive adhesiolysis was necessary due to a prior laparotomy. intraoperative 
ultrasound is used to delineate the anatomy. tools used for dissection are harmonic ultrasonic shears, vessel sealer and 
endoscopic suction and stapler. hemostasis is achieved with argon plasma coagulation and fibrin sealant.
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PO-001 Experience of 65 left-side laparoscopic living donor liver hepatectomies: 
implementation, validation and learning curve

A. Monakhov 1, S. Gautier 1, E. Gallamov 2, O. Tsiroulnikova 2, K. Semash 3

1National Medical Center of Transplantology and Artificial Organs - Moscow (Russia), 2I.M. Sechenov First Moscow 
State Medical Universit - Moscow (Russia), 3National Medical Center of Transplantology and Artificial Organs - 
Columbus (United States of America)

Objectives
Laparoscopic LLS/LL procurement in living donors gradually became one of the routine options for high volume pediatric 
transplant centers. The aim of the present study is to analyze own experience.

Methods
We have implemented this procedure at may 2016 and since this time gain the experience more than 65 lap left-side grafts 
procurement (62 LLS and 3 LL). During this period 116 open such procedures were performed as well (101 LLS and 15 LL). 

Results
It wasn’t a significant difference between open and lap group in baseline donor and recipient parameters (donor age, weight, 
gender distribution, graft weight; recipient diagnosis, age, weight, and PELD score). It was significant difference in bloodless (112 
ml ± 24 vs. 202 ml ± 19 in open group; p < 0,001), length of hospital stay (4,5 days ± 0.4 in lap vs. 7.7 days ± 0,5 in open 
group; p < 0,001). Only one complication > Clavien grade II was detected. The difference in time of surgery wasn’t significant 
in open and lap groups (290 min ± 15 vs. 305 min ± 15; p = 0,143) After gaining experience of 40 lap procedures the average 
time of surgery decreased.

Conclusion
Lap LLS characterized by lower bloodless and LOS. Laparoscopic left-side grafts procurement can be rapidly implemented in 
settings of advanced lap experience and developed transplant program.

PO-002 Surgery for hepatocellular carcinoma and colorectal liver metastases: 
different diseases, different magnification of the laparoscopic benefits

F. Ratti, F. Cipriani, G. Fiorentini, M. Catena, M. Paganelli, L. Aldrighetti
Hepatobiliary Surgery Division, IRCCS San Raffaele Hospital - Milano (Italy)

Objectives
The aim of the present study is therefore to evaluate the differential benefit of the laparoscopic versus open approach in HCC 
compared with CRLM.

Methods
512 MILS resections performed for HCC and CRLM between 2005 and 2018 were stratified according to diagnosis and to 
approach (MILS or open) and then matched in a 1:1 ratio using propensity scores to obtain two pairs (Pair 1:HCC-MILS and 
HCC-Open, including 261 cases respectively; Pair 2: CRLM-MILS and CRLM-Open, including 237 patients respectively). 
Blood loss, postoperative morbidity and time for functional recovery were chosen as outcome indicators to calculate the 
differential benefit among pairs.

Results
Within pairs, preoperative characteristics of patients and disease were comparable between MILS and open approach. MILS 
approach resulted in a statistically significant lower blood loss, reduced morbidity, reduced and shorter time for functional 
recover and length of stay within the two pairs. Reflecting different disease characteristics, procedures showed significantly 
different blood loss, morbidity and time for functional recovery among different Pairs. The evaluation of the differential 
benefit showed a greater advantage of laparoscopic approach in HCC patients compared with CRLM patients, both in terms 
of blood loss (-350 mL and -150 mL respectively) and morbidity rate (-9.6% and -4.5% respectively).

Conclusion
The favorable biological scenario associated with laparoscopic approach allows to obtain significant benefits in the setting 
of HCC patients, which are characterized by an intrinsic fragility secondary to their impaired liver parenchyma and 
function: the minimally invasive approach in this setting constitutes. the prerequisite for an adequate surgical outcome. The 
commitment towards MILS approach should be therefore stronger in this setting, where the advantage of laparoscopy seems 
to be enhanced.
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PO-003 Reduced port laparoscopic right hepatectomy for giant hepatocellular 
carcinoma: case series

W.L. Su 1, P.H. Wu 2, L.A. Chen 3, J.W. Huang 2, S.N. Wang 2, K.K. Kuo 2, K.T. Lee 2

1Department of Surgery, Kaohsiung Municipal Ta-Tung Hospital - Kaohsiung (Taiwan), 2Division of General 
and Digestive Surgery, Department of Surgery, Kaohsiung Medical University Hospital - Kaohsiung (Taiwan), 
3Department of Surgery, Ministry of Health and Welfare Pingtung Hospital - Pingtung (Taiwan)

Objectives
According to the recommendations for laparoscopic liver resection from the second international consensus conference in Morioka 
in 2014, major resection is one in which 3 or more segments are removed. Generally speaking, resectability is often in patients with 
tumor size smaller than 5 cm, tumors at peripheral location, and without previous open abdominal surgery. We briefly report one 
case with a huge hepatocellular carcinoma and short term results of overall 13 cases of laparoscopic right hepatectomy.

Methods
A 57-year-old man without hepatitis B or C had complained RUQ and RLQ pain for half year. Progressive orthopnea was noted. 
Physical examination showed hepatomegaly with RLQ tenderness. Abdominal CT showed a huge liver tumor, sized 22*14*10cm, 
protruding from S6 to the lower abdomen and bilateral adrenal tumors. TACE was not considered due to impossibility for 
complete embolization of the tumor. Laparoscopic liver resection was performed. Three trocars with Pfannenstiel incison were 
used for right hepatectomy and retrieval of the specimen. Laparoscopic right hepatectomy was done in 13 cases from August 
2016 to October 2018. Extraglissonean approach was done in recent 3 cases, and Pringle maneuver was done during transection in 
recent 5 cases.

Results
The huge specimen was weighed 2191g and sized 29*15*9cm. Blood loss was 1000ml and operation time was 420 minutes. The 
patient discharged at post-operative day 9 uneventfully. In the total 13 cases, mean operation time were 381 minutes, blood loss 
670ml, tumor size 6.6cm, and length of stay 14 days. In the patients of extraglissonean approach with Pringle maneuver, mean 
operation time were 293 minutes and blood loss were 343ml.

Conclusion
Extraglissonean approach with Pringle maneuver fastens the laparoscopic major liver resection. Tumor size is not the limitation of 
laparoscopic hepatectomy. With delicate preoperative evaluation, laparoscopic hepatectomy should be the standard of care for liver 
tumor.

PO-004 Recurrent Intrahepatic Choledochal Cyst Treated by Re-do Laparoscopic 
Liver Resection

J.S. Co
Chinese General Hospital and Medical Center - Manila (Philippines)

Objectives
The aim of this abstract is to present a rare case of intrahepatic choledochal cyst initially treated with open surgery followed 
by a re-do laparoscopic liver resection. Also, we would like to highligh the technical challenges and feasibility of doing a re-
do liver resection after an initial open resection.

Methods
This is a case report of a 26 year old female who presented with a recurrent liver cyst after initial laparoscopic unroofing of 
liver cyst and open central hepatectomy. Six months after open surgery, an incidental finding of a 5 cm complex cystic lesion 
in the left lateral segment was noted. Liver function tests and tumor markers were all normal.

Results
With the patient under general anesthesia and in modified french position, the optical port was inserted in the supraumbilical 
area. Insertion of 3 additional 5 mm working ports were inserted and extensive adhesiolysis was done. The left liver was 
mobilized from surrounding structures until the glisonean pedicle to the left lateral segment was exposed. Parenchymal 
transection was done and the pedicle was transected using and endo GIA stapler. Parenchymal transection was continued 
until the left hepatic vein was exposed and similarly transected using a stapler. The specimen was extracted via cephalo-
caudal extension of the umbilical incision. The patient tolerated the procedure well, total operative time was 90 mins and total 
blood loss was 80cc. She was discharged 4 days after sugery without any acute complications. Final histopathology reveald an 
intrahepatic choledochal cyst without any evidence of malignancy.

Conclusion
Re-do laparoscopic liver resection after initial open surgery is safe and feasible especially for lesions involving the left lateral 
segment. Intrahepatic choledochal cyst is a rare disease but should be suspected in cases of recurrent benign hepatic cyst. 
Only complete resection of the involved liver parenchyma can provide long term recurrence-free outcome.



150

PO-005 Laparoscopic non-anatomical liver resections are not associated with 
increased R1 resection - a comparative study

E. Kontis, M. Papoulas, R. Vellaisamy, E. Prassas, M. Sodergren, R. Miquel, N. Heaton, K. Menon
Institute of liver studies, King's College Hospital NHS Foundation trust - London (United Kingdom)

Objectives
In the era of laparoscopic parenchyma sparing liver surgery, the role of non-anatomical liver resections (NALR) remains 
controversial with regards to resection margin and early tumour recurrence. We aimed to compare the short term 
oncological outcomes between the laparoscopic and open NALR.

Methods
We carried out a retrospective observational study from 1/1/2015 until 30/11/2018 in a single UK tertiary Centre. Data 
collected included surgical approach (laparoscopic or open), tumor pathology, demographics, comorbidities, length of stay and 
occurrence of R1 resection (< 1mm).

Results
In total 122 NALR, 71 (58.2%) laparoscopic and 51 open (41.8%) were carried out. No difference was found between groups in 
sex prevalence (p=0.167), Age (p=0.622), BMI (p=0.052) or co-morbidities (hypertension, diabetes). The conversion rate for the 
laparoscopic group was 8.7%. The indication for resection (i.e. Colorectal, HCC, etc) was similar between groups (Chi-square 
p=0.230). The most common indication was colorectal metastasis (34.3.% laparoscopic vs 45.1% open group) followed by HCC 
(31.4% laparoscopic vs 27.5 % open group). No difference was found in the occurrence of R1 resection between laparoscopic 
and open NALR (9.5% vs 8.6% respectively, Chi-square p=0.709). The laparoscopic approach had significantly shorter length 
of stay (5.01 ±3.37 days vs 9.32 ±5.42, Mann Whitney U test p<0.0005). The distribution of complications (we have to say 
overall, minor or major) (Clavien-Dindo) was similar between the two groups (Mann Whitney U test p=0.235).

Conclusion
Laparoscopic NALR was not associated with increased R1 resections in comparison to open resections. Patients undergoing 
laparoscopic NALR benefited from shorter length of stay and a similar complication rate as the open approach.

PO-006 Scope of laparoscopy in management of liver trauma (LLT) in acute care 
surgery - A teaching curriculum

S.K. Bhartiya 1, S.K. Saroj 1, A. Ajem 1, V. Jyoti 2

1Institute of Medical Sciences, Banaras Hindu University - Varanasi (India), 2Vishwanath Memorial Hospital - 
Varanasi (India)

Objectives
Scope of laparoscopy in management of liver trauma (LLT) in acute care surgery- A teaching Curriculum.

Methods
This is a clinical study conducted in trauma centre after institute ethical clearance from May 2015 to Oct 2018. Clinically 
stabilized 76 liver trauma patients (CT diagnosed) were subjected to laparoscopic intervention. Unstable and other viscus 
injury patients were excluded.

Results
All the patients were compared with demographic profile, mode of injury, grade of injury, clinical signs and outcome. Early 
suspicion and scoring helped in active minimal invasive management for either diagnostic / therauptic in acute case surgery.

Conclusion
Minimal invasive procedure in ACS is found to give improved outcome for liver trauma and have great advantage in term of 
both diagnostic as well as therauptic value over conventional options.
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PO-007 Laparoscopic versus open liver resection for hepatocellular carcinoma - 
short and long-term outcomes from a single center

R. Vellaisamy 1, I. Norman 2, M. Papuolas 1, E. Kontis 1, S. Khorshandi 1, A. Suddle 1, N. Heaton 1, K. Menon 1

1Institute of Liver Studies,Kings College Hospital - London (United Kingdom), 2Kings College Hospital - London (United Kingdom)

Objectives
The aim of this study was to compare the peri-operative and long-term outcomes of patients undergoing laparoscopic liver 
resection (LLR) compared with open liver resection (OLR) for hepatocellular carcinoma (HCC).

Methods
A retrospective study of all HCC patients who underwent liver resection between October 2014 and October 2018 in our 
unit were analysed in 2 groups - LLR (n = 41) and OLR (n = 35). Short-term (operative time, mortality, morbidity - Clavien 
Dindo classification, length of stay) and long-term outcomes (disease free survival) were compared between the two groups. 
Statistical analyses were done using Fishers test, T test and Mann Whitney U test.

Results
The 2 groups were analysed: LLR (n = 41) and OLR (n = 35). 63.4% LLR and 52.5 % OLR were anatomical resections. 63.4 
% LLR and 51.4% OLR patients had cirrhosis. 36.5% LLR and 37.1% OLR patients had previous TACE. Duration of surgery 
was significantly shorter in LLR group (206.26±100.10 vs 247.91±85.36 min p=0.03). Postoperative length of stay (4 days vs. 
8 days, P < 0.0001) was significantly shorter for LLR. Requirement of blood transfusion was not different for LLR and OLR 
groups (7.32% vs 14.3% p=0.72) Clavien-Dindo complication rate was significantly less in LLR group (0.34± 0.69 vs 1.71±
1.31 p =0.03). There were no significant differences in disease-free survival between LLR and OLR (26 vs 29 months p=0.95). 
Subgroup analysis of cirrhotic versus non-cirrhotic patients showed similar postoperative complications in both LLR (0.42 vs 
0.21 p=0.37) and OLR groups (0.72 vs 1.69 p=0.06).

Conclusion
LLR in selected patients with HCC showed significantly better short-term outcomes associated with fewer blood transfusions, 
shorter duration of surgery, reduced length of hospital stay and fewer postoperative complications. There were no significant 
differences in terms of disease free survival for both groups. LLR should be considered in patients with HCC and long-term 
outcomes need to be assessed in larger studies.

PO-008 Laparoscopic anatomical hepatectomy via hepatic vein approach

C.W. Cheng
Hunan Provincial People's Hospital - Changsha (China)

Objectives
To investigate the clinical outcomes on laparoscopic anatomic liver resection via hepatic vein approach.

Methods
130 cases of laparoscopic anatomic liver resection through hepatic vein approach were retrospectively reviewed between Jan 
2013 and Jun 2017.

Results
The mean operative time was 304.4±146.1min, the mean blood loss was 133.3±188.9ml. 4 cases conversed to open surgery. 
In the postoperative period, 4 cases showed pleural effusion, 2 case showed bile leaks and 1 case showed wound infection, 
which resolved on treatment. There was no case went reoperation and no death occurred. The mean duration of the patients’ 
stay in hospital was 17.4±5.6 days.

Conclusion
Laparoscopic anatomic liver resection through hepatic vein approach can be implemented efficiently and effectively with the 
insurance of instrument, method and surgical manipulation.
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PO-009 Standardization of left medial sectionectomy in our center

J. Iwasaki, T. Iida, S. Harada, A. Mori, K. Nagata, Y. Takahashi, M. Matsuura, T. Shiota, A. Itami, 
T. Kyogoku
Department of Surgery, Kobe City Nishi-Kobe Medical Center - Kobe (Japan)

Objectives
Since we introduced laparoscopic liver resection (LLR) in 2012, a total of 57 LLR, including 4 cases of left medial 
sectionectomy, has been already performed. In order to achieve a safer LLR, we make efforts to improve and standardize our 
surgical procedure.

Methods
【Surgical device】The surface of liver parenchyma is transected by Harmonic ScalpelTM. We use CUSATM for deeper 
parenchymal transection. For hemostasis, we use Soft coagulation with ball-type IO-electrode. 【Surgical Procedure】The 
patients are placed in a supine position with legs apart. The scopist stands between patient’s legs. Five ports are placed: 
one at the umbilical site for the laparoscopy (12 mm), 2 at right upper quadrant (10 mm), left upper quadrant (10 mm) 
and epigastric (5 mm) working ports. Pneumoperitoneum is controlled at a pressure of 10 mmHg.The round ligament is 
transected, the falciform and coronary ligaments are then dissected to expose the suprahepatic inferior vena cava. Using an 
endoclosure device, we pass a Polysorb suture around the round ligament for retraction. For possible later Pringle maneuver, 
the hepatoduodenal ligament is encircled with a tape as a tourniquet. We start parenchymal transection between the left 
lateral and left medial sectors. While dissection is continued along the falciform ligament, the portal branch to segment 
IVb and IVa are controlled. Thereafter, we lower the hilar plate carefully not to injure portal structure going to the left of 
the liver. The next step is parenchymal transection along the middle hepatic vein between segments IV and right anterior 
section. After that the specimen can be removed using an endoscopic retriever bag.

Results
【Surgical outcome of left medial sectionectomy】The median operating time and blood loss were 434 min and 133 ml, 
respectively. No complication occurred and the median postoperative hospital stay was 10 days.

Conclusion
We could perform 4 cases of left medial sectionectomy without complications by standardize surgical device and procedure.

PO-010 Assessment of clinico-biochemical correlation of difficult laparoscopic 
cholecystectomy - A Teaching Experience

S.K. Saroj 1, S. Roy 1, S. Kumar 1, S.K. Bhartiya 1, V. Jyoti 2

1INSTITUTE OF MEDICAL SCIENCES, BANARAS HINDU UNIVERSITY - Varanasi (India), 2VISHWANATH 
MEMORIAL HOSPITAL - Varanasi (India)

Objectives
A clinical study intended to assess the difficulties with Laparoscopic Cholecystectomy (LC) co-relating clinical and biochemical 
parameter in a teaching Institution.

Methods
This is a prospective study including 209 cases of LC from September 2016 to July 2018 for symptomatic Gallstone disease 
after clearance from Ethical Committee.The patients were examined clinically and investigated biochemically thoroughly 
as per hospital protocol. Variable associated with LC procedure were assessed including operative timing, adhesion, wall 
thickness, contracted/distended, grasping difficulty, impacted stone, bleeding, spillage of bile, liver and other viscus injury, 
extraction difficulty and drain requirements.

Results
All these parameter were analyzed with SPSS 16.0 software. The data were converted into numerical variable and correlation 
was done with Chi-square test, the p value <0.05 was considered to be significant. LC combined with other laparoscopic 
procedure CBD exploration, single incision other co morbid condition contradiction for laparoscopy and carcinoma gall 
bladders were excluded. This study was having a conversion rate of 3.3%. The statically significant parameter were sex, BMI, 
ERCP, GB wall thickness, distention of GB, adhesion, Impaction of stone at neck, operative duration, intraoperative spillage, 
extraction duration since last attack contributed to the difficulty level. There were no significant correlations between TLC. 
ALP,abdominal surgery, symptoms like dyspepsia, fever, pain and jaundice. The study shows that the preoperative evaluation 
can predict operative difficulties and prepare for skillful, meticulous dissection for good surgical outcome, patient counseled 
accordingly (Sandblom, 2015).

Conclusion
A scoring system should be framed with standardized criteria including both preoperative and intraoperative scoring system 
to help surgeon to take early decision for intraoperative assessment and experience, the anatomical clarity, and their skills 
and comfort in proceeding.
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PO-011 Overview of the learning curve in Minimally Invasive Liver Surgery for 
different indications

F. Tomassini, M.C. Giglio, G. Berardi, R. Montalti, R.I. Troisi
Department of Clinical Medicine and Surgery, Federico II University of Naples - Naples (Italy)

Objectives
The learning curve (LC) of minimally invasive liver surgery (MILS) has been shown to be steep and demanding. However it’
s difficult to characterize it due to factors as center and surgeons experiences. We herein present an overview of the LC for 
MILS.

Methods
A literature review was performed regarding the LC in MILS with no specific restriction.

Results
Vigano/Cherqui (2009) described the LC for minor/major resections based on conversions, concluding that 60 procedures 
are needed to significantly diminish the conversion rate. Luo/Cai (2014) described a single center experience on four type 
of procedures, claiming 15-30 left hepatectomy, 43 left lateral sectionectomy, 35 non-anatomic and 28 segmentectomies 
needed to achieve best results. Ratti/Aldrighetti (2005) suggested from a multicentric evaluation that 15 procedures are 
enough to complete the LC for left-lateral sectionectomy. Nomi/Gayet (2015) focused on operative time in laparoscopic right 
hepatectomies, indicating as 45 procedures required to complete the LC. Tomassini/Troisi (2015) analyzed 319 different type 
of laparoscopic liver resections showing that the LC could be completed after 160 cases for different end-points. Regarding 
robotic surgery, Chen/Wu (2017) shown that 40 right hepatectomies are needed to complete the LC, allowing the best 
outcomes. Halls/Abu-Hilal (2018) published a comparison between the LC of 4 pioneering experiences with 4 early-adapting 
surgeons with specific training for LLS. They conclude that after 46 procedures, short- and medium-term outcomes of the 
early-adopters were comparable to those achieved by the pioneers following 150 resections.

Conclusion
A long LC should be anticipated in MILS, even for surgeons already trained in laparoscopic surgery. We believe that the 
continuous monitoring of performances, the adoption of specific fellowships and “ad-hoc” proctorship programs can lead to a 
faster overcome of the LC in young HPB surgeons.

PO-012 Overview of the learning curve in Minimally Invasive Living Donor 
Hepatectomy

F. Tomassini, G. Berardi, M.C. Giglio, R. Montalti, R.I. Troisi
Department of Clinical Medicine and Surgery, Federico II University of Naples - Naples (Italy)

Objectives
Minimally invasive donor hepatectomy (MIDH) is spreading slowly because of inherent difficulties and fears of greater risk 
on the donor. We herein present an overview of the learning curve (LC) of MIDH in paediatric and adult living donor liver 
transplantation (LDLT).

Methods
A literature review was performed regarding LC in MIDH focusing on left lateral sectionectomy (LLS) and right lobe 
donation (RL).

Results
1) LLS: Soubrane/Cherqui (2006) published 16 LLS for LDLT showing its safety and feasibility, with a minimum of 15 cases to 
decrease significantly operative time and blood loss. More recently Troisi/Broering (2018) showed that LLS for LDLT under 
proctorship is safe and reproducible elsewhere in an established LDLT program, being the LC completed after 25 procedures. 
Samstein/Emond (2018) reported their LDLT series showing as the incidence of MIDH increased during years since 2009, 
until performing 50% laparoscopically in adult in 2017. Moreover, all LLS for pediatric recipients between 2009-2017 were 
performed laparoscopically observing over time a reduction in operative time with the increase case number. 2) RL: Kim/Suh 
(2017) published a series of 55 cases showing that operative time and AST peak felt significantly over time due to the LC. 
Lee/Yi (2018) indicated that the LC was completed after 65-70 procedures yielding excellent results in recipients. Wu/Chen 
(2016) proposed the RL robotic approach in 13 patients showing similar outcomes respect to open with longer operation time 
but less postoperative pain and a faster recovery in the robotic group.

Conclusion
MIDH for LLS could be considered more easily reproducible with a learning curve achieved after 25 cases. MIDH for RL are 
still in a pioneering phase with a LC around 65 cases, possibly shorter with the robotic approach. More data are needed to 
highlight the feasibility and reproducibility of RL MIDH especially under specific fellowship and/or proctoring programs.
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PO-013 Extra-corporeal Pringle Maneuver during Laparoscopic Liver Resection- 
replicating the open technique

M. Papoulas, K. Reed, E. Kontis, R. Vellaisamy, N. Heaton, K. Menon
King's College Hospital - London (United Kingdom)

Objectives
Pneumoperitoneum during laparoscopic liver resection (LLR) has been proven to decrease venous bleeding. However, Pringle 
maneuvre (PM) remains the standard inflow occlusion technique for bleeding control in liver surgery. Our aim is to describe 
a step by step approach to our extra-corporeal PM technique.

Methods
The technique includes encircling of the hepatoduodenal ligament with an umbilical tape which is externalized using a flexible 
Rumel tourniquet through a 5mm port site. A Kocher clamp allows for intermittent, fast, external control, replicating the 
open technique, without any loss of pneumoperitoneum. A video presentation of our technique demonstrates the steps of our 
technique. PM is used with 10min inflow occlusion and 5min off pringle.

Results
142 laparoscopic liver resections (41.5% anatomic) were performed from January 2014 to October 2018 in our institution. The 
exta-corporeal PM technique has been applied in 109 cases (83.8%) and was used during parenchymal transection in 87 cases 
(61.3%). No loss of pneumoperitoneum was noted. Transfusion requirements were 4.9% (7 patients). In 4 cases, this technique 
of Pringle manoeuvre was not feasible due to adhesions in the hepatic hilum and foramen of winslow. This technique was 
safe, efficient with high feasibility rate (96.5%) and no specific complications.

Conclusion
Extra-corporeal Pringle manoeuvre is simple, efficient, safe and reproducible method of inflow occlusion during laparoscopic 
liver resection.

PO-014 Techniques in minimally invasive liver surgery: multi-incision (MILS) 
versus hand-assisted (HALS) techniques - a case matched study

S. Wabitsch, A. Kästner, P. Haber, C. Benzing, F. Krenzien, W. Schöning, R. Öllinger, M. Schmelzle, J. Pratschke
1Department of Surgery, Campus Charité Mitte and Campus Virchow-Klinikum, Charité - Universitätsmedizin 
Berlin - Berlin (Germany)

Objectives
Multi-incision (MILS) and hand-assisted (HALS) laparoscopic surgery have both been described for liver surgery; however, 
implications with regard to perioperative outcomes are uncertain. The purpose of this study was to compare outcomes after 
MILS and HALS liver resections.

Methods
309 patients underwent laparoscopic liver resections (LLR) between January 2013 and June 2018. Patients who underwent 
single-incision laparoscopy surgery (SILS) were excluded from the study (n=22). Perioperative outcomes were analyzed 
after a 1:1 propensity score match, which was based on pre- and intraoperative characteristics. Additionally, we performed 
subgroup analyses of matched groups, e.g. radical lymphadenectomy (LAD) or resections of segments VII and/or VIII.

Results
MILS was performed in 187 (65.2%) and HALS in 100 (34.8%) liver resections, with a significant decrease of HALS resections 
over time (p=0.001). There were no significant differences with regard to the age, sex, BMI, ASA-Score, previous abdominal 
surgery and cirrhosis between both groups, respectively. However, patients scheduled for HALS were characterized by a 
significantly higher rate of malign tumors (p<0.001) and major resections (p<0.001). After PSM, 70 patients remained in each 
group and all preoperative variables as well as resection extend were well balanced. A significantly higher rate of radical 
LAD was noted in the HALS group (HALS, n=10; MILL, n= 2; p=0.039) with a trend towards more posterior-superior 
resections (HALS, n=17; MILL, n=7, p= 0.052). No significant differences between the matched groups were obvious with 
regard to the operation time, conversion rate, complications (Dindo-Clavien ≥III), length of ICU stay, overall hospital stay and 
R1 rate.

Conclusion
Our analysis suggests MILL and HALS to be equivalent with regard to postoperative outcomes in liver surgery. HALS 
might be particularly helpful to accomplish complex liver resections during the learning curve minimally invasive and be less 
significant as experience grows.
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PO-015 Ban- Iwate difficulty scoring system for laparoscopic liver resection - 
validation in a single centre UK cohort

M. Papoulas, K. Reed, R. Vellaisamy, E. Kontis, M. Sodergren, N. Heaton, K. Menon
King's College Hospital - London (United Kingdom)

Objectives
Evolution and wide-spreading of laparoscopic liver resection has been a drive to develop scoring systems to predict difficulty 
such as the Ban- Iwate scoring system. Our aim was to validate the “Difficulty Scoring System” in a single centre UK cohort.

Methods
The proposed “difficulty scoring system” for laparoscopic liver resection (LLR) includes a three-level index of difficulty 
based on tumor parameters (location, size, proximity to major vessels), liver function and extend of planned liver resection. 
The system was validated in a single tertiary centre cohort of 123 patients who underwent LLR between 2015 and 2018. 
Perioperative parameters and short-term outcomes were compared between the three levels of difficulty groups.

Results
123 patients who underwent LLR were classified as low (n=24), intermediate (n=68) and high (n=31) difficulty. Conversion rate 
was associated with the difficulty level (p=0.026). Overall complication rate was 16.7%, 18.5% and 29% in the low, intermediate 
and high difficulty group, respectively. High Difficulty score was associated with increased transfusion rate - none in the 
low, 2 in the intermediate and 5 in the high difficulty group (p= 0.034). Ban- Iwate classification High Difficulty score also 
correlated with the length of stay (p=0.027).

Conclusion
Preoperative evaluation using the Ban-Iwate difficulty scoring system for laparoscopic liver resection predicted the difficulty 
of the operation and the postoperative outcomes. Implementing the difficulty scoring system could allow appropriate patients’ 
selection, especially for surgeons in at the beginning of their training.

PO-016 7 Tricks of Laparoscopic needle adjustment

C.W. Cheng
Hunan Provincial People's Hospital - Changsha (China)

Objectives
Explore a method suitable for laparoscopic needle adjustment.

Methods
Compare the operated time of 7 methods of laparoscopic needle adjustment.

Results
There is no difference in operation time between the 7 methods.

Conclusion
Choosing the most suitable needle adjustment method according to the needle's condition, personal operating habits and 
proficiency of each method is the way to improve the efficiency of laparoscopic needle adjustment.
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PO-017 Efforts and outcomes of the reduced port laparoscopic hepatic left lateral 
sectionectomy; difficulty score based education and training system in our 
department

H. Katagiri, H. Nitta, T. Takahara, Y. Hasegawa, S. Kanno, A. Sasaki
Department of Surgery, Iwate Medical University - Iwate (Japan)

Objectives
To elucidate the safety and feasibility of reduced port laparoscopic hepatic left lateral segmentectomy (LLLS).

Methods
Surgical technique: The patient was placed in a supine and head-up position. A GelPOINT was placed through 4-cm incision 
at the umbilicus and a 5-mm trocar was inserted in the right hypochondrium. Intraabdominal pressure was maintained at 
8-12 mmHg. The parenchymal transection was performed using an ultrasonic dissector and cramp-crush maneuver, and 
hemostasis was achieved with soft coagulation. The portal pedicles and left hepatic vein were sectioned with endovascular 
staplers. From April 2013 to December 2018, 60 LLLS were performed in this department. Excluding the case of combined 
resection of other organs, multiple partial resection and undergoing simultaneously radiofrequency ablation, 32 were 
conventional LLLS (group C) and 11 were reduced port LLLS (group R). We retrospectively reviewed perioperative factors.

Results
The median operative time, blood loss and hospital stay were not significantly different between C (127.5 minutes, 13 ml and 
7 days, respectively) and R (108.5 minutes, 6 ml and 7 days, respectively) groups (p=0.069, 0.361 and 0.843 respectively). No 
complications were observed in both groups.

Conclusion
Formulated reduced port LLLS is similar to those for conventional LLLS. It is safe and can be performed as induction of 
LLLS.

PO-018 Laparoscopic resection in clinically significant portal hypertension patients. 
A comparative unicenter study

S. Lopez Ben, M. Casellas, M.T. Albiol, L. Falgueras, E. Castro, E. Maldonado, A. Codina-Barreras
Hospital Universitary de Girona Dr Josep Trueta - Girona (Spain)

Objectives
To evaluate the safety of laparoscopic liver resection in patients with clinically significant portal hypertension.

Methods
Since 2005 101 consecutive patients with hepatocellular carcinoma has been operated in our department. In the last three 
years all patients were resected by laparoscopic approach and underwent hemodynamic liver study and the hepatic venous 
to portal gradient (HPVG) was calculated. These patients constitute our study population. The patients were splitted in two 
groups according to HVPG: equal or less than 10 mmHg or more than 10 mmHg (clinically significative portal hypertension) 
. Demographic, liver function, intraoperative and postopoerative data were registered in a prospective database. Comparison 
between groups was done by using the non parametric test for quantitative variables, and the 2 test or the Fisher test for 
qualitative variables. The calculations were done by the SPSS package 20.0.

Results
25 men and 6 women has been operated since January 2016. Among them, 18 patients presented a HVPG ≤10 and 13 patients 
>10 mmmHg. There were no statistical diferences in preoperative data (sex, age, ASA score, CCI index, INR, Bilirrubine, 
MELD, ALBi or Metavir score (Fibroscan) between both groups. There were no statistical differences in type of surgery 
(including major resections), clamping time, blood loos or taxe of conversion in both groups. Overall morbidity acording to 
ISGLS was significally higher in patients with HVPG>10 related to a statistically significant higher incidence of postoperative 
ascites in this group, both in inmediate postoperative course and after 90 days. Only one patient in this group had persistent 
ascites (the only that need conversion to open surgery in the whole series). 90-day mortality was nil.

Conclusion
Eventhough the risk of liver descompensation is higher, laparoscopic resection seems to be a safe alternative to ablative 
techniques in patients with clinically significative portal hypertension.
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PO-019 Laparoscopic liver surgery in cirrhosis - addressing lesions in 
posterosuperior segments

P. Haber, S. Wabitsch, F. Krenzien, C. Benzing, A. Andreou, W. Schöning, R. Öllinger, M. Schmelzle, J. Pratschke
Department of Surgery, Campus Charité Mitte and Campus Virchow-Klinikum, Charité - Universitätsmedizin 
Berlin - Berlin (Germany)

Objectives
Lesions in liver segments IVa, VII and VIII have been described as the most challenging to address laparoscopically. While 
some studies have compared minimal invasively to conventional open approaches, virtually no attention has been given to 
distinguish between outcomes for patients with and without cirrhosis.

Methods
All consecutive patients undergoing liver resection at the Department of Surgery, Charité - Universitätsmedizin Berlin for at 
least one lesion in the posterosuperior segments between January 2014 and July 2018 were retrospectively analyzed. Based 
on the presence (n=43) or absence (n=115) of liver cirrhosis, patients were divided in two groups.

Results
Evaluation of preoperative patient characteristics revealed patients with cirrhosis to be older (p<0.001) and with a higher 
likelihood for a history of diabetes (p<0.005) and alcohol (p<0.0005). With regard to preoperative liver function, cirrhotic 
patients had markedly poorer LiMAx scores (p<0.005). While a similar percentage in both groups had anatomical resection, 
patients in the no cirrhosis group had markedly less major resections (p<0.0005). Surgeries were, as a result, markedly longer 
in the no cirrhosis group (p<0.0005). With regard to the need for conversion and perioperative transfusion rate, no significant 
difference was noted between the two groups. Analysis of the postoperative course showed similar outcomes concerning 
ICU- (1d vs. 1d) and hospital stays (8 d vs. 9d). In keeping with this, complication rate was similar as well, independent 
of whether all or only major complications were taken into consideration (all: 27.9% vs. 24.3%; ≥ Grade III: 9.3% vs. 19.1%; 
p=0.157). Free resection margins were similar between the two groups (83.8% vs. 86.1%).

Conclusion
Our data shows that the beneficial results conveyed through minimal invasive techniques also apply for cirrhotic patients 
with a lesion in the posterosuperior liver segments.

PO-020 What is the impact of liver cirrhosis in patients undergoing laparoscopic 
liver resection? A national cohort study on 3150 patients

C. Hobeika 1, D. Fuks 2, C. Goumard 1, W.G. Afc 1, B. Gayet 2, E. Vibert 3, O. Scatton 1

1Pitié Salpêtrière Hospital - Paris (France), 2Institut Mutualiste Montsouris - Paris (France), 3Centre Hépato-Biliaire, 
Paul Brousse Hospital - Villejuif (France)

Objectives
Cirrhosis has long-been known to impair the postoperative outcomes of patients undergoing liver resection. The study aimed 
to assess the impact of liver cirrhosis on outcomes after laparoscopic liver resection (LLR) in a national cohort study.

Methods
This retrospective national study included all patients undergoing LLR in 29 French surgical units between January 2000 and 
November 2017. The difficulty of LLR was assessed according the IMM classification. The objective was the comparison of 
results between patients undergoing LLR with and without cirrhosis, defined as F4 fibrosis on pathologic examination.

Results
During the study period, 3,150 patients with available pathological analysis were included. A non-cirrhotic underlying liver 
was present in 2,376 (75.4%) patients and a cirrhotic liver in 774 (24.6%). Overall, 2098 (75.4%) patients underwent LLR for 
malignancy and 541 (17.2%) had a major LLR. On multivariate analysis cirrhosis was independently associated with 90-day 
mortality (HR: 5.66; 95% CI: 1.62-19.79; p=0.007) and major complications (HR: 2.03; 95% CI: 1.24-3.33; p=0.005) after LLR. 
Cirrhosis was also independently associated with increased risk of mortality after minor (2.4% vs.0.3%; p=0.001) and major 
LLR (4.8% vs. 1.5%; p=0.001), along with increased risk of major complication after minor LLR (25.8% vs. 14.2%; p=0.001) and 
major LLR (25.8% vs. 14.2%; p=0.018). In the subset of patients with grade I difficulty score, cirrhosis increased the risk of 
conversion (OR=1.71; p=0.015), clamping>45min (OR=1.91; p=0.007) and blood loss>500ml (OR=1.80; p=0.003) and multiplicate 
the risk of mortality (0R=6.37; p=0.002) and severe morbidity (OR=1.75; p=0.033). In grade II and III difficulty score LLR, 
cirrhosis multiplicate the risk of severe morbidity respectively by 1.91 (p=0.035) and 1.92 (p=0.007).

Conclusion
Laparoscopy does not eradicate the negative impact of cirrhosis in patients undergoing liver resection even the easiest LLR.
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PO-021 The Impact of Laparoscopic Surgery for Hepatocellular Carcinoma with 
Liver Cirrhosis

K. Iwaki, S. Kaihara, K. Kitamura, K. Uryuhara, R. Mizuno, H. Kanbe, K. Siokawa, T. Matsubara, 
H. Masui, R. Kita, M. Mizumoto, M. Kondo, H. Hashida, H. Kobayashi
Department of Surgery, Kobe City Medical Center General Hospital - Kobe City (Japan)

Objectives
Since laparoscopic liver resection (LLR) can be performed under small incision without breaking collateral circulation, LLR 
is suitable for damaged liver, especially for liver cirrhosis (LC), patients. However, a few studies have reported LLR for 
hepatocellular carcinoma (HCC) with liver cirrhosis (LC). We here report surgical and postoperative outcomes of LLR for 
HCC with LC comparing with open liver resection (OLR).

Methods
Fourteen patients who underwent LLR for HCC with LC from 2012 to 2018 are enrolled in this study (LLR group). Other 
14 patients who underwent OLR for HCC with LC from 2008 to 2012 are served as control (OLR group). We retrospectively 
assessed surgical and postoperative outcomes.

Results
There was no statistically difference in primary liver disease, preoperative liver function, tumor size (median: 26.5mm) and 
the difficulty score (median: 4 points) between two groups. LLR operative time (median: 266 min) was longer than OLR (median: 
200 min) but no significantly difference. Blood loss in LLR (median: 0ml IQR: 0-28ml) was less than OLR (median: 169ml IQR: 
46-345ml), statistically (P=0.0377) and 3 cases in OLR were performed blood transfusion (P=0.0335). Surgical complications 
above Clavien-Dindo grade II included the following: 4 cases in LLR group (liver abscess 1 case, portal vein thrombosis 1 
case, refractory ascites 1 case and others 1 case) and 6 cases in OLR group (bile leakage 1 case and refractory ascites 5 
cases). No patients showed the sign of PHLF in both groups. No significant difference was observed in postoperative highest 
serum AST level, but serum AST level peaked out at postoperative day (POD) 2 in LLR group and at POD 3 in OLR group, 
respectively. Postoperative hospital stay tended to be longer in OLR group (median: 11 days) than in LLR group (median: 7 
days) but no statistically significance.

Conclusion
Blood loss and postoperative refractory ascites was decreased by LLR for LC patients. LLR is minimally invasive and a good 
indication for LC patients.

PO-022 Propensity score analysis of outcomes following laparoscopic versus open 
partial hepatectomy for hepatocellular carcinoma with liver fibrosis

S. Itoh, T. Yoshizumi, T. Kurihara, S. Yoshiya, Y. Mano, K. Takeishi, N. Harada, T. Ikegami, 
Y. Soejima, M. Mori
Department of Surgery and Science, Kyushu University - Fukuoka (Japan)

Objectives
Hepatic resection is one of curative treatments for hepatocellular carcinoma (HCC). We aimed to compare the short- and 
long-term outcomes between laparoscopic partial hepatectomy (Lap-Hx) and open partial hepatectomy (Open-Hx) for HCC 
with liver fibrosis.

Methods
We performed retrospective analysis of 136 HCC patients who underwent partial hepatectomy and had histological liver 
fibrosis from 2010 to 2018. Perioperative and survival data were compared in both groups before and after propensity score 
matching.

Results
A total of 136 HCC patients, 72 patients had Open-Hx and 64 had Lap-Hx. The two groups differed at base line in terms 
of body mass index, macroscopic tumor number, and alanine aminotransferase. After propensity score matching, two 
comparable groups of 48 patients each were obtained. There were not significant differences in terms of type of resection, 
durations of operation and inflow occlusion, intraoperative bleeding, volume of resected specimen, and surgical margin 
between two groups. whereas complication rates (Clavien-Dindo classification >= grade 2) were lower (33.3 versus 8.3 per 
cent in Open-Hx versus Lap-Hx groups respectively; P = 0.0048) and median hospital stay was shorter (11.5 versus 8 days; 
P < 0.0001) in the Lap-Hx group. Recurrent free (p = 0.4684) and overall survival (p = 0.1514) rates ware similar in the two 
groups.

Conclusion
Lap-Hx for HCC with liver fibrosis improved short-term outcomes, with similar long-term outcomes campared with Open-
Hx.
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PO-023 Five cases of laparoscopic liver resection in our department

M. Shimoda, K. Miyoshi, J. Kuroda, T. Maruyama, K. Nishida, Y. Oshiro, J. Shimazaki, S. Suzuki
Tokyo Medical University, Ibaraki Medical Center - Ami (Japan)

Objectives
The use of laparoscopic liver resection (LLR) has progressively spread in the last 10 years. In our department, we also started 
LLR program from 2016, and performed 5 cases thus far.

Methods
There were 4 cases with liver metastasis, and one case which had HCC recurrence. We carried out liver transection using 
CUSA or Water jet scalpel, and sealed off small vessels by LCS. Pringle maneuver was induced in case of uncontrolled 
bleeding. Once the main portal vein feeding into the tumor was exposed and clopped, PDE was performed, and liver resection 
area was identified. After resection, hemostatic powder Arista was sprayed on the cut surface of the liver, and Seprafilm 
Adhesion Barrier was placed on the site of liver hilum using Reducer sleeve. Water jet scalpel was less damaging for the 
vessels, and Reducer sleeve was applicable with ease.

Results
Before operation, we evaluated and calculated tumor location and estimated liver volume using SYNAPSE VINCENT (SV) 
simulation system in all cases. There were 4 cases in limited resection and one case had lateral resection. Median hospital 
stay was 8 days (6-11 days), operating time was 3hs 34 min. (2hr6min - 4hr26min) and Pringle time was 15 min. (15-44 min.).

Conclusion
From our experience simulation and surgical tools can be considered as an effective device for LLR.

PO-024 Combined usage of indocyanine green immunofluorescence technique and 
Sonazoid-ultrasonography for recurrent hepatocellular carcinoma in 
laparoscopic liver resection

K. Yada, T. Utsunomiya, S. Fujita, S. Tsutsumi, J. Kawasaki, H. Fujishima, Y. Yonemura, T. Terashi, 
T. Rikimaru, T. Bandoh
Department of Surgery, Oita Prefectural Hospital - Oita (Japan)

Objectives
In recent years, indocyanine green (ICG) immunofluorescence technique often has been used for the detection of hepatic 
tumors in liver resection. In addition, we have performed Sonazoid-ultrasonography (US) for the detection of hepatic tumors. 
We report the availability of combined usage of ICG technique and Sonazoid-US for recurrent hepatocellular carcinoma (HCC) 
in laparoscopic liver resection (LLR).

Methods
Among 173 patients undergone LLR at our institute, we reviewed 21 patients (29 nodules) with superficial HCC (within 5mm 
from the liver surface) undergone intraoperative ICG technique.

Results
(1) ICG technique detected 21 nodules (72.4%) in 29 nodules. There was no significant correlation between ICG 
immunofluorescence and tumor differentiation (P=0.30). Tumor diameter was also not significantly different between ICG-
positive nodules (16mm, range 8-51 mm) and ICG-negative nodules (10mm, range 7-42mm) (P=0.32). (2) Seven cases (12 
nodules) of recurrent HCC underwent LLR. Mean tumor diameter was 15mm (range 7-30 mm). Six cases (8 nodules) 
underwent partial hepatectomy, and a case (4 nodules) underwent right hepatectomy. Only one nodule was detected by 
laparoscopic visual inspection. On the other hand, 9 nodules were detected by ICG immunofluorescence technique, and 3 
nodules were only detected by Sonazoid-US. Mean operative time was 242 minutes (range 146-528 minutes), and mean 
intraoperative blood loss was 100ml (range 10-350 ml). Mean postoperative length of stay was 9 days (range 8-15 days).

Conclusion
In LLR of recurrent HCC, the detection of hepatic tumors is generally difficult because of pretreatment and adhesions. 
Combined usage of ICG technique and Sonazoid-US may lead to reduce the detection of false-positive and false-negative 
nodules especially in patients with recurrent HCC.
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PO-025 Use of intraoperative navigation in liver surgery

C. Riediger, A. Kohler, T. Welsch, J. Weitz
University Hospital Dresden, Department of Surgery, Technische Universität Dresden - Dresden (Germany)

Objectives
Due to the complex anatomy of the liver, hepatic surgery can be technically demanding. The use of intraoperative navigation 
is an excellent tool to improve preoperative resection planning with calculation of resection volumes as well as accurate 
intraoperative resection. Classical image guidance is performed by fusion of a preoperative CT-based 3D model of the 
liver with patient’s intraoperative site. The system allows real-time navigation within the 3D model by visualizing vascular 
branches and tumor nodules. Advantages of intraoperative navigation are evident in central liver resections and in detection 
of small, ultrasound-invisible liver nodules. Navigation is used for open and laparoscopic approaches and our hospital is the 
first to perform augmented reality by combining 3D laparoscopy and image guidance in liver resections.

Methods
In our hospital CASOne® liver navigation system is used. Preoperative 3D model is built by using the MEVIS® or Myrian® 
software. Intraoperative navigation was performed in 13 patients. In detail, using 3D laparoscopy with augmented reality 
was performed for 1 posterior sectionectomy and 1 hemihepatectomy. 2D laparoscopy with navigation was performed for 
1 bisegmentectomy and 1 hemihepatectomy. Navigation during open surgery was performed in 9 cases, including atypical 
resections, hemihepatectomies, mesohepatectomies and one ante situm hemihepatectomy.

Results
The use of intraoperative navigation was able to support parenchyma-sparing central and major liver resections. Navigation 
allowed precise resection of near-total regressed liver metastases, not visuable in intraoperative ultrasound. No navigation 
related complications occurred.

Conclusion
Liver navigation is safe and feasible. It helps to precise preoperative resection planning and improves real-time detection of 
anatomical variations and tumor nodules. Due to the registration process, operating time is longer. Two randomized trials 
investigating navigation are currently running at our hospital.

PO-026 The Pitfalls of Laparoscopic Left Lateral Sectionectomy for patients with 
Right-Sided Ligamentum Teres

Y. Yamamoto, T. Sugiura, Y. Okamura, T. Ito, R. Ashida, K. Ohgi, K. Uesaka
Division of Hepato-Biliary-Pancreatic Surgery Shizuoka Cancer Center - Shizuoka (Japan)

Objectives
A right-sided ligamentum teres (RSLT) is a rare congenital anomaly in which the fetal umbilical vein is connected to the 
right paramedian trunk. RSLT creates difficulty in liver resection with respect to decision making regarding the resection 
line, deviation of the vasculobiliary architecture.

Methods
Between 2014 and 2018, 25 patients underwent laparoscopic left lateral sectionectomy (LLLS) for liver tumors. Of these 25 
patients, 2 patients had RSLT. Firstly, we demonstrate the pitfalls of LLLS for the patients with RSLT. Secondly, we compare 
the surgical results of LLLS between patients with RSLT and those without RSLT.

Results
In two patients with RSLT, the falciform ligament is not landmark of the origin of the G2 and G3, and the origins of the 
G2 and G3 cannot be recognized based on the appearance of the liver alone. The resection line was about 4 cm on the left 
side from the falciform ligament. During liver transection, frequent intraoperative ultrasonography (IOUS) was necessary to 
identify the root of G2 and G3. There was a wide distance between the G2 and G3, two branches had to be separately divided. 
The two patients had a favorable clinical course without any complications. In the comparison with the 23 patients without 
RSLT who underwent LLLS, blood loss was significantly greater in patients with RSLT than those without RSLT (mean: 385 
vs. 73g, p=0.025), however, there were no significant difference in the operation time between both groups (156 vs. 208 min, 
p=0.145). The duration of the hospital stay was comparable between both groups (6.0 vs. 5.5 days, p=0.84).

Conclusion
Operative ingenuity is necessary to avoid the misidentification of anatomical variation and safely perform LLLS for the 
patients with an RSLT. The resection line of LLLS, which is distant from the falciform ligament, should be carefully identified 
using IOUS due to the deviation of umbilical portion and falciform ligament. En bloc stapling of the G2 and G3 is not a 
suitable choice in patients with an RSLT.
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PO-027 Use of Mixed Reality in Laparoscopic Liver Resection

E. Pelanis, D.L. Aghayan, Å.A. Fretland, B. Edwin
The Intervention Centre, Oslo University hospital - Rikshospitalet - Oslo (Norway)

Objectives
As a routine, for liver surgery, pre-operative images are used for clinical decision-making as well as for surgery planning 
and guidance. These volumetric images are viewed in 2-dimensions and a mental 3-dimensional transformation is done for a 
spatial understanding of patient-specific anatomy. The aim is to use pre- and intraoperatively patient-specific 3D model, in 
mixed reality, for patient undergoing laparoscopic liver resection.

Methods
At the Intervention Centre, Oslo University Hospital - Rikshospitalet, an application is being developed for the Microsoft 
HoloLens, to visualize 3D models. The application also gives the user the ability to interact with models using hand gestures. 
A 3D model of patient's liver was created and loaded into the application.

Results
A clinical case is presented.

Conclusion
MIxed reality application was used for improved visualization of patient-specific anatomy, planning and intraoperative 
guidance for a patient undergoing laparoscopic liver resection.

PO-028 Pure Laparoscopic Liver Caudate Lobe Resection for Hepatocellular 
Carcinoma

V. Aliyev 1, E. Huseynov 2, S. Ektirici 1, T. Bilgic 3, C. Ibis 2, U. Barbaros 2

1Emsey Hospital Department of General Surgery - Istanbul (Turkey), 2Istanbul University Medical Faculty 
Department of General Surgery - Istanbul (Turkey), 3Acibadem Hospital Department of General Surgery - Istanbul 
(Turkey)

Objectives
The particular anatomic location of the hepatic caudate lobe between the hilar plate and inferior vena cava means that it is 
still considered unsuitable for laparoscopic measures and a difficult site even for conventional surgery. Thus, lesion in this 
region was considered as a contraindication of laparoscopic hepatectomy.

Methods
Here in, we present 66 years old male patient with 4 cm solitary liver mass in the caudate lobe of the liver. The patient 
previosuly underwent pulmonary resection due to left lung adenocarcinoma. Pure laparoscopic caudate lobe resection was 
performed.

Results
The operative time was 70 minutes. Blood loss was under 100 ml and blood transfusion was not necessary. The patient was 
discharged on the fourth postoperative day without any complications.The resected margins of the specimens were tumor-
free (R0 resection). Microscopic examination of specimen showed moderately differantiated hepatocellular carcinoma with 
trabecular pattern.

Conclusion
This report showed the safety and feasibility of laparoscopic total caudate lobectomy, though it remains technically 
demanding.
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PO-029 Laparoscopic management of burst liver abcess

S. Chaube, R. Verma
St. Jude's Hospital - Jhansi (India)

Objectives
To evaluate ROLE of laparoscopic surgery in cases of burst liver abcess as patients are of poor gc with minimal reserve and 
toximia. No major surgical procedure is possible.laproscopic option was given.

Methods
In seven patients of liver abscess presented with burst abscess leading to intraperitoneal collection .Laparoscopic method 
was employed to treat these patients.Laparoscopic evacuation of pus collected in subdiaphragmatic and pelvic region was 
evacuated and abdominal cavity was washes with copious amount of saline and metronidazole solution. Multiple drains were 
kept.

Results
In spite of poor General condition and sepsis all seven patients recovers well with minimal morbidity and no mortality.

Conclusion
Laparoscopic management of burst liver abscess is a good option to treat these poor malnourished patients with good 
outcome.

PO-030 Gallbladder duplication with intrahepatic gallbladder stone mimicking an 
intrahepatic cystadenocarcinoma: A case report

H. Nakanuma, Y. Iwashita, K. Tada, T. Masuda, T. Hirashita, Y. Endo, M. Inomata
Department of Gastroenterological and Pediatric Surgery, Oita University Faculty of Medicine - Oita (Japan)

Objectives
[Introduction] Gallbladder (GB) duplication is a rare congenital abnormality of the biliary system, characterized by the 
presence of an accessory GB. Ectopic intrahepatic GB is an even rarer phenomenon.

Results
[Case] A routine abdominal ultrasound at our hospital revealed a cystic lesion in the liver of a 40-year-old man. Computed 
tomography revealed a 15-mm cystic mass, with calcification in the anterosuperior segment of the right hepatic lobe (S8). We 
regarded the lesion as a cystic tumor, such as an intrahepatic cystadenocarcinoma or a cystic intraductal papillary neoplasm 
of the bile duct (IPNB), and accordingly performed laparoscopic S8 partial hepatectomy. The resected specimen showed a 
cyst, including bile and stones. Pathological examination of the cysts resulted in the diagnosis of chronic inflammation of an 
intrahepatically-located accessory GB with stones.

Conclusion
We have thus shared our experience with a case of an accessory GB in an intrahepatic location mimicking an intrahepatic 
cystadenocarcinoma of the liver.
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PO-031 Combined laparoscopic and thoracoscopic repair of right sided Bochdalek 
hernia containing liver

R. Furtado, N.S. Lau, M. Crawford
Royal Prince Alfred Hospital - Sydney (Australia)

Objectives
Bochdalek hernias are common congenital abnormalities occurring with a 6% prevalence in the general population. This case 
demonstrates one technique for repairing a large hernia containing most of the liver. A 42 year old woman developed right-
sided shoulder pain while pregnant which continued for several years postpartum. The patient was unable to lie flat due to 
back pain. Computed tomography demonstrated a large right sided Bochdalek hernia containing the majority of the liver, 
with signs of venous outflow obstruction due to kinking of the hepatic veins.

Methods
The patient was placed in the left lateral position. A 5-port technique was utilised. Optical entry was gained in the right 
midclavicular line, and two further 12mm ports were placed in the epigastrium and the right anterior axillary line. A 5mm 
port was placed in the right flank. An additional 5mm thoracoscopic port was placed in the 10th intercostal space during the 
case. On initial laparoscopy the liver was freely mobile and communicated directly with the thoracic cavity. A fan retractor 
was used to reduce the liver into the abdominal cavity and the diaphragm was repaired primarily using a 1-nylon suture. 
The thoracic port was utilised to follow and maintain tension. The repair was reinforced with a synthetic dual-layered 
mesh (DualMesh, GORE, Delaware, USA), which was secured using strap fixation devices (Securestrap, Ethicon, Ohio, USA; 
AbsorbaTack, Medtronic, Minnesota, USA). The thoracoscope ensured tack fixation did not inadvertently injure the lung. A 
10mm closed suction drain was placed into the pleural cavity through the thoracic incision.

Results
Operative time was 110 minutes. The patient made an unremarkable recovery with immediate symptomatic improvement 
and was discharged from hospital on post operative day 4.

Conclusion
Combined laparoscopic and thoracoscopic repair of right sided diaphragmatic hernias containing liver offer a safe and 
expedient approach to managing a challenging clinical problem.

PO-032 Is cirrhosis really that bad? Encouraging outcomes from almost 20 years of 
liver resections on cirrhotic patients

A. Flaris 1, S. Raju 1, H. Khadra 1, P. Mclaren 2, J. Buell 1

1Tulane School of Medicine - New Orleans (United States of America), 2Louisiana State University Health Sciences 
Center - New Orleans (United States of America)

Objectives
Cirrhotic patients are surgically challenging patients. We performed a retrospective analysis of a large series of cirrhotic liver 
resections by a single surgeon, in order to estimate the impact of cirrhosis on post-operative outcomes.

Methods
Our cohort was grouped into cirrhotic (CG) and non-cirrhotic patients (NCG). Categorical data were compared with Fisher’
s exact test. Continuous data were compared with the t-test. Statistical significance was set at p < 0.05. Complications were 
grouped as mild (Clavien-Dindo 1-2) and severe (Clavien-Dindo 3-5).

Results
768 operations were performed between 2000 and 2018. 139 (18%), were performed on cirrhotic patients. 95 (68%), were 
performed laparoscopically. MELD score ranged from 6-18 (mean 7). The most common cause of cirrhosis was HCV (66%). 
Cancer was more common in the CG (89% vs. 49%, p<0.001). Hepatocellular carcinoma occurred more frequently in the CG (75% 
vs. 12%, p<0.001). However, long-term recurrence was lower in the CG (21% vs. 41%, p<0.001). All-cause and 90 day mortality 
were comparable (16% vs 21%, p=0.42 and 2.88% vs. 2.38%, p=0.76 respectively). ICU length of stay was longer for the CG (0-2 
days, median 1 day, interquartile range [IQR] 0-1 vs. 0-3 days, median 0, IQR: 0-1, p=0.03). Total length of stay was 0-120 
days (median 5, IQR 3-7) for the CG vs. 1-93 (median 5, IQR: 3-7) for the NCG (p=0.38). Mild (16 vs 12%, p=0.2637) and severe 
(17 vs 14%, p=0.34) complications were comparable. Readmission rate was 9% for the CG vs 7% for the NCG (p=0.27).

Conclusion
In our series, there were minimal differences in outcomes between cirrhotics and non-cirrhotics. Cirrhosis did not negatively 
impact surgical outcomes and it seems that liver resection may be carried out safely in cirrhotics with a MELD score less 
than 18.
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PO-033 First-line Surgical Intervention is an Effective Treatment of Large 
Pyogenic Liver Abscesses

R.C. Pickens 1, S. Jensen 2, J.K. Sulzer 1, D. Vrochides 1, E.H. Baker 1, J.B. Martinie 1, L.M. Ocuin 1, D.A. Iannitti 1

1Carolinas Medical Center - Charlotte (United States of America), 2University of North Carolina at Chapel Hill 
School of Medicine - Chapel Hill (United States of America)

Objectives
Management approaches for pyogenic hepatic abscesses (PLA) remain controversial. Prior literature has described algorithms 
based on abscess size and characteristics, often restricting upfront surgery to very large, complex abscesses or as rescue 
therapy. This study aims to evaluate the outcomes of surgical versus nonsurgical first-line therapy for PLA at a high-volume 
hepatopancreatobiliary center.

Methods
Retrospective analysis was performed on PLA treated between 2008 and 2018 at our institution. Patients with recent hepatic 
trauma or surgery with subsequent abscess or cholecystectomy with unroofing of adjacent abscess were excluded. Failure 
of initial treatment was evaluated for first-line antibiotics, percutaneous drainage with antibiotics, and primary surgical 
intervention. Abscesses were characterized as Type I (<3 cm), Type II (≥3 cm, unilocular), or Type III (>3 cm, multilocular). 
Failure of initial treatment was defined as repeated or escalated treatment with drainage or surgery. Outcomes were 
compared between first-line treatments for each abscess type.

Results
During the study period 300 patients were treated for PLA. Eighty-two were excluded. Large multilocular abscesses 
(Type III) had significantly lower failure with primary surgical treatment (3/32) compared to antibiotics or percutaneous 
drainage (24/80) (9.3% versus 30.0%, p=0.021) with no 30-day mortalities. Large unilocular abscesses (Type II) failed first-line 
percutaneous drainage in 25.5% (13/51) with 10 patients requiring escalation to surgery, while treatment of Type II abscesses 
with primary surgery was successful in 88.2% (15/17) with no 30-day mortalities.

Conclusion
Primary surgical intervention was highly successful in the treatment of large pyogenic liver abscesses, regardless of abscess 
complexity. While antibiotic therapy remains the mainstay of treatment for small acute liver abscesses, we propose that 
surgical intervention should be considered for patients with large abscesses as up-front definitive treatment.

PO-034 Utilization of Microwave Ablation for Hemorrhage Control of Bleeding 
Hepatic Tumors

R.C. Pickens, R.C. Kirks, J.K. Sulzer, A. Cochran, D. Vrochides, J.B. Martinie, E.H. Baker, L.M. Ocuin, D.A. Iannitti
Carolinas Medical Center - Charlotte (United States of America)

Objectives
Ruptured hepatic tumors can result in life-threatening bleeding, however urgent resection is often complicated by underlying 
liver dysfunction and oncologic considerations, and hepatic artery embolization (HAE) is frequently fails at hemostasis. 
Microwave ablation (MWA) can both treat malignancy and control hemorrhage through coagulative necrosis and vascular 
occlusion. We present the largest series of MWA for bleeding hepatic tumors and propose a hemodynamically-centered, 
oncologically-based approach.

Methods
Patients treated for bleeding hepatic tumors at a single institution from 2008-2018 were retrospectively analyzed. Unstable 
patients proceeded directly to laparotomy, however stable patients were treated with a combination of observation, HAE, 
and minimally-invasive MWA or resection. Tumor characteristics, interventions, operative details, and clinical outcomes are 
reported. A proposed step-wise treatment algorithm was also retrospectively evaluated for validation.

Results
Twenty-eight patients were treated for ruptured hepatomas (20 hepatocellular carcinomas, 7 adenomas, 1 melanoma liver 
metastasis). Six patients presented unstable requiring emergent laparotomy. Of the twenty-two stable patients, 59.1% (13/22) 
had active extravasation on imaging and underwent HAE as first-line therapy. HAE failed to stop bleeding or had recurrent 
hemorrhage in 69.2% (9/13), yet all nine achieved hemostasis after proceeding urgently to laparoscopic MWA (8/9) or 
resection (1/9).

Conclusion
Microwave ablation is an effective modality for controlling bleeding hepatic tumors in stable patients. This series reveals 
a high rate of HAE failure but excellent success in avoiding unplanned hepatectomy when followed by minimally-invasive 
MWA. A step-wise approach to bleeding hepatic tumors is proposed and MWA should be considered following HAE to 
ensure hemostasis.
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PO-035 Reduced Port Surgery for symptomatic liver cyst

H. Kashiwagi, J. Kawachi, N. Isogai, R. Shimoyama, N. Shinozaki
Shonan Kamakura General Hospital - Kamakura (Japan)

Objectives
Most liver cysts are asymptomatic and tend to have a benign clinical course. However, symptomatic or complicated liver 
cysts sometimes require surgical intervention. Needle aspiration is safe and can be the lease invasive procedure, this 
procedure is however associated with a high failure rate and rapid recurrence. Surgical approach is the crucial and provides 
definitive treatment for such cysts.

Methods
Eleven cases were nominated from Shonan Kamakura General Hospital between January 2015 and December 2018. Mean age 
and Body Mass Index (BMI) were 65.3 and 21.5, respectively. All patients have had any complaint such as upper abdominal 
pain and dyspnea. All cases were prompted the reduced port surgery (RPS) and 4 cases were performed RPS with trans-
vaginal approach (Hybrid NOTES) and 4 case was chosen in Single Port Surgery.

Results
Cyst unroofing was performed for all cases. Mean operation time and blood loss of all cases were 106.6 min. and 38.5ml, 
respectively. No surgical complication has been occurred in all cases. Mean hospital stay after surgery was 2.4 days. No 
recurrence of any symptom was shown in any cases in observation period (10-1392days).

Conclusion
Laparoscopic unroofing is the definitive treatment for the complicated or symptomatic liver cyst because of safety and 
effectiveness. Therefore laparoscopic unroofing of liver cyst can be the first choice for symptomatic or complicated liver cyst. 
Also, reduced port surgery can be nominated to achieve less invasiveness.

PO-036 Experience of Laparoscopic Liver Resection in HBPS,YSH, Myanmar

E.E. Khine, T.T. Mar
University of Medicine 1 - Yangon (Myanmar)

Objectives
In recent year, minimally invasive hepatectomy had been demonstrated to be an acceptable approach for both Benign and 
malignant hepatic neoplasms. Laparoscopic liver surgery had a history of slow start compare to other minimally invasive 
surgery due to initial concern about intraoperative complications of hemorrhage, air embolism and also due to prolong 
learning curve. Through the pioneering work of high-volume expert centers and increasing body of evidence has emerged 
in recent years confirming the possible advantages of laparoscopic liver surgery. The aim of this study is to evaluate our 
experience of Laparoscopic liver surgery on a variety of parameters during 2-year period (January 2017 to December 2018).

Methods
A retrospective single-center case series which was conducted in HBPS Department, Yangon Specialty Hospital for 2 
years period. Total 34 cases of Laparoscopic Liver resections were done from January 2017 to December 2018. Operative 
techniques were standardized. Short term outcomes such as immediate and early post-operative morbidity, operation time 
and hospital stay were evaluated.

Results
Laparoscopic liver resection rate 18.1 % in 2017 (20 out of 110) & 17.5 % (14 out of 80) in 2018. Among 34 cases of liver 
resection, 6 cases were needed to open conversion. POMR is 1 case out of 34 cases during this study period.

Conclusion
Laparoscopic liver resection had started in Myanmar only in January 2017 and there are many advantages of minimally 
invasive surgery such as less intraoperative blood loss, less postoperative complications, decreased need for analgesics, faster 
functional recovery, short post-operative stay and cosmetic benefit. This study is first single center case report series for 
laparoscopic liver resection in Myanmar and these results have increased the interest in Laparoscopic Liver surgery in our 
country.
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PO-037 R0 Resection of Colorectal Liver Metastases: A Case Report

O. Chang, S.C. Teh, J. Casupang
National Kidney and Transplant Institute - Quezon City (Philippines)

Objectives
The present report describes the clinical outcome of a patient who underwent simultaneous surgical resection of the colon 
and liver masses and interval thoracotomy a month later with a primary goal of R0 resection.

Results
On surgical histopathology, all resection margins were negative for residual tumor after Laparoscopic Liver Segmentectomy 
(VIII), Partial Segmentectomy (II and III) and Sigmoidectomy and interval Open Thoracotomy, Right Upper Lung Lobectomy 
and Metastasectomy.

Conclusion
Over the years, the clinical outcome of patients with metastatic colorectal cancer has improved greatly due to a more 
strategic approach, from the delivery of systemic therapy to surgical resection through a multidisciplinary team approach.

PO-038 Single-port laparoscopic liver resection: initial experience in Rajavithi 
Hospital, Thailand

A. Thepbunchonchai, S.A. Treepongkaruna
Division of general surgery, Department of surgery Rajavithi hospital - Bangkok (Thailand)

Objectives
The aim of the present study is to assess the outcome of our initial experience with single-port laparoscopic liver resection.

Methods
A retrospective review of all patients underwent single-port laparoscopic liver resection in Rajavithi Hospital, Thailand. From 
June 2014 to September 2018, 20 single-port laparoscopic liver resections were performed in 19 patients. Of these procedures, 
14 procedures were laparoscopic lateral sectionectomies, 3 procedures were laparoscopic left hepatectomies, 2 procedures 
were laparoscopic nonanatomical resections, and the last one was laparoscopic segmentectomy. The diagnoses include 11 
hepatocellular carcinomas, 3 intrahepatic cholangiocarcinomas, 5 benign liver diseases, and a metachronous liver metastasis 
of colon cancer. One patient with hepatocellular carcinoma underwent laparoscopic segment 4b segmentectomy, after that 
she had recurrence of the disease at segment 3 and we repeated performing single-port approach for laparoscopic lateral 
sectionectomy.

Results
Median operative time and estimated blood loss were 180 minutes (60-240 minutes) and 225 millilitres (30-1,950 millilitres), 
respectively. Median size of the tumor was 4 centimetres (2-14 centimetres). Three cases of laparoscopic lateral 
sectionectomies were converted to hand-assisted surgeries. Of these hand-assisted procedures, two cases were converted 
due to uncontrolled bleeding from left hepatic vein and the other one converted due to limited access because of large size 
of the tumor. One laparoscopic left hepatectomy was added one port for retraction. The postoperative course of the patients 
was uneventful, and they were discharged 4 days after operation (2-7 days). All of specimens were reported negative surgical 
margins (2-50 millimetres).

Conclusion
Single-port laparoscopic liver surgery is a safe and feasible approach in well-selected cases especially for left lobe liver 
surgical procedures.
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PO-039 Comparison of hepatic parenchymal transection between clamp-crushing 
technique (crushing method) and cavitron ultrasonic surgical aspirator 
(CUSA)

A. Oshita, H. Nakahara, T. Itamoto
Department of Surgery, Hiroshima Prefectural Hospital - Hiroshima (Japan)

Objectives
We compared the hepatic parenchymal transection between clamp-crushing technique (crushing method) and cavitron 
ultrasonic surgical aspirator (CUSA) in laparoscopic liver resection.

Methods
In our institute, hepatic parenchymal transection is all performed under the portal triad occlusion from May 2015. In crushing 
method, we use bipolar forceps fitted with a silicone tube dripping saline to the tip as the bipolar irrigation system. Whereas, 
we use CUSA in order that hepatic parenchyma is just destroyed and aspirated. Bipolar forceps fitted with a saline drip are 
used for hemostasis. The branch of the Glissonean seath and the hepatic vein is clipped with metal clips and/or Hem-O-locks 
and devided with laparoscopic coagulation shears. Due to the limitation of the accessing port, the energy devices are handled 
with both right and left hands. To compare the perioperative outcomes, six cases with a single tumor located in segment 
4/5/6 undergoing laparoscopic partial liver resection were enrolled.

Results
There were no significant differences in the transection speed, bleeding, and postoperative complications between crushing 
method and CUSA while there is an oral case-report of postoperative biliary leakage in using Crushing method around the 
Glissonean sheath. CUSA has the advantage in the exposure and the isolation of vessels while the operative view is often 
disturbed by the mist of saline.

Conclusion
We should select the appropriate method of the parenchymal transection in consideration of the merit and the demerit.

PO-040 How I do it: Laparoscopic Anatomical Liver Resection for Hepatocellular 
Carcinoma located in Segment 8 (with video)

H. Le Trung, T. Le Van, Q. Vu Van, L. Ho Van, L. Le Van, L. Dao Tan
108 Military Central Hospital - Hanoi (Viet nam)

Objectives
Anatomical resection of segment 8 is one of the most difficult and complicated liver resection to perform, because of its 
location, relationship to the main intrahepatic vessels and the absence of any anatomical landmarks on the liver surface, 
particularly in the cirrhotic liver. This video shows operative techniques for laparoscopic anatomical resection of segment 8.

Methods
This operation was used in a 63-year-old man with a history of hepatitis B and C coinfection. Computed tomography showed 
a 5.0 cm lesion located on segment VIII. The patient had undergone 01 abdominal interventions during the last 20 years due 
to a appendicitis. Laparoscopic S8 monosegmentectomy was performed with 6 ports method (umbilicus and epigastrium: 10 
mm, 5 mm and 5 mm, Rt. mid-abdomen and Lt. upper abdomen: 12 and 5 mm), right upper abdomen on the anterior axillary 
line: 5 mm. Patient is placed in French position with a semi - left lateral decubitus.

Results
An operative time was 230 minutes and estimated blood loss was 100 ml. No intensive care unit was needed. Hospital 
discharge was on the 7th post-operative day without another complications. Pathology confirmed a moderately differentiated 
hepatocellular carcinoma.

Conclusion
Laparoscopic Anatomical resection of segment 8 is feasible.
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PO-041 Pure laparoscopic left hepatectomy using Arantius' ligament approach 
combined Glissonean pedicle approach (with video)

Q. Vu Van, T. Le Van, H. Le Trung, L. Ho Van, L. Le Van, L. Dao Tan
108 Military Central Hospital - Hanoi (Viet nam)

Objectives
We describe a novel extra-glissonian approach combined Arantius' ligament approach for totally laparoscopic left 
hepatectomy. The extra-glissonian approach and Arantius' ligament approach have proven useful in open surgery for left 
hepatectomy. And these approachs could be even more useful in the laparoscopic context.

Methods
The study included 5 patients who underwent totally laparoscopic left hepatectomy between July 2016 and September 2017. 
Arantius’ ligament was then identified, encircled and divided. Retracting the caudal stump of the ligament revealed a space 
between the left Glissonean pedicle and the liver parenchyma. The left Glissonean pedicle was encircled extrahepatically with 
a cotton tape and transected with an endostapler. The parenchymal dissection then proceeded to the left hepatic vein, which 
was finally divided. The specimen was placed in a plastic endobag, and extracted through a suprapubic incision.

Results
No postoperative mortality was encountered and no Glissonean injuries, including bleeding or biliary leakage, occurred. The 
mean length of surgery was 290±113 min, and the mean blood loss was 350±187 ml. The mean duration of hospital stay 
was 11.7±3.5 days. Pathology showed free surgical margins.

Conclusion
The Arantius' ligament approach combined Glissonean pedicle approach appears to be feasible and safe for successfully 
performing totally laparoscopic left hepatectomy.

PO-042 Retroperitoneal approach laparoscopic hepatectomy for posterior-superior 
liver tumor--A newly developed liver resection method

C.Y. Lu 1, K.H. Ong 2, D.P. Sung 2

1Department of Surgery, division of general surgery, Chi Mei Hospital - Tainan City (Taiwan), 2Department of 
Surgery, division of transplant medicine, liver transplant, Chi Mei Hospital - Tainan City (Taiwan)

Objectives
Laparoscopic liver resection for right posterior-superior section is difficult due to its poor visualization of surgical field. In an 
accidental chance, we discovered that via retroperitoneal approach, tumors in this location could be accessed easily. In this 
series, we present the perioperative outcome of posterior segments liver resection by retroperitoneal, transperitoneal and 
open approach in our institute.

Methods
From January 2015 to March 2018, clinical characteristics and perioperative outcomes of laparoscopic and open hepatectomy 
for right posterior section lesions were reviewed. During this period, we finished 45 cases of laparoscopic hepatectomy and 
26 open surgeries for tumors in posterior segments of liver. Among the laparoscopic group, 39 cases were performed by 
retroperitoneal approach.

Results
No significant differences were found about preoperative condition in terms of gender, age, ASA-PS(American Society 
of Anaesthesiologists physical status classification), tumor size, and ICG R15 between laparoscopic and open groups. The 
laparoscopic group showed shorter postoperative hospital stay(8.8±3.2 vs 12.9±7.8; P=0.02). There are no significant 
differences in operative time, blood loss, R0 resection rate, and severe complication rate between two groups.

Conclusion
Under appropriate evaluation, laparoscopic liver resection for posterior segment is effective and safe. Retroperitoneal 
approach provides better visualization and orientation to perform parenchymal resection in this situation.



169

PO-043 Parenchymal-sparing liver resections in metastatic colorectal cancer

O.O. Kvasivka, V.I. Kopetskiy, K.V. Kopchak
dr - Kyiv (Ukraine)

Objectives
Modern chemotherapy regiments and biological agents with various surgical strategies increase number of patients with 
resectablecolorectal liver metastasis (CRLM). Difficult group to cure is patients with bilobarmetastasis. There are two 
different surgical strategies treat these patients: parenchymal-sparing liver resection (PSLR), hemihepatectomyin different 
modifications(PVE, ALPPS, two stage). Because of high probability of early intrahepatic recurrence and necessity to perform 
further resections such division of surgical strategies is practical.

Methods
Between 2008 - 2017 from a total cohort of 237 patients resected for CRLM, 71 were with bilobarliver metastasis. In 51 (71.8%) 
of them the resection was carried out in one stage for all nodules, in the other 20 (28.2%) cases hemihepatectomyin different 
modifications was performed.

Results
R0 resection in PSLR group were 38 (74.5%), R1 - 13 (25.5%), in hemihepatectomygroup: R0 -13 (65 %), R1 - 7 (35%) 
respectively. Overall complication rate in PSLR group was 15 (29.4%), in hemihepatectomygroup - 7 (35%), among them post 
resection liver failure (PRLF) in PSLR group - 2 (2,8%), in hemihepatectomygroup - 3 (14.2%). There were 3 (5.8%) cases 
of biliary fistula in PSLR group and 3 (14.2%) in hemihepatectomy. In-hospital mortality was 1 (1.9%) in PSLR, 2 (10%) in 
hemihepatectomygroup.

Conclusion
Although of more technical complicities, larger total wound area in case of PSLR that can probably lead to increase of biliary 
fistula, the more segmental brunches preserved the more variety of decisions surgeon can make in recurrence settings. 
Parenchymal sparing liver resections in case of bilobarliver metastasis should be the main choice of radical surgical strategy 
and allow to increase the chance of repeat resection in case of liver recurrence.

PO-044 Case Report: Synchronous Laparoscopic Liver Metastectomy and 
Oncoplastic Breast Surgery with Pedicled Omental Flap

Y.L. Wang 1, G. Xu 1, V. Shelat 2, M.Y. Tan 1

1Khoo Teck Puat Hospital - Singapore (Singapore), 2Tan Tock Seng Hospital - Singapore (Singapore)

Objectives
Resection of liver metastasis for breast cancer has shown survival benefit in some studies, or at least demonstrated significant 
disease-free intervals. Synchronous resection of the breast tumour with isolated liver metastasis has not been described.

Methods
The patient first underwent a wide local excision of the breast tumour with a sentinel lymph node biopsy followed by 
an axillary clearance. Laparoscopic wedge resection was then performed of the liver metastasis. This was followed by 
mobilisation of a pedicled omental flap which was tunnelled and used for breast reconstruction.

Results
The patient recovered from the operation uneventfully and was discharged on post-operative day 4. The reconstructed 
breast achieved satisfactory cosmetic outcome. The margins of the liver resection were adequate.

Conclusion
The above technique is a novel and viable method which allows selected patients to undergo concurrent primary breast 
surgery with minimally invasive liver metastatectomy and breast reconstruction.
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PO-045 Short-term outcomes of clamp crush method with HARMONIC HD 1000i 
for laparoscopic liver resection for hepatocellular carcinoma

M. Awazu, M. Kido, H. Gon, D. Tsugawa, S. Komatsu, H. Mukubou, K. Kuramitsu, S. Terai, M. Tanaka, 
K. Ueno, H. Toyama, T. Fukumoto
Division of Hepato-Biliary-Pancreatic Surgery, Department of Surgery, Kobe University Graduate School of 
Medicine - Hyogo (Japan)

Objectives
Cavitron Ultrasonic Surgical Aspirator (CUSA) and clamp crush method are the representative methods for liver parenchyma 
transeaction. We previously used CUSA for liver parenchyma transaction from January 2011, when we start start the of 
laparoscopic liver resection inat our institution. Thin vessels left after desected liver parenchyma by CUSA were cut with 
energy devices or cuscissors after clipping. However, exchanging devices when parenchyma transection or cutting vessels 
frequently bother us. So, we newly introduced the clamp crush method with HARMONIC HD 1000i, this method made us to 
divide liver parenchyma and cutting thin vessel without exchanging devices. We would compared the perioperative short-term 
outcomes and safety of the clamp crush method compared with CUSA in laparoscopic liver resection.

Methods
One hundred and eight patients with hepatocellular carcinoma (HCC) who underwent pure laparoscopic liver resection (LLR) 
between January 2017and December 2018 at our hospital were the subjects of the study. We retrospectively reviewed the 
medical records 72 patients of those who underwent partial hepatectomy, sub segmentectomy, and lateral segmentectomy. We 
compared the short-term outcomes of LLR with CUSA (group C, n = 37) and clamp crush method by HARMONIC HD 1000i 
(Group H, n = 25).

Results
The mean operation time (374.5 ± 20.4 minutes vs. 295.4 ± 24.8) in group H was significantly shorter than group C (p = 0.0169). 
Proportion of post-hepatectomy liver failure B or C was significantly higher in high frequency in group C (13.5% vs. 0%, p = 
0.0101). And proportion of postoperative complication (Clavian-Dindo III or IV) was also significantly higher in high frequency in 
group C (16.2% vs. 0%, p = 0.0195).

Conclusion
Clamp crush method can could newly be introduced safely in LLR safety in terms of operation time and postoperative 
complication.

PO-046 New forceps for Glissonean pedicle approach in laparoscopic hepatectomy

S. Ariizumi, Y. Kotera, S. Yamashita, A. Omori, S. Nemoto, K. Satoshi, H. Egawa, M. Yamamoto
Tokyo Women' s Medical Univ - Tokyo (Japan)

Objectives
For anatomical hepatectomy, safe technique for taping of Glissonean pedicle and hepatic vein is required. However, to tape 
of Glissonean pedicle and hepatic vein in laparoscopic hepatectomy is sometimes difficult. We will present a new forceps for 
Glissonean pedicle approach in laparoscopic hepatectomy.

Methods
A special forceps “Tsururin slider forceps” (Tsururinder) is introduced for laparoscopic hepatectomy in 2017. We performed 
laparoscopic left lateral sectionectomy using Tsururinder in 5 patients, and tried to tape Glissonean pedicles in the lateral 
section.

Results
All patients underwent laparoscopic lateral sectionectomy with Glissonean pedicle transection method. G3 and G2 pedicles 
were taped safely by Tsururinder. Taping of the hepatoduodenal ligament for Pringle maneuver was also done safely in all 
patients.

Conclusion
Tsururinder is useful for Glissonean pedicle approach in laparoscopic hepatectomy.
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PO-047 A new method for laparoscopic hepatectomy: Marionette method can 
develop a stable surgical field easily

K. Omi, Y. Matsuo, M. Morimoto, K. Tsuboi, G. Ueda, Y. Hayashi, H. Imafuji, K. Saito, R. Ogawa, 
H. Takahashi, S. Takiguchi
Department of Gastroenterological Surgery, Nagoya City University Graduate School of Medical Sciences - Nagoya (Japan)

Objectives
It is important to make a stable surgical field in hepatectomy to perform proper hepatic dissection, vascular exposure and 
hemostasis in hepatectomy. In laparotomy, it is relatively easy to manually expose a liver separation cross section while it 
is difficult in laparoscopic surgery due to restricted forceps movement. In particular, handling head dorsal lesions such as S7 
and S8 is difficult because ribs and diaphragm limit the visual field and forceps movement. We aimed to devise a new method 
which develops a stable field in laparoscopic hepatectomy.

Methods
We devised and performed a new method to 28 cases of laparoscopic hepatectomy performed in our department during 2017.
The method is as follows. (1) Pass 3-0 monofilament threads vicinity of the transected part of dissected liver or remnant liver 
to use it as gripping threads. (2) Pull the gripping threads to the direction that adds the counter traction to a lesion part, lift 
them out of the body and fix with the forceps. (3) Use a hernia stapler as a fulcrum to change the pulling direction When 
it requires to pull such a direction as head dorsal side which is difficult to lift out of the body. (4) Adjust the length of the 
gripping threads concurrently with the progression of liver resection to enable to get an appropriate surgical field.

Results
We named this method Marionette method since the liver separation cross section can be freely developed like a puppet by 
manipulating the gripping threads from external body. The advantages of this method are as follows. (1) Gripping threads 
provide more stable field than laparoscopic forceps. (2) Appropriate surgical field can be developed in any direction by setting 
the fulcrum freely. (3) Appropriate surgical field can be developed anytime by adjusting the length of the gripping threads 
according to the progress of the operation.

Conclusion
The Marionette method develops a stable surgical field of view in all directions easily and lets us perform more sophisticated 
surgery.

PO-048 Alternative laparoscopic intracorporeal Pringle maneuver by Huang’s loop

J.W. Huang 1, P.H. Wu 1, L.A. Chen 2, W.L. Su 3, S.N. Wang 1, K.K. Kuo 1, K.T. Lee 1

1Division of General and Digestive Surgery, Department of Surgery, Kaohsiung Medical University Hospital - 
Kaohsiung (Taiwan), 2Department of Surgery, Ministry of Health and Welfare Pingtung Hospital - Pingtung (Taiwan), 
3Department of Surgery, Kaohsiung Municipal Ta-Tung Hospital - Kaohsiung (Taiwan)

Objectives
This article aims to describe an intracorporeal tourniquet method for laparoscopic Pringle maneuver.

Methods
The intracorporeal tourniquet method was prepared according to the following steps: one shortened Foley tube with side-
hole on the tip was put into the abdomen. We pulled out the tail through the side-hole to make a loop to encircle porta 
hepatis for inflow control. It is easy to keep the tension by a metallic clip and when released, the clip can be removed and the 
loop loosened. Therefore, Pringle maneuver could be performed inside the abdomen without special instrument.

Results
From August to October 2016, we performed this method on 13 patients. The techniques included 3 laparoscopic right hemi-
hepatectomy, 2 laparoscopic right posterior sectionectomy, 1 laparoscopic left lateral hepatectomy, 1 robotic left lateral 
hepatectomy, 1 laparoscopic left hemi-hepatectomy, 2 laparoscopic partial hepatecotmy, 1 laparoscopic S7 segmentectomy, 1 
laparoscopic S8 segmentectomy and 1 laparoscopic S4+S6 sectionectomy. In every patient undergoing laparoscopic Pringle 
maneuver, no unsuccessful attempts were made. The median time to perform this procedure was less than 5 mins. The 
ischemic duration were 20.1 mins per time. No injury of porta hepatis was noted when performing laparoscopic Pringle 
maneuver by Huang’s loop.

Conclusion
The intracorporeal Pringle maneuver with Huang’s loop could be routinely used during laparoscopic liver resection even for a 
laparoscopic beginner because it is so easily learnt, safe and effective.
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PO-049 Totally laparoscopic left hepatectomy with exposing of middle hepatic vein 
by clamp-crush

D. Fedorov, O. Ostapyshen, O. Kotenko
Department of liver surgery and transplantation, National Institute of Surgery and Transplantology - Kyiv (Ukraine)

Objectives
Laparoscopic left hepatectomy is well-described procedure. It repeats all stages of open procedure, including liver transection. 
It is recommended to use CUSA for division of liver parenchyma, but in case of its inaccessibility liver clamp-crush is an 
option.

Methods
Eight patients with liver lesions located Sg 2-4 were planned for surgery due to adenoma (3), hydatid cyst (2), angiolipoma (1), 
hemangioendothelioma (1) and giant symptomatic hemangioma (1). All patient had no clinical abnormalities prior to operation. 
Lesion size varied from 60 mm to 110 mm. There were no vascular invasion in all cases, but one of hydatid cysts was close 
attached to middle hepatic vein (MHV). Standard technique for anatomic laparoscopic left hepatectomy with individual 
ligation of portal structures was used with one exception - parenchyma was transected using clamp-crush by “marylend” 
dissector. Transection line was carried along Cantlie line exposing left border of MHV. All venous inflows, including left 
hepatic vein was clipped and divided using plastic and metal clips.

Results
Average operation time was 348 min, mean blood loss was 381 ml, mean Pringle maneuver time was 75 min. Postoperative 
course was uneventful for all 8 patients. There were no major complications. One patient had intraabdominal liquor collection 
which required no treatment. All patient were discharged in good condition at postoperative day 7 according to hospital 
policy.

Conclusion
Crush-clamp transection method allows to perform totally laparoscopic left hepatectomy with acceptable results comparable 
to using CUSA transection except longer operative time.

PO-050 Surgical tips in laparoscopic liver surgery in KMUH

P.H. Wu, J.W. Huang
Department of Surgery, kaohsiung medical university chung-ho memorial hospital (kmuh) - Kaohsiung (Taiwan)

Objectives
Laparoscopic liver resection has become the popular method for liver surgery, not only easy parital hepatectomy, but 
advanced anatomic resection from left lateral hepatectomy to central trisegemental hepatectomy. However, the main 
concerns are the intraoperative hemorrhage and a lack of enough operative field when laparoscopic liver surgeries are 
performed, especially for unexperienced surgeons. However, the main concerns are the intraoperative hemorrhage and a lack 
of enough operative field when laparoscopic liver surgeries are performed, especially for unexperienced surgeons. We shared 
our tips of bleeding control and resection techniques.

Methods
Till now, we have done 67 laparoscopic hepatectomy surgeries, including 33 major resections, 11 left lateral hepatectomies, 20 
partial hepatectomies and 4 conversion surgeries. In the major group, it included 12 right hemi-hepatectomies, 11 left hemi-
hepatectomies, 2 right anterior sectionectomies, 6 right posterior sectionectomies, 1 extended left hemi-hepatectomy and 1 
central trisegemental hepatectomy. We routinely prepared intracorporeal Pringle maneuver by Huang’s loop for bleeding 
control.

Results
We did almost all cases under 3 ports by method metioned above. Since intracorporeal Pringle maneuver by Huang’s loop 
was invented, no case needed conversion to laparotomy due to uncontrolled bleeding. Operative field was created enough 
under the traction system. In the major resection group, mean operation time was 363.03 ± 98.49 minutes and post operative 
length of stay was 10.18 ± 8.71 days.

Conclusion
There are lots of preparations in laparoscopic liver resection before parenchymal transection. For beginners, don’t be too 
rash when doing liver partition. Enough pre-operative skills always make the surgery more comfortable and safe. When 
encountering bleeding, never forget Pringle maneuver and gentle coagulation helping you to stop bleeding. In the end, the 
technique of suture can hardly be overemphasized.
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PO-051 Parechymal Dissection Techniques in Minimally Invasive Hepatobiliary Surgery

J. Arend, T. Reinstaller, S. Wolff, R. Croner
Department of Surgery, Medical Faculty University Hospital Magdeburg - Magdeburg (Germany)

Objectives
Hepatobiliary surgery is performed minimally invasive more commonly. In experienced hands, advantages are a minimal access trauma, shorter 
hospital stay and equal oncological outcome - even in cirrhotic patients. Although there are multiple dissection devices readily available, a 
common recommendation on the dissection technique is non-existing. The choice of instruments depends on the quality of the liver parenchyma 
(steatosis, fibrosis, cirrhosis), the extend of the resection (peripheral vs. deep parenchymal) as well as availability and surgical expertise.

Methods
The following gives a summary of currently available minimally invasive dissection devices, their pros and cons and reports on our surgical 
expertise.

Results
 Ultracision® Thunderbeat® CUSA® WaterJet

Function hepatocytic vaporization, 
thermal coagulation 

hepatocytic vaporization, 
bipolar coagulation 

hepatocytic vaporization, 
aspiration of detritus 

pressure disintegration 
of hepatocytic complexes, 
aspiration of detritus

Parenchymal dissection unselective unselective selective selective
Extend of resection peripheral peripheral deep parenchymal deep parenchymal
Vessel separation - - ++ ++
Vessel sealing + (<= 5mm) ++ (<= 7mm) - -
Risk of major bleeding increased increased minimal minimal
Suitable in cirrhosis ++ ++ +/- +/-
Smoke gas emission no yes no no
Tumor cell dislocation no no possible possible

Conclusion
For peripheral resections and cirrhotic livers we prefer nonselective devices like Ultracisionand Thunderbeat. For major or deep parenchymal 
resections, the conservation of blood and biliary vessels is necessary, therefore we prefer selective devices like CUSA and WaterJet. For safe 
minimally invasive hepatobiliary surgery, profound knowledge of benefits and disadvantages of each dissection device as well as personal 
preferences and expertise of the surgeon are essential.

PO-052 Two cases of ruptured hepatocellular carcinoma controlled after transcatheter 
arterial embolization and treated using laparoscopic hepatectomy

T. Kawasaki, K. Fukuzawa, K. Sanefuji, K. Iwaki
Department of Surgery, Oita Red Cross Hospital - Oita (Japan)

Objectives
Background: Because spontaneous rupture of tumor is a life-threatening complication associated with hepatocellular 
carcinoma (HCC), staged hepatectomy for HCC controlled after transcatheter arterial embolization (TAE) may provide 
better prognosis. Globally, laparoscopic liver resection (LLR) has been widely accepted and has been expanded from minor to 
anatomical major resection.

Methods
In this study, we report two cases of ruptured HCC controlled after TAE and treated using LLR.

Results
Case 1: A 72-year-old male was transferred to our institution with nausea and dizziness. Ruptured HCC was noted in 
segment III along with intra-abdominal hemorrhage, and emergency TAE was performed. A reduction in intra-abdominal 
hemorrhage was confirmed at the 1-month follow up. Elective laparoscopic S3 subsegmentectomy of the liver was 
performed for the remaining HCC. The operative time was 176 min, and the intraoperative blood loss was 250 g The patient’
s postoperative course was uneventful. Case 2: A 66-year-old man was transferred to our institute with abdominal pain and 
reduced consciousness. Ruptured HCC was noted in segment IV along with intra-abdominal hemorrhage, and emergency 
TAE was performed. Elective laparoscopic left hepatectomy was performed 110 days after TAE. The operative time was 
194 min, and the intraoperative blood loss was 100 g. The patient’s postoperative course was uneventful. In both the cases, 
dense adhesion was noted in the upper right peritoneal cavity, and the greater omentum was found to envelope the remnant 
hemorrhage on the underside of the liver. After the adhesiolusis, we performed the glissonian approach of the hilum and liver 
resection.

Conclusion
Following TAE, LLR may be suitable for staged hepatectomy for treating ruptured HCC.
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PO-053 Pringle maneuver application in laparoscopic hepatectomy for patients with 
history of upper abdominal surgery

Y. Kumamoto, T. Kaizu, H. Tajima, N. Nishizawa
kitasato University - Sagamihara (Japan)

Objectives
Upper abdominal surgery sometimes induced adhesion around hepatoduodenal ligament, which disable to perform Pringle 
maneuver. Pringle maneuver is very important for controlling the blood loss during laparoscopic liver transection, however 
little information was reported how availability of Pringle maneuver exists in laparoscopic hepatectomy for patients with 
history of upper abdominal surgery.

Methods
In total, 37 patients had history of upper abdominal surgery in 270 patients who underwent laparoscopic hepatectomy in 
Kitasato University between April in 2013 to March in 2018. We retrospectively analyzed the relationship with successful 
rate of Pringle maneuver and status of previous operations (open or laparoscopic, with cholecystectomy or without).

Results
The previous operations were gastrectomy(n=13), pancreatectomy(n=2), hepatectomy(n=21) and traffic accident(n=1). 21 cases 
were successfully performed Pringle maneuver, 16 cases were not performed Pringle maneuver【impossible due to adhesion 
(n=13), no need (n=3)】. We retrospectively analyzed the relationship with successful rate of Pringle maneuver and status of 
previous operations (open or laparoscopic, with cholecystectomy or without). 
 Open +cholecystectomy (n=12) Open or cholecystectomy (n=18) Laparoscopic without cholecystectomy (n=7)
Pringle+ 2 13 6
Pringle- 8 4 1
No need 2 1 0
Pringle success rate was 20% (open+cholecystectomy), 76% (open or cholecystectomy), 86% (laparoscopic without 
cholecystectomy). Open operation and cholecystectomy as previous operations were strong negative impact for Pringle 
success rate. Especially, no patient with open gastrectomy and cholecystectomy was performed Pringle maneuver.

Conclusion
Success rate of Pringle maneuver in laparoscopic hepatectomy was very low in patients with open upper abdominal surgery 
with cholecystectomy as previous operation.

PO-054 Safety of laparoscopic hepatectomy in patients with a history of 
laparoscopic hepatectomy or upper abdominal surgery

K. Tomita, M. Nakagawa, I. Koganezawa, K. Yokozuka, K. Hikita, T. Kobayashi, T. Sano, R. Tsutsui, 
N. Chiba, S. Kawachi
Department of Digestive and Transplantation Surgery, Tokyo Medical University Hachioji Medical Center - Tokyo (Japan)

Objectives
The wide adoption of laparoscopic hepatectomy has resulted in an increased frequency of re-surgeries in patients with a 
prior history of liver and other upper abdominal surgery. In this study, we have investigated the treatment outcome and 
safety of laparoscopic hepatectomy in these patients.

Methods
The present study included 122 cases of laparoscopic hepatectomy performed in our department since 2007. These cases 
were divided into two groups, namely, Group A: patients with no history of any liver or other upper abdominal surgery (n = 
95), and Group B: patients with a history of such surgery (n = 27). Of the 27 patients in Group B, 10 had previously undergone 
liver surgeries and 17 had undergone other types of upper abdominal surgeries sparing the liver.

Results
The most common type of surgery that the patients underwent prior to the study was right hemicolectomy (8 patients). 
Many patients in Group B with a history of prior liver or other upper abdominal surgeries had undergone partial resections. 
There was no significant difference in the frequency of conversion from laparoscopy to laparotomy between the patients with 
or without a history of prior upper abdominal surgery sparing the liver; however, there was a significant difference in the 
frequency of conversion to laparotomy between the patients with (20%) or without (2.1%) a history of prior liver surgery (p= 
0.044), which may be due to the difference of adhesions. There were no significant differences in the operation time, volume of 
blood loss, frequency of complications beyond Clavien-Dindo IIIa, and duration of the postoperative hospital stay among these 
patients.

Conclusion
The rate of conversion from laparoscopy to laparotomy due to adhesion was higher in the patients undergoing hepatectomy 
re-surgery than in those undergoing hepatectomy for the first time. We still believe that it is safe to perform laparoscopic 
hepatectomy in patients with a prior history of liver or upper abdominal surgery.
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PO-055 Factors Predicting the Difficulty of Laparoscopic Repeated Liver Resection

M. Kinoshita, A. Kanazawa, S. Kodai, S. Shimizu, A. Murata, K. Nishio, G. Hamano
Department of Hepato-Biliary-Pancreatic Surgery, Osaka City General Hospital - Osaka (Japan)

Objectives
This study investigated the factors predicting laparoscopic repeated liver resection (LRLR) difficulty, including those in a 
previously described difficulty scoring system (DSS).

Methods
This retrospective study included 60 patients who underwent LRLR. The following potential predictive factors for LRLR 
difficulty were considered: the approach of the previous liver resection (laparoscopic or open), the number of previous liver 
resections, whether the tumor was near the resected surface of the previous liver resection, and any non-surgical treatments 
before the present surgery. Additionally, the DSS score was classified as low or intermediate/high. Associations between 
these factors and perioperative outcomes were evaluated.

Results
Prolonged operative time was observed in significantly higher in patients with a previous open approach liver resection or 
intermediate/high difficulty scores than other patients, and a severe adhesion was significantly higher in patients with a 
previous open approach liver resection or whose tumor was near the resected surface of previous liver resection. Multiple 
logistic analyses demonstrated that previous liver resection with an open approach, two or more previous liver resections, 
and an intermediate/high difficulty score were independent risk factors for prolonged operative time, and previous liver 
resection with open approach and a tumor near the resected surface of previous surgery were independent risk factors for 
severe adhesion.

Conclusion
Besides the DSS score, previous liver resection with open approach, two or more previous liver resections, and a tumor near 
the resected surface of the previous liver resection are predictors of difficult LRLR.

PO-056 Radical Excision for huge hepatic cystic neoplasm by totally laparoscopic 
liver resection: A case report

B.H. Jung, J.I. Park
Department of Surgery, Inje University Haeundae Paik Hospital, Inje University College of Medicine - Busan 
(Republic of Korea)

Objectives
Laparoscopic liver resection (LLR) has become increasingly popular and reliable in the field of hepatobiliary surgery. However, 
the procedure has demand the technique and experience of the surgeon on both laparoscopic and open liver surgery. Because 
of the lack of space and difficulty for handling of liver, LLR is hard to apply for huge hepatic mass. I introduce the case of 
LLR for huge hepatic cystic neoplasm in this case.

Methods
A 25-year-old male who had developed right upper abdominal pain with 2 weeks had revealed 15*8 cm sized huge and 
multiple cystic neoplasms with multiple internal septation focal enhancing portion located in segment 4, 5 and 6 by imaging 
studies. His body mass index (BMI) revealed 37.4 kg/m2, but he has no comorbidity except obesity and no abnormality on 
laboratory findings.

Results
He underwent totally laparoscopic S4b/S5/S6 trisegmentectomy with cholecystectomy. Operation time was 445 minutes 
and intraoperative estimated blood loss was 970mL. The retrieved specimen through suprapubic incision was measured 
by 18.0*17.0*9.5cm and 880 gm. Final pathology revealed pleomorphic sarcoma, most-likely leiomyosarcoma which was 
16.0*11.0*9.0 cm with FNCLCC (French federation of comprehensive cancer centers) grade 3 and no involvement for resection 
margin. He discharged at postoperative 9th day without problem and will soon begin adjuvant chemotherapy.

Conclusion
Primary hepatic leiomyosarcoma is very rare soft-tissue tumor. Even though rarely been reported in this tumor, hepatic 
resection is associated with encouraging rates of overall and disease-free survival. When huge hepatic cystic neoplasm is 
hard to distinguish between benign and malignancy before operation, LLR can be a choice for diagnosis and treatment like 
this case.
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PO-057 Eligibility Criteria for Simultaneous Laparoscopic Resection of Synchronous 
Liver Metastasis and Primary Colorectal Cancer

Y. Kimura 1, Y. Tokumitsu 1, Y. Shindo 1, H. Matsui 1, S. Matsukuma 1, M. Nakajima 1, S. Kanekiyo 1, 
S. Tomochika 1, S. Yoshida 1, M. Iida 1, N. Suzuki 1, S. Takeda 1, S. Yoshino 2, S. Hazama 3, T. Ueno 4, H. Nagano 1

1Department of Gastroenterological, Breast and Endocrine Surgery, Yamaguchi University Graduate School of Medicine 
- Ube, Yamaguchi (Japan), 2Cancer Center, Yamaguchi University Hospital - Ube, Yamaguchi (Japan), 3Department of 
Translational Research and Developmental Therapeutics against Cancer, Yamaguchi University School of Medicine - 
Ube, Yamaguchi (Japan), 4Department of Digestive Surgery, Kawasaki Medical School - Kurashiki, Okayama (Japan)

Objectives
The aim of this study is to establish optimal criteria for simultaneous laparoscopic resection of synchronous liver metastasis and primary 
colorectal cancer.

Methods
We reviewed 95 patients who had undergone pure laparoscopic partial liver resection in our institution from 2009 to 2018 in order to 
determine the eligibility criteria. Subsequently, we assessed short-term outcomes for simultaneous laparoscopic resection of both liver 
metastasis and primary site in 6 colorectal cancer patients retrospectively.

Results
In the current study, surgical difficulty was assessed by the difficulty scoring system. Surgical time was significantly shorter in the cases 
with difficulty score (DS) of ≦3 than those with DS of ≧4, however, there were no differences in blood loss, major complication (Clavien-
Dindo ≧III) and postoperative hospital stay between the two groups. Focusing on the number of tumors ,which is not incorporated into 
the DS, the patients with 2 or less tumors had shorter surgical time, less major complication and tended to have less blood loss than 
those with ≧3. From these result, we developed the criteria by reference to component of DS (i.e. tumor size, tumor location, extent of 
liver resection and liver function ) and number of tumors, and proposed the criteria of simultaneous laparoscopic resection; tumor size 
≦3cm, the number of tumors ≦2, tumor location of S2-6, resectable by partial resection, and normal liver function. Furthermore, we 
examined 6 cases who had undergone simultaneous laparoscopic resection, then 3 cases matched that criteria. The median surgical time 
was 387 minutes (228-414 min) with a total blood loss of 20ml (10-60ml), postoperative hospital stay of 10days (9-11 days) and there were 
no major complications in the matched cases.

Conclusion
Simultaneous laparoscopic resection for colorectal cancer patients with synchronous resectable liver metastasis seemed to be safe if they 
met our criteria.

PO-058 Laparoscopic resection of multiple liver metastases≧4

S. Ogiso, S. Seo, R. Toda, S. Okumura, T. Ishii, K. Fukumitsu, T. Masui, K. Taura, T. Kaido, S. Uemoto
Department of Surgery, Kyoto University - Kyoto (Japan)

Objectives
Multiple liver lesions have been considered as a contraindication of laparoscopy, because laparoscopy has disadvantages for 
creating intricate transection planes for multiple non-anatomical resections and for detecting small lesions with ultrasound 
and without tactile sensation. This study aimed to evaluate the safety and feasibility of laparoscopic resections of multiple 
liver metastases≧4.

Methods
Outcomes after laparoscopic resections of multiple liver metastases≧4 were compared with laparoscopic resections of 
metastases < 4 and open resections of metastases≧4.

Results
Among 92 patients who underwent laparoscopic resection of metastatic liver lesions, a total of 14 patients underwent 
laparoscopic resections of multiple liver lesions≧4 (4-20). Pure laparoscopic approach was used in 6 patients, while hand-
assisted or hybrid approach was used in 8 patients. Indocyanine green fluorescence was used to detect small lesions and 
to assess the margin in recent years. Operating time for the patients with liver metastases≧4 (a median of 481 min) was 
significantly longer than that for single (260 min) and 2-3 lesions (338 min). Blood loss (a median of 400mL) was significantly 
greater than that for single (87 mL) and 2-3 lesions (195 mL). Length of hospital stay was not different between the three 
groups. In the patients with liver metastases≧4, transfusion was performed in 15%, positive margins was identified in 16.7%, 
grade≧3 complications was observed in 7.7%, and conversion was zero. In the 12 patients with colorectal liver metastases≧
4, adjuvant chemotherapy was administered a median of 40.5 days after laparoscopic hepatectomy, and three recurrences and 
one death were observed during a median of 10.5 month-follow up.

Conclusion
Laparoscopic hepatectomy of multiple liver metastases ≧4 was safe and feasible, although the procedure was technically 
more demanding than that of singe or 2-3 metastases.
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PO-059 Laparoscopic hepatectomy for pancreatic cancer liver metastases

T. Morikawa, M. Iseki, K. Ariake, T. Hata, T. Takadate, K. Kawaguchi, K. Masuda, M. Ishida, 
M. Mizuma, H. Ohtsuka, H. Hayashi, K. Nakagawa, F. Motoi, T. Kamei, T. Naitoh, M. Unno
Tohoku University Graduate School of Medicine - Sendai (Japan)

Objectives
Although systemic chemotherapy is recommended for pancreatic ductal adenocarcinoma (PDAC) with distant metastasis, 
metastatic PDAC cases with long - term survival were reported to undergo conversion surgery after long - term 
chemotherapy. In our institution, PDAC with liver metastases is treated using systemic chemotherapy as a principle, but in 
cases with single or simultaneous liver metastasis, hepatectomy was sometimes performed. To review our experiences of 
hepatectomy for liver metastasis of PDAC and considered the role of future laparoscopic hepatectomy for pancreatic cancer 
liver metastasis.

Methods
From January 2006 to June 2017, 418 patients with pancreatic cancer underwent pancreatectomy in our department and 
perioperative outcomes were retrospectively analyzed.

Results
In this cohort, 11 cases underwent hepatectomy for PDAC liver metastases, including 7 synchronous liver metastases. 
Laparoscopic hepatectomy was performed in 2 patients with metachronous metastasis. The median overall survival (OS) of 
these 11 patients was 28.8 months and comparable with that of 407 patients without hepatectomy (25.9 months: p = 0.62). 
In pathological analysis, 8 cases were diagnosed as liver metastasis, 2 cases as complete response, and 1 case did not show 
tumorous lesions including scar tissue.

Conclusion
The median OS of the patients with resected PDAC liver metastases was equivalent to that of the patients with resected 
PDAC. Recent anti-cancer agents such as GEM + nab-Paclitaxel and FOLFIRINOX have higher response rates than 
previous agents and hepatectomy for PDAC liver metastasis is expected to increase. Laparoscopic liver resection will play an 
important role in the treatment for liver metastases of PDAC as with colorectal liver metastases.

PO-060 3D printed liver models with computed tomography - low-cost 
implementation and accuracy investigation

N. Gajewska, J. Witowski, M. Mizera, G. Torbicz, M. Sitkowski, P. Major, M. Pedziwiatr, A. Budzynski
2nd Department of General Surgery, Jagiellonian University Medical College - Kraków (Poland)

Objectives
To evaluate the accuracy of three-dimensional (3D) printed liver models developed by a cost-effective approach for 
establishing validity of using these models in clinical setting.

Methods
Fifteen patients undergoing laparoscopic liver resection in a single surgical department were included. Patient-specific, 1-1 
scale 3D printed liver models including the liver, tumor and vasculature were created from contrast-enhanced computed 
tomography (CT) images using a cost-effective approach. The 3D models were subsequently CT scanned, 3D image post-
processing was performed, and these 3D computer models (MCT) were compared to the original 3D models created from the 
original patient images (PCT). 3D volume measurements of the liver and lesions were calculated and compared for each set. 
Hausdorff distances were calculated and surface quality was compared by generated heatmaps.

Results
The median liver volume in MCT was 1,281.84 (IQR=296.86 cm3), and 1,448.03 (IQR =413.23) cm3 in PCT. Analysis of 
differences between surfaces showed that the median value of mean Hausdorff distances for liver parenchyma was 1.92 mm. 
Bland-Altman plots revealed no significant biases. Median errors of all measured vessel diameters were smaller than CT 
slice height. There was a slight trend towards undersizing anatomical structures, although those errors are most likely due to 
source imaging.

Conclusion
We have confirmed the accuracy of low-cost 3D printed liver models. Future research in this field should continue to move 
towards clinical trials for assessment of the impact of these models on pre-surgical planning decisions and perioperative 
outcomes.
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PO-061 In-house automatic liver segmentation from CT based on a deep 
convolutional neural network with data augmentation

M. Mizera, J. Witowski, N. Gajewska, G. Torbicz, M. Pedziwiatr
2nd Department of General Surgery, Jagiellonian University Medical College - Kraków (Poland)

Objectives
To develop and evaluate deep convolutional neural network (CNN) for automatic liver parenchyma segmentation and test 
differences in training accuracy based on different normalization and augmentation parameters.

Methods
21 computed tomography (CT) studies including 11,966 slices of patients qualified for laparoscopic liver resection for 
oncological purposes were used to develop the network. Ground truth segmentation was performed by experienced 
radiologist. Data was divided in a ratio of 70% to 30% for training and test data sets, respectively. A standard 2D U-Net 
architecture was employed to the network. We conducted a series of experiments with the same data, modifying z-score 
normalization range and data augmentation methods. Batch size of 1; 15% validation data split and 70 epochs were 
consistently used throughout the study.

Results
Highest Dice similarity coefficient (DSC) of 0.931 on a test set was achieved for a CNN with normalization in range from -200 
to 500 HU and 21 augmented CT volumes created with elastic deformations. CNN with no augmentations or normalization 
scored 0.799 DSC, while CNN with normalization only improved DSC to 0.895. Augmentations based on rotation and 
translation only did not improve CNN accuracy.

Conclusion
State-of-the-art CNNs are feasible to develop in-house solutions for accurate liver segmentation. Both normalization and 
elastic transformations were required to achieve best results, with normalization being the most important factor.

PO-062 Laparoscopic vs open liver resections of postero-lateral segments - 
systematic review and meta-analysis

M. Mizera, N. Gajewska, G. Torbicz, M. Pedziwiatr, P. Malczak, M. Rubinkiewicz
2nd Department of General Surgery, Jagiellonian University Medical College - Kraków (Poland)

Objectives
Laparoscopic resections have become accepted approach to liver tumors. Nevertheless, it is considered difficult especially 
in tumors with unfavorable location. Therefore, our main goal was to compare the outcomes of pure laparoscopic (LLR) and 
open liver resection (OLR) of postero-lateral segments (6,7,8).

Methods
We performed a systematic review and meta-analysis of studies comparing laparoscopic and open postero-lateral liver 
resections. We searched PubMed, EMBASE and Scopus databases from inception to 16th May 2018. Full text articles and 
conference abstracts were included for extraction. This review was reported following the PRISMA guidelines.

Results
From 582 articles, eleven studies (N = 1002 patients) were included in the meta-analysis. Our findings showed that LLR 
had significantly lowered overall morbidity comparing to OLR 59.12 (15.58% vs. 21.95%; MD=0.71; 95% CI 0.53, 0.94; p=0.02). 
Length of hospital stay (MD=-1.90; 95% CI -3.32, -0.48; p=0.009) and operative time (MD=59.12; 95% CI 25.02, 93.22; p=0.0007) 
were also significantly shorter in LLS. In terms of blood loss, major complications, R0 resection and length of resection margin 
there were no significant differences.

Conclusion
Our meta-analysis showed that laparoscopic liver resections of postero-lateral segments are beneficial. However, the results 
are based on non-randomized trials and further research is needed to fully establish their clinical application.
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PO-063 Clinical analysis of laparoscopic liver resection in our institution

K. Kitaguchi, T. Hirose, T. Kozu, Y. Abe, A. Kaneda, J. Matsubayashi, Y. Nakayama, Y. Ikeno, A. Kida, 
K. Ura, H. Oe, E. Toyoda, R. Doi
Department of Surgery, Otsu Red Cross Hospital - Otsu (Japan)

Objectives
To begin with, we introduced laparoscopic liver resection (LLR) in 2012, and have performed LLR in 21 patients so far. The 
purpose of this study is to assess the surgical technique and short-term outcomes of LLR in our institution.

Methods
Consecutive 21 cases in which we performed LLR between 2012 and 2018 were intended for this retrospective study. We 
analyzed our surgical technique, patient characteristics, surgical factors, and short-term outcomes.

Results
In terms of surgical procedure, partial resection was performed in 17 cases, lateral sectionectomy was performed in 3 cases, 
and segmentectomy was performed in 1 case. During the early period, hand-assisted laparoscopic surgery was performed 
for 2 out of 7 cases; however, we standardized the surgical technique and performed pure LLR for subsequent 14 cases. As 
for hepatic transection, we originally had performed by cavitron ultrasonic surgical aspiration system. Currently, we have 
adopted clamp crushing method for hepatic transection. Furthermore, we make efforts to avoid using monopolar devices 
as much as possible, thereby preventing thermal damage of the Glisson's sheath. In all cases, the median surgical duration 
and blood loss were 304 minutes and 100 ml, respectively. According to the difficulty scoring system propounded by Ban 
D, et al., except for 1 case in which partial resection of segment 1 was performed, 8 cases were considered as low difficulty 
and 12 cases as intermediate difficulty. In the intermediate difficulty cases, the surgical duration of the latter 6 cases was 
significantly shorter than the former 6 cases (P=0.025). Postoperative bile leakage and complications greater than Grade IIIa 
of the Clavien-Dindo classification were not found in any cases.

Conclusion
We conclude that LLR performed in our institution ensured the feasibility and safety. With further assessment of the 
treatment outcomes, it is essential to refine our surgical technique aimed at expanding the indication of LLR.

PO-064 A matched-pair analysis of histological findings in laparoscopic liver 
resection vs open approach: a blinded retrospective review

C. Gómez-Gavara, N. Ortega Torrecilla, I. Tapiolas Gràcia, M.T. Salcedo Allende, C. Dopazo Taboada, 
E. Pando Rau, M. Caralt Barba, E. Hidalgo Llompart, I. Bilbao Aguirre, R. Charco Torra
Vall d´Hebron University Hospital - Barcelona (Spain)

Objectives
With the introduction of new surgical techniques, the effects of such techniques on the histopathologic assesments of 
specimens are usually not considered. Laparoscopic and open approach differ greatly in intraoperative manipulations of the 
specimen. We postulated that laparoscopic technique results in a lower incidence of artifactual changes in non-tumoral livers 
due to minor touch technique performed with minimal invasive approach.

Methods
Specimens from surgeries perfomed between August 2016 and March 2018 were identified from a monocentric database. 
The study population included patients with liver lesions provided both options of liver resection (open versus laparoscopic) 
were avaliable. Patients which were converted to open surgery were excluded for the selection. Laparoscopic and open liver 
resection were pair-matched for tumor location, tumor origin, type of cusa transection device and use of pringle maneuver 
during parenchimal transection. Blinded to the surgical technique each case was reviewed simultaneously on a double-
headed microscope by 2 pathologists. Hematoxylin and eosin-stained sections were evaluated and consensus for the following 
features was documented: inflammatory fragments in sinusoidal space (debris), surgical hepatitis (presence of aggregates of 
neutrophils in periportal space), sinusoidal obstruction, microvesiculated cytoplasm, cholestasis, apoptotic hepatocytes and 
Kupffer cell hypertrophy.

Results
Sixteen pairs were identified. Slides from 32 specimens were retrieved from the archives for histopathological review. The 
main patient characteristics and intraoperative features were similar between groups (Table 1 and 2). There was a significant 
higher rate of debris, surgical hepatitis and apoptotic hepatocytes in open group (Table 3).

Conclusion
Laparoscopic technique results in a lower incidence of artifactual changes in non-tumoral livers performed with minimal 
invasive approach. The clinical significance of this findings needs to be determined.
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PO-065 Comparative Complexity of Laparoscopic Hepatectomy between 
Sectionectomy and Major Hepatectomy

M. Terasawa, N. Abdul Halim, F. Ramiro, E. Vibert, A. Rene, A. Sa Cunha, D. Cherqui
Paul Brousse - Villejuif (France)

Objectives
Previous studies have assessed major laparoscopic liver resection (LLR), including hepatectomies of varying complexities; 
however, the number of segments alone does not convey the complexity of a resection. Laparoscopic sectionectomy (LS, 
including anterior and posterior sectionectomy) is considered a more difficult procedure than laparoscopic major hepatectomy 
(LMH) due to a larger transection area. This study aimed to assess operative outcomes of these LLR procedures.

Methods
From February 2013 to September 2018, 189 patients underwent LLR at Paul Brousse Hospital. Among them, 35 patients 
underwent LMH (right hepatectomy 18, extended right hepatectomy 1, left hepatectomy 15 and extended left hepatectomy 
1) and 7 patients underwent LS (anterior sectionectomy 1 and posterior sectionectomy 6). LS were performed using the 
Glissonian approach while LMH used intrafascial hilar dissection. We retrospectively compared these procedures based the 
IWATE score and on the operative outcomes.

Results
LS group had a higher IWATE score than LMH group (high difficulty (score≥ 4) 100% vs 51.4%, P = 0.03). Conversion rate 
was 14% in both groups (1/7 vs 5/35, NS). Operative outcomes, including operative time (369.7 ± 73.8 vs 397.2 ± 104.2, P = 
0.449), blood loss (652.2 ± 316.3 vs 444.0 ± 256.5, P = 0.111), transfusion (one in each group, P = 0.309), morbidity rate (one 
patient each ≥ Clavien class III) and hospital stay (7.11 ± 1.85 vs 8.20 ± 5.25, P = 0.368) were not different. Clamping time 
was longer in LS group (64.2 ± 37.6 vs 32.0 ± 33.1, P = 0.047).

Conclusion
Even though LS is a more complex procedure than LMH according to Iwate score, operative data and short term outcomes 
are identical. Only clamping time is higher in LS due to a wider transection area. LS are parenchymal preserving alternatives 
to LMH that require high laparoscopic expertise.

PO-066 The short- and mid-term outcomes of laparoscopic hepatectomy for 
hepatocellular carcinoma-propensity score analysis

K. Takahashi, M. Kurata, C. Liang, H. Nakahashi, O. Shimomura, T. Oda
Department of Surgery, University of Tsukuba - Tsukuba (Japan)

Objectives
Laparoscopic hepatectomy (LH) was reported to be beneficial over open-hepatectomy (OH) in that it reduced intraoperative 
blood loss and shortened length of hospital stay (LOH) after surgery. Oncologically, Takahara, et al., recently described that 
there was no difference in recurrence free survival (RFS) rate and overall survival (OS) rate between LH and OH for HCC, 
using Japanese national database. In this study, we conducted propensity score analysis to compare the short and mid-term 
outcomes of HCC after LH and OH, conducted in our institute.

Methods
Patients with HCC, who received hepatectomy from June 2006 to July 2018 were retrospectively reviewed, and 218 patients 
were enrolled. Multivariate analysis using Cox`s regression analyses were performed to find risk factors for recurrence and 
patient mortality. We compared surgical outcomes, incidence of postoperative complication, RFS, and OS between LH and 
OH, adjusting background factors, i.e., age, gander, type of hepatectomy, previous treatments, body mass index, diabetes 
mellitus, Child-Pugh score, background disease, and T factor.

Results
Observation period was 2.3 years. In univariate-analysis, LH became a protecting factor for recurrence (HR =0.38, p=0.03), 
but not in the multivariate analysis (HR =0.53, p=0.19). LH had no influence on patient mortality. 36 patients were matched 
in the LH and the OH groups, respectively. There was no 30-days mortality in both groups. Despite no difference in 
intraoperative blood loss and operative time, the incidence of post-hepatectomy liver failure and postoperative complication 
tended to be lower in the LH group compared to the OH group (22% vs 14%, P=0.08 and 8% vs 3% P=0.06). LOH was found 
to be significantly shorter in the LH group (11 days vs 7 days, p=0.008).

Conclusion
The short and mid-term outcomes of HCC after LH were not inferior to OH. We reconfirmed that LH had advantages in that 
it reduces incidence of complications and shortens LOH.
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PO-067 Short term outcome of laparoscopic repeat hepatectomy is the same as first 
resection

M. Tada, E. Hatano, T. Okada, N. Uyama, K. Suzumura, I. Nakamura, S. Miyashita, K. Iida, 
K. Toriguchi, H. Sueoka, H. Iwama, S. Tamagawa, Y. Kawabata, J. Fujimoto
Department of Surgery, Hyogo College of Medicine - Nishinomiya (Japan)

Objectives
Along with the recent development of laparoscopic hepatectomy, laparoscopic repeat hepatectomy is often performed even 
after multiple lesions and multiple times hepatectomy.

Methods
In 2016-2018, 108 patients underwent laparoscopic hepatectomy in our department. Pure laparoscopic hepatectomy excluding 
simultaneous excision of other organs and transition to laparotomy were 90 cases. Repeat hepatectomy were 18 of 90 cases 
(20%). We investigated the validity of laparoscopic repeat hepatectomy by comparing with first hepatectomy, retrospectively.

Results
(Procedure of repeat hepatectomy) Partial hepatectomy: single 15 cases, and multi 1 case. Lateral sectionectomy: 2 cases. 
Same side resection as the past operation: 5 cases (27.8%). Anatomical resection had not performed. (Compare first and 
repeat hepatectomy) Among the 58 cases of partial and lateral resection (excluding multiple excision), there were 41 cases of 
first resection and 17 cases of rehepatectomy. Operation time, first: 260min (median)±74.0 vs repeat: 246min±111.2, P=0.968. 
Blood loss, first: 50.0ml (median)±222.1 vs repeat: 57.5ml±147.9, P=0.872. Adverse effect, first: 5/41cases (12.2%) vs repeat: 
2/17 cases (11.1%), P= 0.964.There were no over C-DⅢ complications in repeat hepatectomy group. Hospital stay, first: 9 
days (median)±6.45 vs repeat: 9 days±3.87, P=0.928. At least for single partial and lateral resection, there was no significant 
difference in the short-term outcomes between first time and repeat laparoscopic hepatectomy.

Conclusion
In our retrospective examination, there were no remarkable disadvantages when repeat hepatectomy was performed 
laparoscopically.

PO-068 Efficacy and feasibility of laparoscopic surgery for repeat hepatectomy

M. Kido, H. Gon, M. Tanaka, K. Kuramitsu, S. Komatsu, D. Tsugawa, M. Awazu, T. Fukumoto
Kobe university - Nishinomiya (Japan)

Objectives
Background: Laparoscopic hepatectomy for hepatocellular carcinoma (HCC) is an effective treatment, with less blood loss, 
fewer postoperative complications, and short time hospital stays than conventional open hepatectomy. However, only a few 
reports with small numbers of patients have assessed laparoscopic repeat hepatectomy (LRH) for recurrent HCC, and the 
efficacy of the laparoscopic surgical approach for the recurrent HCC is not yet confirmed. The purpose of this study is to 
evaluate the efficacy of the LRH for recurrent HCC.

Methods
Methods: From 2011 to 2017, 73 patients with recurrent HCC underwent repeat hepatectomy. Of these patients, 23 patients 
underwent LRH and 50 patients underwent open repeat hepatectomy (ORH). We compared the clinicopathological and 
surgical parameters between LRH and ORH group using 1:1 propensity matching analysis.

Results
Results: After propensity matching, 20 patients were included in LRH and ORH group, respectively. There were no 
statistically significant differences in patients’ background data between two groups. The operative time were similar, but 
blood loss was significantly lower in LRH group (10 vs. 405 ml, P < 0.0001). The length of the hospital stay was significantly 
shorter in the LRH group than in the ORH group (9 vs. 15 days, P = 0.001). There were no statistically significant differences 
in the postoperative complications between the two groups.

Conclusion
Conclusions: We demonstrated that LRH for recurrent HCC reduces blood loss and postoperative hospital stay compared 
with ORH. LRH can be a feasible and effective procedure for the selected patients.
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PO-069 Pediatric Living Donor Liver Transplantation using Pure Laparoscopic 
Donor Hepatectomy : A comparative study

K. Wan-Joon 1, K. Ki-Hun 2

1Korea University Guro Hospital - Seoul (Republic of Korea), 2Asan Medical Center - Seoul (Republic of Korea)

Objectives
Since laparoscopic living donor nephrectomy has been performed , there are some papers about the circumstance of 
laparoscopic operation like a CO2 gas has adverse effect on implanted graft. To evaluate outcomes and complication with 
pediatric living-donor liver transplant , especially performed with laparoscopic donor hepatectomy.

Methods
From May 2008 to June 2014 , We selected 27 cases of pure laparoscopic donor hepatectomy and matched 27 cases of open 
donor hepatectomy by propensity score matching analysis Demographic characteristics , peri and post-operative outcome , 
patient survival , over-all complication were analyzed.

Results
The mean patient age was 1.6 ± 1.61 and was 11 male (39.3%) and 16 female (57.1%). Mean total bilirubin was 13.8 ± 9.5 and 
mean INR was 1.44 ± 0.57. Biliary atresia was the most common cause of end-state liver disease and mean PELD score was 
14.5 ± 7.3. 24 patients were performed Laparoscopic Left lateral sectionectomy and 3 patients were performed Laparoscopic 
Left hepatectomy. The most common cause of complication was acute cellular rejection (25.9%). Mean follow-up period was 
59.2 months (range 4.2 - 93.1) There were not reported on In-hospital mortality and all patients were survived until end of 
follow-up date. There has no difference between laparoscopic group and open group in terms of baseline characteristics of 
recipient Laproscopic group has lower post-hospital stay compared to open group (7.63 days vs. 10.08 days ; p=0.001) and 
there were not reported on in-hospital mortality , episode of hepatic artery thrombosis and hepatic vein outlet obstruction in 
both groups.

Conclusion
Laparoscopic donor hepatectomy was feasible and safe tool for pediatric living donor liver transplantation The circumstance 
of laparoscopic surgery has no adverse effect on recipient side of living donor liver transplantation.

PO-070 Surgical outcomes following open or laparoscopic hepatic resection for 
hepatocellular carcinoma: Case-matched study with propensity score matching

H. Shinkawa, S. Tanaka, S. Takemura, R. Amano, K. Kimura, S. Yamazoe, G. Ohira, T. Nishioka, T. Ito, 
T. Miyazaki, A. Ishihara, S. Kubo
Department of Hepato-Biliary-Pancreatic Surgery, Osaka City University Graduate School of Medicine - Osaka (Japan)

Objectives
This study was aimed to compare the surgical outcomes of laparoscopic hepatic resection with those of open hepatic 
resection.

Methods
We identified 378 patients who underwent curative hepatic resection for hepatocellular carcinoma within 5cm in size without 
macroscopic vascular invasion from January 2008 to December 2017. Of these, 191 patients underwent laparoscopic hepatic 
resection (Lap group) and 187 patients underwent open hepatic resection (Open group). A one-to one propensity score 
matching (PSM) was conducted to adjust potentially confounding factors including age, sex, body mass index (>25 kg/m2), 
American Society of Anesthesiologist classification (≥3 score), hepatitis B surface antigen positivity, anti-hepatitis C virus 
antibody positivity, tumor size (>2cm), tumor multiplicity, serum a-fetoprotein (>20 ng/ml), alanine aminotranferase (>30 IU/
l), Child-Pugh grade, liver cirrhosis, major hepatic resection (≥ 2 sections), difficult location (segment 7,8,and 4a), proximity 
to major vessel. Postoperative complication rate (Clavien-Dindo classification ≥3) and survival outcomes were compared 
between Lap and Open groups after PSM.

Results
After PSM, the two groups were well balanced and 230 patients were matched. The median blood loss was significantly 
less in Lap group than Open group (100ml vs. 320ml, p<0.001), and the median postoperative hospital stay was significantly 
shorter in Lap group (9 days vs. 12 days, p<0.001). Postoperative complications were more frequently observed in Open group 
than Lap group (13.9% vs. 6.1%, p=0.048). The 5-year recurrence-free survival rate was 28% in Open group, and 30% in Lap 
group (p=0.89). The 5-year overall survival rate was 63% in Open group, and 86% in Lap group (p=0.26).

Conclusion
Compared to open hepatic resection, laparoscopic hepatic resection for hepatocellular carcinoma improves complication rate, 
with similar survival outcomes.
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PO-071 Current status of laparoscopic liver resection in our department

S. Mori, M. Kato, K. Tago, T. Shimizu, K.H. Park, T. Shiraki, Y. Sakuraoka, Y. Iso, T. Aoki, K. Kubota
Dokkyo Medical University, Department of Gastroenterological Surgery - Tochigi (Japan)

Objectives
Recent advances in laparoscopic devices and techniques have led to the widespread use of laparoscopic liver resection (LLR) 
in Japan, and LLR procedures are now currently standardized at many centers. LLR, including lateral segmentectomy and 
partial resection, has gradually become covered by national insurance since 2009. Here, we report the current situation of 
LLR in our department, and the short-term outcomes obtained.

Methods
Between June 2009 and December 2015, we have accumulated 38 patients (median age 64 years) who underwent LLR.

Results
There were 14 cases of HCC, 20 cases of liver metastasis, and 4 cases of benign tumor. LLR was applicable for lateral 
segmentectomy in 22 patients and for partial resection in 16. The procedures for LLR were performed using laparoscopic 
coagulating shears for exposure of the liver surface, and a cavitron ultrasonic surgical aspirator with pre-coagulation using 
saline-drip soft-coagulation for parenchymal dissection. The tumor locations were S2/S3/S2+3/S4/S5/S6: 6/11/5/1/3/10, 
and the median tumor diameter was 2.6 cm. The median operation time was 165 min and median blood loss was 141 ml. 
Postoperative complications (postoperative bleeding, hepatic stump abscess, and refractory ascites) were observed in 3 of the 
38 patients (7.9%). The median postoperative hospital stay was 9.8 days.

Conclusion
The introduction of LLR in our department had been acceptable so far, and introduction of anatomical LLR is now planned.

PO-072 Role of laparoscopic liver resection in multidisciplinary treatment for 
resectable colorectal liver metastases

R. Toda, S. Seo, K. Morino, H. Nishino, H. Fuji, M. Okuno, S. Ogiso, K. Fukumitsu, T. Ishii, K. Taura, S. Uemoto
Surgery, Kyoto University - Kyoto (Japan)

Objectives
Liver resection plays important roles in multidisciplinary treatment (MT) for colorectal liver metastasis (CRLM). Less 
invasive laparoscopic approach may be more beneficial in MT setting in terms of tolerability of postoperative chemotherapy 
or feasibility of repeat hepatectomy. We aimed to investigate usefulness of laparoscopic liver resection (LLR) in MT for 
CRLM.

Methods
Sixty-one patients who underwent primary hepatectomy for CRLM with five or less nodules between January 2010 and June 
2016 were retrospectively analyzed. We devided them into open liver resection group (Group O : n = 40) and LLR group (Group 
L : n =24), and compared their outcomes.

Results
Patient background including sex, age, the number of the nodules, maximum tumor diameter, difficulty score of LLR, and 
coexistence of extrahepatic lesions were comparable between the groups. Operation time was comparable (median : 343 
minutes vs. 299 minutes (p=0.34)) whereas blood loss was less in Group L (median : 275.0cc vs. 109.5cc(p<0.01)). Major 
complication rate showed no statistically significant difference (25.0% vs. 8.3%(p=0.08)). There was no mortality in both groups. 
Although 5-year recurrence-free survival(RFS) rate did not differ significantly (29.4% vs. 55.7%(p=0.07)), 5-year overall 
survival(OS) rate was better in Group L (54.3% vs. 92.3%(p<0.05)). Postoperative chemotherapy was performed in 64.3% of 
Group O and 95.0% in Group L (p<0.01). Intrahepatic recurrence was observed in 14 of Group O and six of Group L. Among 
them, six of Group O and all of Group L underwent rescue hepatectomy, resulting in statistically significant difference in the 
rate of repeat hepatectomy.

Conclusion
Better OS in Group L might be attributable to better tolerability to postoperative chemotherapy and feasibility of repeat 
hepatectomy. It is suggestive that treatments after hepatectomy give great influence to the prognosis of CRLM. Minimally 
invasive LLR plays important roles in MT for CRLM and may contribute to better prognosis.
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PO-073 Early Experience in Starting a Laparoscopic Liver Resection Program in a 
Low Volume Center

J.I. Park
Inje University Haeundae Paik Hospital - Busan (Republic of Korea)

Objectives
Laparoscopic liver resection (LLR) has been proven to be feasible and safe during the decade. However, it is a difficult and 
complex procedure with a steep learning curve. The surgeon progressively challenged himself with a gradual increase in the 
types of procedures and degree of difficulty. A stepwise introduction of LLR seems helpful in minimizing the learning curve 
effect.

Methods
Since the opening of the newly built hospital in May 2010, 189 cases of liver resections have been carried out. First LLR was 
performed in May 2013, however, I began to perform LLR more actively as LLR has gained wider acceptance since 2016. 
Patients who underwent LLRs by a single surgeon in a low volume center were retrospectively analyzed from May 2013 to 
November 2018.

Results
Among 189 patients who underwent liver resection, 17(9.8%) patients had LLR. There were 10 females and 7 males 
with median age of 62 years (35-70), and median body mass index was 23.3 kg/m2 (14.5-27.6). LLR was performed for 
benign lesions in 6 cases and malignant ones in 11 (64.7%) patients: hepatocellular carcinoma in 4 patients, intrahepatic 
cholangiocarcinoma in 1 patient, and colorectal liver metastasis in 6 patients. I used a pure laparoscopic approach in 16 
patients and a hybrid method in 1 patient. Median total operating time was 375 minutes and liver resections included: 8 left 
hepatectomies, 6 left lateral sectionectomies, 3 partial hepatectomies. One case (0.05%) was converted to open surgery, while 
intraoperative blood transfusion was not required in all patients. Only one patient (0.05%) had postoperative complications 
with hematoma at specimen extraction wound. 

Conclusion
Careful patient selection and compliance with international recommendations are the keys for the successful introduction and 
evolution of an LLR program with a certified hepatobiliary surgeon with laparoscopic experience. The case performed in my 
institution was small. I will have been trying continuously for the result which it is better.

PO-074 Safety strategy to initiate totally laparoscopic donor right hepatectomy: 
conversion from hybrid method by a stepwise approach

H.J. Lei, N.C. Lin, C.Y. Chen, S.C. Chou, B.U. Shyr, H.L. Tsai, C.Y. Hsia, C.S. Liu, C.C. Loong, G.Y. Chau
Taipei Veterans General Hospital - Taipei (Taiwan)

Objectives
Totally laparoscopic donor right hepatectomy (TLDRH) for adult living liver donor has been proposed by few experience 
centers but with limited case numbers been reported due to the safety and feasibility of TLDRH is still controversial. 
Laparoscopy-assisted donor right hepatectomy (LADRH) has been routinely and safely performed in our center for several 
years. In this study, we report our experience of initiating TLDRH by using a stepwise approach strategy to gradually 
convert from LADRH to TLDRH.

Methods
From March 2014 to June 2018, there were 61 LADRH performed in our center. The laparoscopic procedures include 
mobilization, hilum dissection, parenchymal transection, vascular division, and graft retrieval were performed step by step 
in each case. The next step of the procedure will not be proceeded laparoscopically until the safety and quality of previous 
surgical step has been repeatedly validated in several cases. Finally, TLDRH could be converted from LADRH safely at the 
53th case.

Results
Until June 2018, four cases has been successfully converted to TLDRH. There were three male and one female donors and 
their average age was 33 years old (range 32-34). The mean BMI was 21.2. The mean operative time was 575 minutes(range 
530-600) and blood loss was 287.5 ml(range 150-500). The graft weight was 678.8 gm in average with size between 580 to 
870 gm. There was no blood transfusion nor surgical complication. Donors were able to resume oral diet on the same day of 
operation and the post-donation hospital stay was between 10 to 14 days. All the recipients were discharged under stable 
condition around one month after liver transplant.

Conclusion
In order to maximize donors’ safety, a stepwise approach strategy could be adopted to “covert” suitable donors from LADRH 
to TLDRH. Our initial experience demonstrated this strategy is reliable and could be reproduced in most of the LDLT 
centers with sufficient experience of laparoscopic major hepatectomy.
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PO-075 Initial results and the effectiveness of the laparoscopic hepatectomy

H. Nojima, H. Yoshitomi, K. Furukawa, T. Takayashiki, S. Kuboki, M. Ohtsuka
Chiba University - Chiba (Japan)

Objectives
We examined initial results and evaluated the effectiveness of the laparoscopic hepatectomy.

Methods
Over a period of 8 years (2011-2018), 40 liver resections were performed entirely by laparoscopic surgery. 33 Hepatocellular 
carcinoma (HCC), 4 metastatic liver cancer, others 3 cases. 38 pure laparoscopic hepatectomy and 2 hybrid hepatectomy 
cases are enrolled. 2 cases were converted to laparotomy as a result of a complication. A procedure of pure laparoscopic 
hepatectomy is as following; VSS (vessel sealing system) is adapted for surface hepatectomy, and CUSA for deep layer with 
Pringle maneuvers and precoagulation.

Results
We performed 15 subsegmentectomy,6 lateral segmentectomy and 19 partial hepatectomy. The mean age was 65.4 years (17-
84), 23 were men. There was a case of biliary leakage as postoperative complication and no deaths occurred postoperatively. 
The average operation time was 258 minutes and the average amount of blood loss was 720ml, median postoperative 
hospitalization was 10 days.

Conclusion
Laparoscopic hepatectomy was feasible procedure and posture change should be considerd in hepatectomy (segment Ⅵor Ⅶ) 
to reduce blood loss.

PO-076 Prognostic effects of AFP and FIB-4 score for patients with HCC after 
curative resection: A joint modeling analysis of hospital-based liver cancer 
registry database

T.S. Huang
Division of General Surgery, Department of Surgery, Keelung Chang Gung Memorial Hospital - Keelung (Taiwan)

Objectives
The prognostic effects of alpha-fetoprotein (AFP) for patients with hepatocellular carcinoma (HCC) have been reported. In 
addition, the Fibrosis-4 score has been validated to predict liver fibrosis in patients with chronic hepatitis. However, rare 
study investigates predictive performance using longitudinal measurements of both markers. Here we investigate predictive 
performance of AFP and FIB-4 for patients with HCC after curative treatment.

Methods
We recruited HCC patients within Milan criteria undergoing liver resection between 2007 and 2015 from liver cancer registry 
database in Chang Gung Memorial Hospital, Keelung. Outcome measure was overall survival. Multivariate joint modeling was 
used to simultaneously analyze predictive performance of AFP and FIB-4.

Results
A total of 110 patients were selected from our database. There were totally 1941 longitudinal data and average 17.6 
measurements per patient. Of these patients, 74 (67.3%) patients were male. During follow-up, 70 (63.6%) patients had 
recurrence whereas 41 (37.3%) died. In univariate analysis, the current value of log (AFP) (hazard ratio [HR] 1.49; [95% CI 
1.36-1.64]; p<0.001) and the cumulative effects of log (FIB-4) (HR 4.1; [95% CI 1.72-10.45]; p<0.001) were significantly associated 
with overall survival. In multivariate analysis, the current value of log (AFP) (HR 1.47; [95% CI 1.34-1.63]; p<0.001) and the 
cumulative effects of log (FIB-4) (HR 4.1; [95% CI 1.72-10.45];
p=0.018) were significantly associated with overall survival adjusting for age tumor size and chronic hepatitis C. Time-
dependent estimated area under curve for the joint model was 0.85 and the estimated prediction error was 0.12 at the fifth 
year time using information up the second year (80 subjects still at risk).

Conclusion
Our results suggest that longitudinal measurements of AFP and FIB-4 were significantly for dynamic prediction of overall 
survival in HCC patients after curative treatment.
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PO-077 Laparoscopic liver resection for pediatric patients; 3 case reports

C. Nobori, M. Kinoshita, G. Hamano, K. Nishio, A. Murata, S. Kodai, S. Shimizu, A. Kanazawa
Department of Hepato-Biliary-Pancreatic Surgery, Osaka City General Hospital - Osaka (Japan)

Objectives
Laparoscopic liver resection (LLR) is gradually increasing in Japan, and it’s feasible short term and oncological outcomes has 
been reported. However, feasibility of the LLR for pediatric patients remain to be unclear because of only a few numbers of 
patients. We investigate the feasibility of the LLR for pediatric patients in our hospital.

Methods
We have performed 612 LLR to date. Among them, 3 pediatric patients who were younger than 18 years old, are reported.

Results
Patient no 1. was 7 years old boy with lung and liver metastases of Ewing’s sarcoma originated in the right chest wall. LLR 
was performed for the liver metastasis in segment 6. Operative time was 167 minutes, and intraoperative blood loss was 4 ml. 
3 weeks after liver resection, he underwent left lower lobectomy for lung metastasis. One year later, laparoscopic repeated 
hepatectomy was performed for the recurrence in segment 2. Operative time was 158 minutes, and intraoperative blood loss 
was 5 ml. Patient no 2. was 12 years old girl with multiple lung and liver tumors. LLR was performed for the liver tumor 
in segment 4 to diagnose the pathology of the tumors. Operative time was 115 minutes, and intraoperative blood loss was 5 
ml. As pathological diagnosis was epithelioid hemangioendothelioma, she was planned to follow up without chemotherapy. 
Patient no 3. was 17 years old man with hepatocellular adenoma inflammatory type. LLR was performed for the liver tumor 
in segment 8 during spring vacation. Operative time was 437 minutes, and intraoperative blood loss was 6 ml. Postoperative 
course of 3 patients were uneventful. They were able to be administered postoperative therapy and return to school 
smoothly.

Conclusion
Perioperative outcomes of LLR in all 3 pediatric patients were safe and feasible. A minimally invasiveness of LLR may be 
effective for pediatric patients in the point of decreased wound pain with better cosmesis, less adhesion, and minimized break 
time of school days.

PO-078 Our Latest Experience in Laparoscopic Liver Surgery: Indications and 
Outcome

K. Joechle, A. Jud, M. Menzel, H.P. Neeff, S. Fichtner-Feigl, S.A. Lang
Department of General and Visceral Surgery, University Medical Center Freiburg - Freiburg (Germany)

Objectives
Outcome after liver surgery might be depended on tumor entity due to underlying liver disease or preoperative 
chemotherapy. Therefore we aimed to analyze our cohort of laparoscopic liver resections regarding indications and short-
term outcome.

Methods
Patients who underwent laparoscopic liver resections at the University Medical Center Freiburg, Germany during a two year 
time period from November 2016 to November 2018 were analyzed.

Results
56 patients underwent a laparoscopic liver resection for benign (16 patients, 29%) or malignant disease (40 patients, 71%) with 
HCC being the most frequent tumor entity (27 patients, 48%). Only 4 patients had preoperative chemotherapy. Intraoperative 
outcomes were similar in patients who underwent resection for benign vs malignant reason with a trend towards a longer 
operative time in the malignant group (p=0.064). Postoperative complications occurred more often in patients with malignant 
disease (p=0.066). However, severity of complications was comparable with a mean CCI of 7.4 for malignant and 3.4 for 
benign disease. In a subanalysis of patients with HCC vs other malignant diseases intra- and postoperative outcomes were 
comparable.

Conclusion
While complications seem to occur more often in patients with malignant disease after laparoscopic liver resection the 
severity of complications was similar between the different groups.
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PO-079 50 Consecutive Laparoscopic Liver Resections: Does Complexity of Surgery 
reflect postoperative complications?

K. Joechle, A. Jud, M. Menzel, H.P. Neeff, S. Fichtner-Feigl, S.A. Lang
Department of General and Visceral Surgery, University Medical Center Freiburg - Freiburg Im Breisgau (Germany)

Objectives
Recently, a new difficulty score of laparoscopic liver resection was proposed only based on three intraoperative variables: 
operative time, conversion rate, and blood loss. Therefore, we aimed to verify its impact also on postoperative complications.

Methods
50 consecutive laparoscopic liver resections from March 2017 to November 2018 were included and divided into three groups 
based on their difficulty. Postoperative complications were defined according to the Dindo-Clavien classification with major 
complications ≥ grade 3 and scored with the comprehensive complication index (CCI).

Results
Of the 50 patients included, 38 (76%) liver resections could be classified as low grade (group 1), 4 (8%) as intermediate grade 
(group 2) and 8 (16%) as high grade difficulty (group 3). While the most complications were noted to occur in group 3 (group 
1: 21%, group 2: 25%, group 3: 63%; p=0.059), none of the patients in group 2 or 3 developed any major complication and mean 
CCI was similar between the groups (p=0.925).

Conclusion
While the complexity of laparoscopic liver surgery is associated with the occurrence of complications it might not reflect the 
severity of postoperative complications.

PO-080 Initial experience of totally laparoscopic liver resections: negotiation of 
learning curve

O. Ostapyshen, D. Fedorov, K. Yuzvyk, O. Kotenko
Department of liver surgery and transplantation of National Institute of Surgery and Transplantology - Kyiv (Ukraine)

Objectives
Laparoscopic liver resection has been showed as safe and efficient treatment for benign and malignant liver lesion. Our centre 
has started laparoscopic liver surgery program in 2016. Present study is aimed to evaluate early results of this program.

Methods
From December 2016 to October 2018 42 patients with malignant and benign lesions where planned for elective laparoscopic 
liver resection. The indications were giant symptomous hemangioma (23.8%), liver adenoma (28.5%), cystadenoma (4.7%), 
hydatid cyst, resistant to conservative treatment (16.7%), small HCC (16.7%), CRLM (2.3%) and other liver metastasis (4.7%). 
Median of lesion size was 63.2 mm (from 10 to 110 mm). Four patients had previous open abdominal surgery - two had 
colon resections, one had urgent laparotomy in local hospital due to bleeding from tumor rapture and one patient had 
trisectionectomy due to huge fibrolamellar HCC and was operated laparoscopically due to tumor recurrence in remnant liver.

Results
The procedures included 9 (22.5%) major hepatectomies, including 8 left lobectomies and 1 right posterior sectionectomy, and 
33 (77.4%) minor resections. By IWATE classification of difficulty there were 3 (7.1%) low-complexity, 21 (50%) intermediate-
complexity and 18 (42.8%) high-complexity procedures. There was one conversion due to absence of progression in liver 
transection. Mean blood loss was 326 ml (range 0-1500 ml). Mean operative time was 265 min (range 167-400 min). No major 
complications were observed. Overall morbidity was 16.7%. There were no deaths no reoperations and no readmissions. Mean 
of hospital stay was 7.8 days (range 5 - 11 days).

Conclusion
Laparoscopic approach is accessible option for advanced HPB centres, experienced in liver surgery, which shows good 
outcomes, comparable to open surgery.
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PO-081 Our current status of laparoscopic repeat hepatectomy

T. Takahara, H. Nitta, Y. Hasegawa, H. Katagiri, S. Kanno, D. Takeda, A. Sasaki
Iwate Medical University School of Medicine - Morioka (Japan)

Objectives
Compared with open liver resection (OLR), laparoscopic liver resection (LLR) in selected patients with HCC and colorectal 
liver metastasis showed similar long-term outcomes, associated with less blood loss, shorter hospital stays, and fewer 
postoperative complications. These results were deduced from the initial liver resection. At present there is no apparent 
evidence on laparoscopic repeat hepatectomy.

Methods
We picked up 84 cases of repeat hepatectomy out of 815 hepatectomies performed from January 2000 to October 2018 
in our institution. At first, we analyzed the short-term outcomes of repeat hepatectomy by dividing 84 cases into three 
groups: Group A (OLR/OLR (n=29)), Group B (pure laparoscopic liver resection (PLLR)/PLLR (n=25)), and Group C (Other 
combinations (n=30)). Secondary, we then investigated the relative factors in the initial liver resection to perform PLLR in the 
repeat hepatectomy.

Results
Short term outcomes of Pure laparoscopic repeat hepatectomy were excellent, associated with less blood loss and shorter 
hospital stay. We had performed pure laparoscopic left lateral sectionectomies in the second operation with good short-term 
outcomes, in any approaches in the initial operation. The laparoscopic approach in the initial operation and opposite tumor 
location in the second operation were the most relative factors to perform PLLR in the repeat hepatectomy setting.

Conclusion
We are now planning to perform PLLR for the recurrence tumor, in the opposite site of the liver from the first operation site. 
Pure laparoscopic repeat hepatectomy could be a recommended procedure for selected patients in a LLR high-volume center.

PO-082 Oncologic outcome of unplanned conversion during minimally invasive liver 
resection for hepatocellular carcinoma

J.Y. Lee
Department of Surgery, Yonsei University of Medicine, Severance hospital - Seoul (Republic of Korea)

Objectives
As treatment of hepatocellular carcinoma(HCC), minimally invasive liver resection(MILR) is increasing. Unplanned conversion 
is generally known to be associated with intraoperative blood loss. When compared to planned surgery, unplanned conversion 
is also known to have a negative effect on perioperative outcomes and long-term oncologic outcomes. In study, we compared 
perioperative outcomes, pathologic findings, and long-term oncologic outcomes of planned surgery and unplanned conversion 
in MILR for HCC.

Methods
From January 2006 to December 2016, 284 patients underwent MILR for HCC. The medical records of the patients were 
retrospectively reviewed. We compared planed surgery group and unplanned conversion group regarding to perioperative 
outcomes, pathologic characteristics and long-term oncologic outcomes.

Results
Of the 284 patients who underwent MILR, 19(6.7%) patients proceeded unplanned open conversion during surgery. In relation 
to perioperative outcomes, unplanned conversion group showed statistically higher in estimated blood loss (220.8ml vs. 
824.2ml, p<0.001), perioperative transfusion (3.0% vs. 26.3%, p<0.001), postoperative complication (19.6% vs. 52.6%, p=0.002), 
and length of hospital stay (7.6days vs. 11.2days, P=0.001) compared to planned surgery group. In comparison of pathologic 
findings, pathologic tumor size was significantly larger in unplanned conversion group (2.6cm vs. 3.6cm, p=0.001). Tumor 
size was a significant factor for conversion in logistic regression analysis. In survival analysis, there was no statistically 
significance between two groups in overall survival (p=0.205) and disease-free survival (p=0.625).

Conclusion
Unplanned open conversion during MILR for HCC was associated with poor perioperative outcome, but not with long-
term oncologic outcome. When performing MILR for large HCC, it should be considered and prepared for unexpected open 
conversion.
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PO-083 Minimally Invasive Hepatectomy: A Single Center Experience

E. Uy Magadia 1, A. Casupang 2, C. Teh 3

1Department of General Surgery - Quezon City (Philippines), 2Liver Center - Quezon City (Philippines), 3Department 
of General Surgery; Liver Center - Quezon City (Philippines)

Objectives
The aim of the present study was to characterize the short-term outcomes among patients undergoing Open Liver Resection 
(OLR) vs Minimally Invasive Hepatectomies (MIH) including complications, return of transfusions, length of stay and 
pathological resection margin.

Methods
A Retrospective analysis of all patients with liver tumors who underwent MIH and OLR between 2009 to 2018 in this 
single institute. Data including patient general and clinical characteristics, type of surgery and short term outcomes were 
collected. Descriptive statistics was used to summarize the general and clinical characteristics of the participants. Frequency 
and proportion was used for nominal variables, median and range for ordinal variables, and mean and standard deviation 
for interval/ratio variables. Independent Sample T-test, Mann-Whitney U and Fisher’s Exact/Chi-square test was used to 
determine the difference of mean, median and frequency between groups, respectively. All valid data was included in the 
analysis. Missing variables was neither replaced nor estimated. Null hypothesis was rejected at 0.05α-level of significance. 
STATA 15.0 was used for data analysis.

Results
Baseline clinical characteristics for OLR and MIH groups were comparable (minimum p value=0.006). Incidence of grade > 
III complications and intraoperative blood transfusions was lower among patients in MIS group compared to OLR (p = 0.03). 
Similarly, MIS was associated with a shorter length of ICU and hospital stay (LOS) compared to OLR (p < 0.006). Of note, 30-
day postoperative mortality and pathologic R0 margins for malignant tumors have no significant difference between the two 
groups.

Conclusion
While long term oncologic outcomes are similar between two approaches, minimally invasive hepatectomies offer some short-
term advantages over open resection. Its indication for liver resection are not limited to minor hepatectomies but also proven 
to be safe in major liver resections in recent practice.

PO-084 Initial Experiences for Laparoscopic Liver Resection by Single surgeon

B.H. Jung, J.I. Park
Department of Surgery, Inje University Haeundae Paik Hospital, University of Inje College of Medicine - Busan 
(Republic of Korea)

Objectives
Laparoscopic liver resection (LLR) has required the specialized techniques and knowledge for laparoscopic and hepatobiliary 
surgery. Because there are lack of experience and indications, generally most hospitals have not much of cases for LLR except 
some large-volume center. I introduce my inchoate experiences for LLR based on retrospective study.

Methods
Data from 27 LLRs conducted from 2017 were retrospective collected during 2 years. Mean age of patients was 59.1 ± 12.4 (24 
- 82) years old. One patient developed controlled ascites by diuretics. All cases were performed single specialized hepatobiliary 
surgeon in single center.

Results
Among 27 LLRs, 9 cases of major liver resections including 4 cased of right hemihepatectomy were performed for 
hepatocellular carcinoma, metastatic tumor and intrahepatic duct stone and benign hepatic masses. There are 25 cases were 
performed by pure laparoscopic procedure and open conversion was performed in 1 patients (3.7%). Average difficulty score for 
LLR was 6.4 (3 - 10) points and 1 case was performed with simultaneous colorectal cancer operation. Mean operative time was 
310.0 ± 137.4 minutes and mean postoperative length of stay was 11.1 ± 3.7 days. Estimated blood loss during operation was 
490.3 ± 255.6 mL and there was no patient required intraoperative transfusion. Postoperative complication was detected in 
one patient (3.7%) with acute cerebrovascular event. There were 25 patients who had single tumor (92.6%) and mean maximal 
size of resected tumors was 3.71 ± 3.45 cm. Overall survival revealed 304.1 ± 209.5 days and only a patient had passed away 
due to disease progression.

Conclusion
LLR has become a reliable option and can achieve better outcomes by continuous surgical training and experience.
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PO-085 Multi-institutional survey of short-term outcomes of laparoscopic liver 
resection

Y. Miyasaka 1, T. Ohtsuka 1, Y. Mori 1, K. Nakata 1, S. Endo 2, S. Kozon 2, Y. Watanabe 2, Y. Abe 2, 
K. Nishihara 2, M. Kawamoto 3, M. Nakamura 1

1Department of Surgery and Oncology, Graduate School of Medical Sciences, Kyushu University - Fukuoka (Japan), 
2Department of Surgery, Kitakyushu Municipal Medical Center - Kitakyushu (Japan), 3Department of Surgery, 
Japan Community Health care Organization Kyushu Hospital - Kitakyushu (Japan)

Objectives
Laparoscopic liver resection (LLR) has become one of the standard options for the treatment of liver tumors. To grasp the 
current situation of LLR in a regional area in Japan, multi-institutional survey was conducted.

Methods
Three board certified training institutions of Japanese Society of Hepato-Biliary-Pancreatic Surgery in Fukuoka prefecture 
participated in this study. The data of characteristics, type of operation and postoperative outcomes of the patients who 
underwent LLR in those institutions were collected.

Results
Since 2000, 243 patients underwent LLR. There were 146 male and 97 female with the median age was 70 (28-88). There 
were 232 patients with Class A of Child-Pugh classification, and 11 with Class B. Ninety patients (37%) had a past history 
of abdominal surgery. Diagnoses of liver tumors included hepatocellular carcinoma in 128 patients, metastatic tumor in 86, 
cholangiocellular carcinoma in 12, and others in 17. The numbers of lesions were 1 in 213 patients, 2 in 27 patients and 4 in 2 
patients. Operation procedures included partial hepatectomy in 187 patient, segmentectomy in 2, left lateral sectionectomy in 
31, right posterior sectionectomy in 5, right anterior sectionectomy in 1, left medial sectionectomy in 1, left hepatectomy in 14 
and right hepatectomy in 2. Open conversion was required in 15 patients (6%). Median operation time was 208 min (30-828) 
and median blood loss was 75ml (0-2860). Postoperative complication (≥ Clavien-Dindo 3) was recognized in 9 patients (4%). 
Median postoperative hospital stay was 10 days (3-74).

Conclusion
The results of the current multi-institutional survey suggests that LLR is satisfactorily performed as an option of the 
treatment of liver tumors.

PO-086 The comparison for the resection of supra-dorsal segment and the other 
segments in Laparoscopic liver resection (LLR)

T. Aoba
Toyohashi Municipal Hospital - Aich (Japan)

Objectives
Laparoscopic liver resection (LLR) is performed in the worldwide. But it is difficult to perform of the resection at the supra-
dorsal segment (S7, 8). In our hospital, we performed LLR of the supra-dorsal segment by pure LLR. The aim of this study is 
to compare the LLRs of supra-dorsal segment and the other segment.

Methods
From January 2012 to December 2018, we performed 68 LLRs in our hospital. In resection, we did pure LLRs and used soft 
coagulation system, CUSA, and LCS. Patient characteristics, intraoperative and postoperative results were recorded. We 
compare these results in the two groups.

Results
We operated 62 LLRs in this period. 15 cases were supra-dorsal segment resection and 73 cases were the other segment. 
There were no significant differences in the characteristics of two groups. Operative time was longer and blood loss was 
much more in the supra-dorsal segment group significantly. There was no mortality in both group. And there were no 
significant differences in the postoperative complication in the two groups. Postoperative hospitalizations were similar in two 
groups.

Conclusion
There were no differences in the postoperative hospitalization and complication in the two groups. But operative time was 
longer and blood loss was much more in supra-dorsal segment resection. It is difficult to operate these segment and we must 
improve our procedure.
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PO-087 The Impact of Obesity on Laparoscopic Liver Resections: A systematic 
review and meta-analysis

N. Thiruchelvam 1, I.J.Y. Wee 2, L.S. Lee 1, S.S. Tan 1, A.K.H. Chiow 1

1Changi General Hospital - Singapore (Singapore), 2National University of Singapore, Yong Loo Lin School of 
Medicine - Singapore (Singapore)

Objectives
The prevalence of obesity in today's society has significantly increased over the years. With the growing utility of 
laparoscopy for liver resections, it is crucial to analyze the impact of obesity of laparoscopic outcomes, as obese patients are 
often presumed to have poorer outcomes due to associated co-morbidities and perceived increased technical difficulty. This 
study aims to appraise the current evidence comparing laparoscopic liver resection outcomes between obese and non-obese 
adult patients.

Methods
We performed this sytematic review and meta-analysis according to PRISMA guidelines. An electronic search was 
performed on MEDLINE, EMBASE and the Cochrane Library to identify studies comparing laparoscopic liver resection 
outcomes between obese and non-obese patients. Outcomes of interest included intra-operative data, in particular length of 
operation and intra-operative blood loss, as well as post-operative outcomes of overall mortality, morbidity, wound infections, 
re-operation, conversion and length of stay, amongst others.

Results
Amongst a total of 1,636 patients (20.3% obese; 79.7% non-obese), there were no increased risks of overall morbidity (RR 1.27, 
95%CI 1.00 to 1.61, P=0.050) and conversion rates in obese patients (RR 1.73, 95%CI 1.00 to 2.97, P=0.05). Although the risk of 
wound infection was higher (RR 1.65, 95%CI 1.04 to 2.64, P=0.030) in obese patients, there were no differences in other intra- 
and post-operative outcomes. In subgroup analyses, Asian studies had an increased conversion rate (P=0.010), but a decreased 
operating time (P=0.010).

Conclusion
Although obese patients undergoing laparoscopic liver resections are at an increased risk of post-operative wound infection, 
they are not associated with increased risks of peri- and post-operative outcomes.

PO-088 Clinical outcome of the pure laparoscopic liver resection, compared the 
open liver resection

T. Iida, J. Iwasaki, S. Harada, A. Mori, K. Nagata, Y. Takahashi, M. Matsuura, T. Shiota, A. Itami, 
T. Kyogoku
Kobe City Nishi-Kobe Medical Center - Kobe (Japan)

Objectives
By the advance of surgical technology, pure laparoscopic liver resection (LLR) is accepted as a safe procedure and spread 
rapidly. Recently the difficult pure laparoscopic anatomical liver resection is also introduced gradually.

Methods
resections without biliary reconstruction in our institute. They were consisted of 54 LLR and 219 open liver resection (OLR). 
We evaluated the clinical short-term outcomes (the intraoperative parameters and mobidity etc) in 54 LLR to compare with 
OLR, retrospectively. Pure LLR comprised of partial resection in 38, lateral sectionectomy in 6, anatomical resection in 10 
cases. In the details of anatomical LLR, we performed the left medial sectionectomy in 4 cases, segmentectomy in 2, right 
posterior sectionectomy in 2, right and left hepatectomy in each 1.

Results
The mean age of the study patients was 67.4 years (range, 40-84; 25 men and 29 women). The etiology of liver tumor was 
hepatocellular carcinoma in 32 cases, metastatic tumor in 22. There was no significant difference in the operation time 
between two groups (263.3 vs 296.8 minutes; NS). The LLR group had significantly lower intraopearative blood loss (136.5 
vs 609.3g; p<0.05) and shorter hospitalization days after surgery (10.5 vs 15.4 days; p<0.05) than those of OLR group. Severe 
surgical complication (above Clavien-Dindo IIIa) rate of LLR group was significantly lower than that of OLR (1.9 vs 15.1%; 
p<0.05). In LLR group, no bile leakage and liver failure occurred postoperatively.
Anatomical LLR (n=10) also had significantly lower blood loss (257.5 vs 749g; p<0.05) and shorter hospitalization days (11.4 vs 
18.4 days; p<0.05) than anatomical OLR (n=108).
However operation time of anatomical LLR was significantly longer than OLR (470 vs 342 minutes; p<0.05).

Conclusion
Although the clinical problems to be solved remain in anatomical liver resections, the pure LLR may be the safe and 
established procedure.
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PO-089 Comparison of laparoscopic major hepatectomy with matched open 
hepatectomy at a single center

K. Hayashi, Y. Abe, M. Shinoda, M. Kitago, H. Yagi, G. Oshima, S. Hori, Y. Kitagawa
Department of Surgery, Keio University School of Medicine - Tokyo (Japan)

Objectives
Several studies have reported that the short-term outcomes of laparoscopic liver resection (LLR) shown equivalent or better 
results than that of open liver resection (OLR). However the procedures of major hepatectomy are not standardized and 
these are currently being implemented only in limited facilities because of technical difficulties. In this situation, our hospital 
has shown better results that more than 70% of hepatectomy including major hepatectomy has been performed by LLR 
since insurance coverage was started in April 2016. In this report we compare the perioperative outcomes of LLR in major 
hepatectomy with those of OLR using the matching method.

Methods
We studied 42 cases of LLR in major hepatectomy (including hemihepatectomy and sectionectomy except for left lateral 
sectionectomy) performed in our hospital from April 2016 to November 2018 (hemihepatectomy 21, segmentectomy 21, except 
for left lateral). From Jan 2012 to Dec 2015, 27 cases of OLR in major hepatectomy, which would have been performed by 
laparoscopy in the current criteria, were used as control. We investigated operation time, blood loss, postoperative hospital 
stay and postoperative complications, retrospectively.

Results
There were no significant differences in the mean operation time between LLR group (450min) and OLR group (436min). 
The mean blood loss was significantly less in LLR group (146ml) compared to that in OLR group (553ml), and the median 
postoperative hospital stay was significantly shorter in LLR group (11.6days) compared to that in OLR group (16.9days). And 
2 cases of postoperative complications (Clavien-Dindo classification IIIa or more) occurred in LLR group (1 cases of bile 
leakage, 1 case of abdominal abscess), 2 cases in OLR group (2 cases of bile leakage).

Conclusion
LLR in major hepatectomy in selected patients had better results in blood loss, postoperative hospital stay, operation time 
and postoperative complications compared to OLR.

PO-090 3D laparoscopic liver resection: a single center’s experience with its benefits 
in surgical outcomes and surgical training

Z. Wang, V.G. Shelat, T.C.W. Huey
Tan Tock Seng Hospital - Singapore (Singapore)

Objectives
3D technology has significantly impacted on the commercial and entertainment market for a significant period of time. 
However in field of surgery, particularly in laparoscopic surgery, it has left only but a small mark, despite it being a solution 
to one of laparoscopy’s main shortcoming- the lack of depth perception. We present here forth our experience with 3D 
laparoscopic liver resection, its safety and feasibility as well as towards the training of junior hepatobiliary surgeons.

Methods
This is a retrospective analysis of 10 initial 3D Laparoscopic liver resections in our institute for a variety of pathologies, 
resection types and performing surgeons of different experience levels and looking at difficulty of the resection, duration of 
surgery, blood loss and post-operative outcome.

Results
A total of 10 patients underwent 3D laparoscopic liver resections between 2016 and 2018, since the purchase of a 3D 
laparoscopic system. Cases were performed for hepatocellular carcinoma, cholangiocarcinoma, colorectal metastasis and 
recurrent pyogenic cholangitis. There were no conversions during these 10 cases. 9 cases were minor liver resections while 
the last case was a right hemi-hepatectomy. On the Iwate difficulty scoring system, 2 cases were classified as low difficulty, 
while 7 were intermediate and 1 case was advance. A junior consultant (attending) performed 5 of the cases (3 of which were 
intermediate). Length of surgery, blood loss, length of stay was comparable to non 3D cases done in this institution by the 
same surgeons. There was no significant morbidities associated with surgeries done by junior surgeons.

Conclusion
The use of 3D laparoscopic camera device is a safe and feasible option for both experienced and junior surgeons when 
performing laparoscopic liver resection. However further large scaled randomized control trials are needed to confirm the 
presence and type of benefits as well as its use in the training of junior hepatobiliary surgeons.
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PO-091 Indocyanine Green (ICG) Tumor Localisation in Laparoscopic Liver Resections

H.J. Lim 1, A.K.H. Chiow 1, L.S. Lee 1, S.S. Tan 1, B.K.P. Goh 2, Y.X. Koh 2, C.Y. Chan 2, S.Y. Lee 2

1Hepatopancreatobiliary Unit, Department of Surgery, Changi General Hospital - Singapore (Singapore), 2Department 
of Hepatopancreatobiliary and Transplant Surgery, Singapore General Hospital - Singapore (Singapore)

Objectives
Fluorescence imaging with ICG is an increasingly important intra-operative navigation tool and a useful adjunct especially 
in laparoscopic liver resections where gross inspection, palpation and intra-operative ultrasound have their challenges. 
This study aims to evaluate the feasibility and safety of ICG tumour localisation in patients undergoing liver resection. The 
protocol and optimal timing of ICG administration will also be evaluated.

Methods
From 2015 to 2018, a multicenter study was conducted in Singapore General Hospital and Changi General Hospital to 
evaluate the feasibility and safety of ICG-NIR (near-infrared) imaging in liver tumour localisation following pre-operative 
administration of ICG from day 0 to 3 or 4 to 7.

Results
Majority were performed laparoscopically compared to open (26 vs 6). Amongst 32 patients, 46 lesions were resected - 23 
were hepatocellular carcinoma (HCC), 12 were colorectal liver metastases (CRLM) and 11 were benign lesions. ICG imaging 
delineated 82.6% prior to resection. Majority of HCC were detected as homogeneous fluorescing lesions (56.6%) while CLRM 
were detected in a heterogeneous (33.3%) or rim-fluorescing pattern (25.0%). For ICG-negative lesions, majority (75.0%) were 
in cirrhotic livers and 50% ≥1cm in depth. Majority of tumors ≤1cm in depth were detected (84.1%). Tumour depth (1.5mm 
vs 0.0mm, p-value=0.521) and ICG retention rate at 15 minutes (13.5% vs 11.0%, p-value=0.499) tended to be higher in the 
ICG-negative group. In 15 cirrhotic patients, ICG administered on pre-operative day 0 to 3 had better detection rates (66.7% 
vs 91.7%). There were no adverse events reported.

Conclusion
ICG-NIR imaging is a safe and feasible method to assist tumour localisation in laparoscopic and open liver resections.
Tumour depth of tumor and level of cirrhosis may affect ICG detection rate and different tumour types display characteristic 
fluorescent patterns. There may be an advantage of administering ICG further from the operative date in cirrhotic patients.

PO-092 Endoscopic ultrasound guided drainage of a complex right subphrenic 
abscess post laparoscopic hemihemihepatectomy

T. Ackermann, D. Croagh
Monash Health Clayton - Melbourne (Australia)

Objectives
Present a case report of a patient with a complex subphrenic collection requiring an endoscopic ultrasound guided drainage 
Review the literature concerning EUS drainage of postoperative collections, specifically the role endoscopic drainage for 
complex post operative collections located in the subphrenic space.

Methods
Review of patient medical records at Monash Health Clayton, Melbourne Australia.

Results
We would like to present the case report of an otherwise fit and well 53 yr old patient who presented for an elective 
laparoscopic right hemihepatectomy for metachronous CRLM. The procedure was complicated by a complex right subphrenic 
collection. The collection grew Enterocccus faecalis on aspirate. An attempt to drain the collection was made with CT guided 
percutaneous drainage and failed due to the location of the collection. In the setting of persisting sepsis the patient proceeded 
to a endoscopic ultrasound guided drainage with insertion of a 4cm plastic pigtail catheter in a collection located 4cm 
from the duodenum. The patient subsequently improved on antibiotics and has had the stent removed 6 weeks later with 
significant radioligical and clinical improvement.

Conclusion
To our knowledge, this is the first report describing the use of EUS to drain a right subphrenic abscess. Moreover, an 
additional unique feature described in this report is the distance traversed to access the collection. Typically, endoscopic 
transmural drainage is considered to be a viable therapeutic option for post-operative collections provided the collection is 
close enough to the gastrointestinal tract. Indeed, in the largest series of patients undergoing endoscopic drainage of post 
operative collections, attempts were only made for collections located less than 1cm for the gastrointestinal tract. 
Endoscopic transmural drainage of postoperative collections is an interesting alternative when percutaneous drainage fails 
and may avoid the need for complex revisions surgery.
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PO-093 Minimally invasive surgery for hilar cholangiocarcinoma and gallbladder 
cancer

C. Delimpalta
Addenbrooke's Hospital - Cambridge (United Kingdom)

Objectives
Hilar cholangiocarcinoma and gallbladder cancer represent rare biliary malignancies with poor prognosis. R0 resection is the 
only curative option, however the operations are technically complex, often requiring combinations of partial hepatectomy, 
portal lymphadenectomy, caudate lobe excision and biliary tract reconstruction. Minimally invasive approaches are associated 
with similar results and improved postoperative recovery compared to most open techniques in surgery. Our aim was to 
review their role in management of hilar and gallbladder tumors and to identify areas of improvement for future practice.

Methods
Review of published literature.

Results
Laparoscopic excision of hilar cholangiocarcinomas and gallbladder cancer is feasible and safe. Studies so far show comparable 
outcomes to the open approach for morbidity, complications and disease free survival. Bismuth I/II lesions and early 
gallbladder cancers are more likely to be managed laparoscopically than the complex resections and reconstructions required 
for Bismuth III/IV and advanced gallbladder malignancies. The necessity to perform sometimes multiple hepatojejunostomies 
with irregular small duct stumps is a major technical challenge. Another concern is the ability to achieve R0 resection when 
caudate lobe excision or portal lymphadenectomy are required. Here robotic surgery could be a solution, as multi-articulated 
arms offer improved 3D views into closed narrow spaces. Both malignancies have been successfully resected robotically but 
the number of patients is small, operative times longer and postoperative morbidity higher than in conventional approach. 
Conversion rates can be up to 40% for both approaches.

Conclusion
Minimally invasive resections are technically feasible and safe with comparable outcomes to open surgery based on 
preliminary studies. However careful patient selection is of utmost importance. More studies and longer patient follow up are 
required before they become a standard of practice.

PO-094 Robotic surgery in the treatment of colorectal liver metastases

C. Delimpalta
Addenbrooke's Hospital - Cambridge (United Kingdom)

Objectives
Colorectal liver metastases are the most common hepatic malignancy. So far conventional treatment has been via open 
resection, with laparoscopy gaining more widespread use in recent yeras. However the latter is associated with significant 
technical limitations which minimise the number of patients suitable for minimally invasive approach. Robotic surgery has 
been suggested as an alternative to overcome those obstacles.

Methods
Review of published literature.

Results
Robotic resection for colorectal liver metastases has been succesfully performed. It has been shown to have all the benefits 
of minimally invasive surgery with no increase in complication rate, postoperative mortality or compromise of the oncological 
outcome. It provides a solution to a number of technical issues encountered with laparoscopy. The increased freedom of the 
robot arms allows for better dexterity and easier tissue handling with angulation not achievable using rigid laparoscopic 
instruments. Access to small spaces and improved views can be especially useful in posterior segmental resections otherwise 
inaccessible by laparoscopy. Even more promising is the successful combination of robotic liver metastasectomy with 
simultaneous resection of the primary bowel lesion. This method can minimise overall operative morbidity and mortality as 
two major procedures normally done weeks apart are performed in a single session. It can lead to shortened total hospital 
stay and quicker access to postoperative chemotherapy.

Conclusion
Robotic liver surgery is gaining momentum and has created hopes of overcoming the technical difficulties associated with 
standard laparoscopy. It is quite promising as a method of resecting colorectal liver metastases and especially since it has 
been successful combined with simultaneous resection of the primary. However patient selection is of the utmost importnace 
and further studies are required before it gains more widespread use.
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PO-095 ICG Fluorescence Imaging-Guided Huge Hepatic Cyst Excision in patient at 
Increased Risk of Bile duct Injury

H.R. Han, Y.S. Han, H.T. Ha
Hepatobiliary Pancreas Surgery, School of medicine, Kyungpook National University - Daegu (Republic of Korea)

Objectives
Injury to the extrahepatic bile duct during bile duct or hepatic surgery can be reduced by better real-time visualization.
Recently, indocyanine green (ICG) fluorescence imaging has been used in laparoscopic hepatobiliary surgery. We applied ICG 
fluorescence imaging in patient with huge hepatic cyst which severely deviated extrahepatic bile duct.

Methods
The patient visited at our hopsital because of right upper quadrant abdominal discomfort. Several years ago, he received 
laparoscopic cholecystectomy and heard about hepatic cyst. However, the size of hepatic cyst was increased, and portal 
hepatis and the duodenum were deviated by compression on CT imaging.

Results
Under laparoscopic field, we could identify huge exophyting hepatic cyst which compressed portal triad and duodenum. 
Careful dissection of morison pouch was performed for hepatic cyst mobilization with adhesiolysis. The medial side of huge 
hepatic cyst stuck firmly with peri-hepatic structures including bile duct and portal vein, and the second portion of duodenum 
abutted by fibrotic adhesion. ICG fluorescence imaging correctly identified the common hepatic duct and remnant cystic duct 
and allowed for more meticulous and easier dissection. His intra-operative and post-operative course was eventful.

Conclusion
Therefore, ICG fluorescence imaging may guide a safe and accurate dissection and excision in hepatobiliary surgery by real-
time visualization of exta-hepatic bile duct.

PO-096 The Learning Curve for Minimally Invasive Hepatic Resections:  
A Systematic Review

I. Wee 1, N. Thiruchelvam 2, L.L. Lee 2, S.S. Tan 2, A. Chiow 2

1Yong Loo Lin School of Medicine, National University of Singapore - Singapore (Singapore), 2Department of General 
Surgery, Hepatopancreatobiliary Service, Changi General Hospital - Singapore (Singapore)

Objectives
In comparison to open liver resection, minimally invasive surgery offers encouraging morbidity and mortality outcomes. 
However, both laparoscopic (LAP) and robotic (ROB) platforms involve unique challenges that may require sufficient training 
before it can be safely performed. This systematic review sough to explore the learning curves for both LAP and ROB liver 
resection.

Methods
This study conformed to the PRISMA guidelines. Given the heterogeneity in outcomes reported, a narrative systematic 
review was performed.

Results
18 studies were included, of which 14 involved LAP and 4 investigated ROB learning curves. For LAP studies, studies 
employing cumulative sum control chart analysis reported a range of 25 to 60 as the minimum number of cases required to 
see improvements in clinical outcomes, with shorter learning curves for minor hepatectomy (15 to 28 cases). In ROB studies, 
various authors reported a range of 15 to 40 cases to attain reductions in blood loss, operative time, and length of hospital 
stay, with no differences between minor and major hepatectomy. One study proposed three main stages of the learning 
curve, which includes learning, competency, and mastery. However, others showed that the curve involves alternating period 
of improvements and regressions until mastery is attained. Furthermore, there appears to be a chronological trend towards 
shorter learning curves for institutions and surgeons who started their practice later. This is also accompanied by the 
increased prevalence of complex procedures performed later in the learning curve.

Conclusion
This study has shown that clinical outcomes have improved over time despite increments in surgical complexity. There 
remains a wide variation of learning curves attributed to differences in inter-institutional or inter-individual expertise 
and techniques. Junior surgeons nevertheless should undergo a step-wise progression in their training under committed 
supervision to achieve mastery.
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PO-097 Expansion of indication for laparoscopic segmental hepatectomy

S. Yamada, K. Maeda
Fukui Prefectural Hospital - Fukui (Japan)

Objectives
We have introduced laparoscopic partial and left lateral hepatectomy from 2011. Since they had become a more standardized 
procedure, we have recently expand open to laparoscopic major hepatectomy. The aim of this study was to compare between 
laparoscopic and open segmental hepatectomy.

Methods
We retrospectively reviewed records of 16 segmental hepatectomy in 251 liver hapatectomy in our city hospital between 
April 2010 and December 2018.

Results
This resulted in 16 segmental hepatectomy for comparison, 6 in the laparoscopic hepatectomy (LH) and 10 in the open 
hepatectomy (OH). Both groups were clinically comparable in terms of age and sex. 5 patients in the LH had hepatocellular 
carcinoma and 1 patient had metastasis. 3 patients in the OH had hepatocellular carcinoma and 7 patient had metastasis. 
The mean duration of operation was 440 min in LH and 366 min in the OH, no statistically significant difference was found 
between the two groups. Blood loss and duration of the postoperative hospital stay were slightly less in the laparoscopic 
group than in the Open group (394 vs 734 ml; 13 vs 23 days). 3 patients in OH required blood transfusions during surgery, but 
no patient in LH. Two patients in OH had bile leakage without reoperation, no patient in LH. Lastly, there were no deaths, 
reoperations, or 30-day readmissions in either group. Laparoscopic hepatectomy was successful without conversion to open 
laparotomy.

Conclusion
Since laparoscopic hepatectomy is performed in motion limitation and narrow space, tumor factors related to size and 
location should be considered. Despite the low volume in our hospital, we could safely expand the indications for laparoscopic 
segmental hepatectomy.

PO-098 Lipoprotein ratios and disease severity in patients with nonalcoholic fatty 
liver disease

S. Kim
Keimyung University - Daegu (Republic of Korea)

Objectives
The aim was to identify of lipoprotein ratios in patients with nonalcoholic fatty liver disease at the time of diagnosis.

Methods
This prospective study performed with patients 18 years of age without alcoholism or other liver disease (eg, hepatitis B/C) 
from January 2016 to September 2018. Data were collected in a large tertiary hospital with over 1000 beds. Disease severity 
in patients was analyzed using the nonalcoholic fatty liver disease (NAFLD) activity score. Lipoprotein ratios was measured 
using LDL-c/HDL-c ratio, and TC/HDL-c ratio, and TG/HDL-c ratio at the time of diagnosis.

Results
A total of 145 patients (61.2% males) with fatty liver disease was enrolled in this study. At the time of diagnosis, the NAFLD 
activity score (NAS) was 5 in 52.3% and 4 in 47.7%. The abnormal prevalence of lipoprotein ratios were in LDL-c/HDL-c 
(21.3%), TC/HDL-c (34.0%), and TG/HDL-c (32.6%) at the time of diagnosis. NAFLD progression was significantly associated 
with lipoprotein ratios such as LDL-c/HDL-c, and TC/HDL-c, and TG/HDL-c (OR = 1.235, 95% CI= 1.132-1.266, p < 0.01).

Conclusion
Based on this results, lipoprotein ratios will be monitored and managed in patient with nonalcoholic fatty liver disease for 
their good prognosis in the early diagnosed stage.
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PO-099 Liver Hydatid Cyst - Laparoscopic experience

D.N. Sah
TU Teaching Hospital - Kathmandu (Nepal)

Objectives
Evolution of laparoscopic technique and skills of the surgeons make partial pericystectomy as most commonly performed 
definitive treatment of liver hydatid cyst along the perioperative antihelmintic therapy. Aim of this study was to analyze the 
safety and early outcomes of laparoscopic treatment of hydatid liver cysts at our hospital.

Methods
This is a retrospective review of prospectively collected data of operated cases of liver hydatid cyst at Tribhuvan University 
Teaching hospital from 2017 January to December. All patients were given preoperative and postoperative Albendazole along 
with endocystectomy with partial pericystectomy. Patients demographics, cyst characteristics, perioperative details noted and 
analyzed.

Results
Total of 18 cases of hepatic hydatid cyst were operated over 12 months period with female predominance (72.2%) with 
median age of 34 years (18-59). Pain was most common symptom while palpable lump in 5 cases and jaundice in 3 cases. 
Multiple cysts were present in 3 cases and location wise right (12), left (4), bilateral (2). Size of largest cyst had mean of 8.5 cm 
(range 5.5-13 cm). As per WHO classification, type of cyst were CL (3),CE1 (8), CE 2 (5) and CE 3 (2). One case was converted 
to open because of uncontrolled bleeding. Median duration of surgery was 90 minutes (60-150 min). Perioperative 30 days 
major complications occur in 16.7 % cases with no mortality. On follow up of median 12 months (9-20) had no recurrence and 
no readmission.

Conclusion
Laparoscopic treatment of liver hydatid cysts is safe and effective option with advantage of minimally invasive surgery. 
Keywords - Hydatid , Liver, Laparoscopic, Pericystectomy.

PO-100 Adequate pain management protocol to reduce perioperative opioids 
prescription

R. Soong, Y. Chen
Department of General Surgery, Chang Gung Memorial hospital - Keelung (Taiwan)

Objectives
Pain management is an important part in the perioperative period. Multimodal postoperative analgesia was suggested 
including opioid and non-opioid pharmacological modalities.To gain a good pain management with less opioids use is still our 
goal.Epidural analgesia in open surgery and avoidance of opioids were suggested by the enhanced recovery after surgery 
program, however, routine epidural analgesia is not adopted by the anesthesiologist in our department and we use other pain 
management protocol to get adequate postoperative pain control.

Methods
We retrospectively review our patients under laparoscopic liver resection during 1st January ,2017 to 31st October,2018. 
Patients with adequate cardiac function were suggested to receive Parecoxib 40mg (Dynastat) IV infusion perioperatively. 
The status of postoperative pain was evaluated by the trained nurses using numerical scale and additional opioid would be 
prescribed if the pain score is more than 4.

Results
Total 81 patients undergoing pure laparoscopic liver resection were enrolled and most of them (68/81) had hepatocellular 
carcinoma. 61 patients received perioperative dynastat infusion and 37 of them (60.1%) didn’t require intravenous (IV) form 
opioids postoperatively while 7 of the 37 patients required oral opioids.Patient without perioperative dynastat required 
more doses of IV opioids, and only 6 of the 20 patients (30%) didn’t require IV opioids but half of the 6 patients required oral 
opioids.

Conclusion
From our study, 37% of our patients undergoing laparoscopic hepatectomy didn’t require any opioid under the pain control 
protocol. They discharge with oral acetaminophen or NSAID. ERAS aimed to enhance the perioperative outcome with 
pain management protocol, however, the resistance from the other members or the lack of manpower makes it difficult to 
performing epidural anesthesia in our hospital. We use an alternative method with an acceptable outcome which may provide 
another choice to get adequate postoperative pain control.



198

PO-101 Minimal opioid use after laparoscopic liver surgery

J. Savikko 1, A.M. Hiltunen 2, L. Vikatmaa 3

1HUS Helsinki University Hospital, Department of Transplantation and Liver Surgery - Helsinki (Finland), 2HEMA 
Institute, Department of Industrial Engineering and Management, Aalto University - Helsinki (Finland), 3HUS 
Helsinki University Hospital, Department of Anesthesiology and Intensive Care Medicine - Helsinki (Finland)

Objectives
Opioid medication after surgery may trigger serious opioid misuse. Multimodal pain management could prevent that. We 
describe an enhanced recovery protocol (ERP) after laparoscopic liver surgery (LLS), in which the opioid use is minimized.

Methods
Opioid use of 78 LLS patients was studied. Opioid sparing pain management was applied together with multimodal ERP. 
Primary pain control was achieved with iv NSAIDS, low-dose opioid and corticosteroids. Combination of per oral (po) 
ibuprofen and long-acting tramadol (TRA) was routinely administered shortly after operation. Postoperative pain was 
regularly assessed. In case of severe pain, the patient could receive po oxycodone (OXY). At discharge, ibuprofen and long-
acting TRA were prescribed. Follow-up call was made 3 days after discharge, and pain level was assessed with scale: no pain 
- moderate pain - severe pain.

Results
LLS were done during Aug 2016 - Sep 2018 due to malignancy in 66 (85%) of cases, mostly colorectal liver metastases. 
Median age was 67 years (range 17-88), ASA class 3, and postoperative hospital stay 2 days (range 1-8 days). Sixty-seven 
(86%) patients were discharged by the 3rd postoperative day (POD). At the ward, OXY was administered to 30 (38%) patients 
on the operation day (median 10 mg), to 31 (40%) at POD 1 (10 mg) and to 12 (15%) at POD 2 (10 mg). Altogether 31 (40%) 
patients did not receive any OXY at the ward. TRA was dosed regularly to 65 (83%) and NSAID to 50 (64%) patients. After 
discharge, 14 patients (18%) did not have pain and were content with their medication. Most patients (N=43, 55%) experienced 
moderate pain, but 35 (81%) of those considered the medication as sufficient. Seven patients (9%) had moderate pain and 
tolerable medication. One patient had severe pain, but reported satisfactory medication.

Conclusion
The opioid use can be minimized effectively after LLS. The multimodal pain management after surgery is a potent way to 
prevent subsequent opioid misuse.

PO-102 A case of ruptured pseudoaneurysm at the resection surface after 
laparoscopic liver resection

K. Umemura, K. Ishido, N. Kimura, H. Nagase, Y. Takafumi, D. Kudo, K. Hakamada
Department of Gastroenterological Surgery, Hirosaki University GRaduate School of Medicine - Hirosaki (Japan)

Objectives
We report a case of pseudoaneurysm rupture at the resection surface after laparoscopic liver resection (LLR).

Methods
The patient was treated at Hirosaki University Hospital in Japan.

Results
The patient, a 51-year-old man, was admitted to our hospital with elevation of the serum PIVKA-II level. A CT scan 
demonstrated a tumor 50 mm in diameter in the anterior section of the liver. After further examination, the tumor was 
diagnosed as a hepatocellular carcinoma, which had ruptured, resulting in bleeding into the abdominal space. Trans-
arterial embolization was therefore performed. After the patient’s general status had stabilized, the tumor was removed 
by laparoscopic partial liver resection. Although the postoperative course was stable, a routine CT scan one week after 
the operation revealed rupture of a pseudoaneurysm at the resection surface of the liver. Angiography confirmed that the 
pseudoaneurysm was located at the periphery of A6, corresponding to the resection surface of the liver. The pseudoaneurysm 
was embolized seven days after the operation. The clinical course was thereafter uneventful, and the patient was discharged 
three days after the embolization.

Conclusion
There have been few previous reports of pseudoaneurysm after LLR. Here we discuss the mechanism of pseudoaneurysm 
onset after laparoscopic liver resection.
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PO-103 A Case of Advanced Hepatocellular Carcinoma Successfully Treated with 
Liver Resection after Administration of Sorafenib

S. Kodai, A. Kanazawa, C. Nobori, G. Hamano, M. Kinoshita, K. Nishio, K. Maeda
Department of Hepato-Biliary-Pancreatic Surgery, Osaka City General Hospital - Osaka (Japan)

Objectives
Introduction; Multimodal treatment includes sorafenib and surgery is valuable for advanced HCC. Practically, patients 
who have unresectable HCC are potential candidates for sorafenib. Some cases were reported that undergo surgery after 
administration of Sorafenib. We report the case of a patient who was treated with sorafenib with a palliative intent but 
eventually had a resection after good clinical and radiological response.

Results
Case; A 76-year-old man referred to our hospital for advanced HCC with chronic hepatitis type B. Although he underwent 
right anterior sectionectomy and S3 segmentectomy, multiple recurrences were found in the hepatic remnant after 2 months 
later. TACE and TAI were performed separately. One and a half month after the last TAI, multiple HCC with portal vein 
tumor thrombosis were detected on CT scan. A half dose of sorafenib (400mg/day) was administered for this patient who 
were refractory to TACE. We had to stop to administrate sorafenib because of general fatigue and anorexia (Grade 3) 4 
weeks later. Furthermore, these adverse events got worse and the ascites appeared and finally he hospitalized palliative 
care unit for best supportive care for 3 weeks, and received outpatient treatment more than 14 months.15 months after 
intermittent of sorafenib administration, his condition has improved dramatically, and CT revealed the multiple HCC reduced 
in size, in addition the portal vein tumor thrombosis was disappeared. As his performance status and liver function was well 
preserved, we underwent partial hepatectomy for residual HCC. Non-Cancerous tissue of liver was almost normal structure 
with F3 fibrosis.

Conclusion
This case demonstrates the possibility to cure advanced HCC refractory to TACE by the Sorafenib administration 
combination with surgical treatment. This case demonstrates the possibility to cure advanced HCC refractory to TACE by 
the Sorafenib administration combination with surgical treatment.

PO-104 Laparoscopic Left Lateral Sectionectomy for Ruptured Large 
Hepatocellular Carcinoma Controlled After Transcatheter Arterial 
Embolization: A Case Report

M. Sunahara, Y. Ohshima, T. Uesaka, Y. Terasaki, T. Katayama, K. Okuda, T. Ohshima, Y. Ohkawa, K. Misawa
Department of Surgery, Sapporo City General Hospital - Saaporo (Japan)

Objectives
Spontaneous tumor rupture is a potentially life-threatening complication of hepatocellular carcinoma (HCC). The treatment 
strategy remains unclear, although hepatectomy for HCC controlled after transcatheter arterial embolization (TAE) could 
improve prognosis. Laparoscopic hepatectomy is increasingly being used worldwide and considered the preferred approach 
for left lateral sectionectomy and small peripheral partial liver resections as stated by the Louisville consensus. We report the 
case of pure laparoscopic left lateral sectionectomy for ruptured large HCC controlled after TAE.

Methods
A 75-year-old man was admitted to our hospital because of preoperative examination of HCC in segment II/III (10 cm in 
a diameter). He underwent Bentall operation followed by taking warfarin because of dilated ascending aorta antecedent 
to hepatectomy. He developed a fever on 19 days after the vascular operation. CT revealed that HCC was ruptured and 
bleeding to abdominal cavity.

Results
Emergency TAE was performed to get haemostasis. Therefore, we performed elective laparoscopic left lateral sectionectomy 
for the HCC 35 days after TAE. Although HCC was adhered to the anterior wall of the stomach and greater omentum, there 
was no dissemination to the peritoneum. Serosa and superficial muscular propria of the gastric wall were partially resected 
to preserve the stomach using laparoscopic coagulating shears (LCS). Liver transection was performed using CUSA and LCS. 
The operative time was 373 minutes, and intraoperative blood loss was 50 g. The postoperative course was uneventful, and 
the patient was discharged on postoperative day 9.

Conclusion
Elective laparoscopic left lateral sectionectomy could be an option for the patients with ruptured large HCC controlled after 
TAE.
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PO-105 Investigation of postoperative biliary leakage in laparoscopic liver resection

M. Kinoshita 1, S. Kobayashi 1, H. Eguchi 1, Y. Iwagami 1, H. Akita 1, T. Asaoka 1, T. Noda 1, K. Gotoh 1, 
M. Mori 2, Y. Doki 1

1Osaka University, Graduate School of Medicine, Department of Gastroenterological Surgery - Osaka (Japan), 
2Department of Surgery and Science, Graduate School of Medical Sciences, Kyushu University - Fukuoka (Japan)

Objectives
Difficulty of operation is existing in laparoscopic liver resection (LLR) due to limited vision and/or limited manipulation. The 
cause of postoperative biliary leakage (POBL) might be different from that of open liver resection (OLR), according to the 
results of our data from multicenter prospective study regarding postoperative complications (CSGO-HBP-004, sub-analysis). 
Herein, we investigated LLR, especially in possible causes of POBL.

Methods
We retrospectively analyzed prospectively collected database regarding LLR between 1997 and 2017 (hepatocellular 
carcinoma 148 (59.2%), metastatic liver cancer 79 (31.6%)).

Results
Surgical outcome of LLR was follows; hybrid approach 51 cases (20.4%), pure LLR 189 cases (75.6%), anatomical resection (AR) 
40 cases (16%), non-anatomical resection (NAR) 210 cases (84%), median blood loss 80 mL (uncountable-1600 mL), operating 
time 238 minutes (70-723 minutes), postoperative hospital stay 13 days (7-85 days). In this series, 3 cases of POBL were 
observed (1.2%); all 3 cases underwent pure laparoscopic NAR for cancer at segment 8 with crushing clamp with energy 
devices. One case was re-liver resection. The other factors were not different in comparison of no POBL cases; gender, age, 
cause of surgery, background liver diseases, tumor size, body mass index, year of surgery, and liver resected weight. The 
operating time in POBL was longer than that in no POBL after NAR at segment 8 (n=47) (432 versus 266 minutes, p<0.05) 
with no difference of blood loss. All POBL were grade IIIa complication of Clavien-Dindo classification, and postoperative stay 
was 20, 23, 85 days in each patient.

Conclusion
Rate of POBL was higher in NAR at segment 8 (6.4%), because of possible difficulty of approach with longer operating time, 
compared with POBL in total cases of LLR (1.2%).

PO-106 Laparoscopic hepatectomy using bipolar hemostatic sealor for malignant 
liver tumor with liver cirrhosis

M. Ishizaki, K. Matsui, R. Nakatake, M. Kaibori
Kansai Medical University - Hirakata (Japan)

Objectives
We reported a surgical technique and outcomes of laparoscopic hepatectomy (lap-HT) in our hospital.

Methods
After mobilization of the right lobe with the patient in the half-lateral position, we resected the liver tissue using ultrasonic 
aspirator (UA) and bipolar hemostatic sealor (AquamantysTM BipolarR) for liver tumor in right lobe. This surgical instrument 
is useful for laparoscopic resection of the liver because of the vessel sealing technology. This bipolar sealer is a relatively new 
device that delivers RF energy coupled with saline solution irrigation for hemostatic sealing at lower temperatures (<100
°C) than conventional electrocautery devices. This device functions to shrink the collagen in the walls of the tissue vessels 
without causing charring or burning, as opposed to standard electrocautery. Total number of lap-HTs were 152 cases in our 
hospital. In 152 cases of lap-HT, number of partial hepatectomy and left lateral lobectomy were 101 cases. In 101 cases, 42 
cases were using bipolar hemostatic sealor and 59 cases were using another device (monopolar).

Results
There were no significant difference between two groups in patient characteristics, although number of patients with liver 
cirrhosis were higher in bipolar group than in monopolar group. There were no significant difference between two groups in 
postoperative complication and hospital stays. There were also no significant difference between two groups in prognosis.

Conclusion
Laparoscopic hepatectomy using bipolar hemostatic sealor can be safely for patients with liver cirrhosis.
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PO-107 First laparoscopic liver resections in Bab El Oued Universitary hospital, 
Algeria : Beginning experience in a developing country

A.F. Bouras, D. Benaibouche, H. Kaci, F. Merad
Chirhrgie digestive, CHU Bab El Oued - Algiers (Algeria)

Objectives
Laparoscopic liver resection has become widespread and is, for many types of resections and indications, currently a gold 
standard. Although this technique is well established in developing countries, it is still not the case for many developing 
countries. Our objective is to discuss first steps of our experience.

Methods
A program of laparoscopic liver started in our institution a few months earlier. All tumors to the liver that were into the 
Louisville guidelines were discussed for laparoscopy.

Results
In the first year of th eexperience, six patients were included and operated laparoscopically. Interventions were à left 
hepatectomy and a left sectionectomy for a hépatolithiasis, an Segmentectomy VI for a hydatic cyst and three tumorectomies 
for metastasis and symptomatic hemangioma. There were no complications superior to Clavien Dindo grade II.

Conclusion
LLR in our institution and our country is at its beginning with encouraging results. One of the most important challenges of 
these interventions in developing countries, besides the availability of technological tools, is the increasing of the global pool of 
patients scheduled to surgery.

PO-108 The effect of preoperative 3D simulation for pure laparoscopic liver 
resection

T. Sano, N. Chiba, M. Nakagawa, I. Koganezawa, K. Yokozuka, K. Hikita, T. Kobayashi, R. Tsutsui, 
K. Tomita, S. Kawachi
Tokyo Medical University Hachioji Medical Center - Hachioji (Japan)

Objectives
In recent years, three-dimensional (3D) simulation has been commonly used for liver surgery. Pure laparoscopic liver 
resection (PLL) is difficult because of lack of sense of touch, so understanding the complicated liver structure before surgery 
is essential to perform safe liver resection. However, few studies have analyzed the usefulness of this 3D simulation. The aim 
of this study was to evaluate the effect of 3D simulation on the outcome of pure laparoscopic liver resection.

Methods
This study included 45 patients who underwent PLL with preoperative 3D simulation (simulation group) and 41 patients who 
underwent PLL without simulation (no simulation group) for hepatic tumor between November 2009 and November 2018. 
3D preoperative simulation by SYNAPSE VINCENT for planning of liver resection has been performed since 2012. The 
perioperative outcomes, including operation time, blood loss, postoperative hospital stay, tumor diameter and postoperative 
complication rate were compared between the two groups.

Results
There were no significant differences between simulation group and no simulation group in blood loss (100 vs. 50 ml ; p=0.104) 
and postoperative complication rate (9.8 vs. 2.5 % ; p=0.210). In contrast, maximum tumor diameter in the simulation group 
was significantly bigger than in the no simulation group (23 vs. 19 mm ; p=0.019). Operative time and postoperative hospital 
stay in the simulation group was shorter than in the no simulation group (214 vs. 274 min ; p=0.095) and postoperative 
hospital stay (9 vs. 10 days ; p=0.066).

Conclusion
These findings demonstrate that 3D preoperative simulation for PLL enables to resect hepatic tumor in safety and may 
reduce the operation time and postoperative hospital stay, although background factors in both groups are different.
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PO-109 Indocyanine Green Applications in Laparoscopic Liver Surgery

K. Panganiban, C. Teh
St Luke's Medical Center - Quezon City (Philippines)

Objectives
Hepatopancreaticobiliary (HPB) surgery has always been a challenging field. It requires a lot of knowledge, skill and ability 
to know when and not to; more so, in laparoscopic HPB surgery, which is technically more demanding and has the limitation 
of tactile feedback. Fluorescence-guided surgery (FGS) with indocyanine green (ICG) has recently been revolutionizing the 
current standards of practice. It provides real-time intraoperative imaging and assessment, vascular angiography, tumor 
localization and guide in liver resection, addressing the limitation of tactile feedback, ultimately decreasing possible operative 
injuries and complications with improved visualization. This paper aims to present the simplicity, safety and significance of 
FGS in HPB cases, more specifically in liver surgery.

Methods
16 liver surgeries, 2 pancreatic surgeries and 47 cholecystectomies were performed under FGS. Systems used: Karl Storz, 
Olympus Visera, Novadaq i-SPY & Pinpoint, Stryker. Pre-operative and intra-operative administration of ICG was done at 
different dosages & timing, depending on the planned surgery.

Results
In liver surgery, 100% identification & localization of target lesions - benign & malignant; false positive lesions in 3 
cases. Lesions not present in pre-operative imaging identified under FGS in 2 cases. In pancreatic surgery, there is 100% 
identification in vascular angiography; poor ICG uptake noted in pancreatic tumors. FGS with ICG may be used for acute & 
chronic cases of cholecystectomy. There is 100% (47/47) identification of CBD, some of which identified after some degree 
of dissection, simultaneously checked under FGS. Bile leak appreciated in 2 cases prior to closure which were immediately 
addressed. In 100% of the cases, no bile duct injury noted immediately & at 1 month follow-up. In all cases, no adverse 
reactions observed, immediately and at 1 month follow-up. Operative time & hospital stay, not affected.

Conclusion
ICG use is safe, simple and of significant.

PO-110 Laparoscopic Hepatic Cyst Deroofing Aided by Indocyanine Green 
Fluorescence Imaging

K. Kimura, Y. Otsuka, R. Okada, Y. Ito, Y. Matsumoto, Y. Kubota, T. Maeda, M. Tsuchiya, 
K. Funahashi, H. Kaneko
Department of General and Gastroenterological Surgery, Toho University Omori Medical Center - Tokyo (Japan)

Objectives
We performed laparoscopic deroofing of hepatic cysts aided by indocyanine green (ICG) fluorescence imaging in 7 patients.

Methods
When the cyst wall was opened and the interior wall was examined after fluid aspiration, the biliary ducts, which had been 
invisible under white light, were sharply delineated. Visible ducts relevant to the incision line were clipped or ligated, and 
resected. The coagulable area of the remaining internal wall was extremely small, and was localized to avoid visible vessels 
and delineated ducts.

Results
6 patients were women. 1 patient was man: average age 69 (52-83), average duration of surgery 172.5 min (103-232), 
average blood loss 14.4 mL (1-70), no perioperative complications. In no patient was cyst fluid fluorescent by ICG imaging at 
laparotomy.

Conclusion
This method contributes to a safer laparoscopic deroofing procedure by enabling identification of any bile leakage from the 
transected liver surface and the assessment of duct paths in the internal wall of the cyst.
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PO-111 Recurrent Hepatic cyst: A Case Report

C.C. Arguelles, A. De Larrazabal, C.P.R. Yacapin, C. Ejercito
Ospital ng Muntinlupa - Muntinlupa (Philippines)

Objectives
Nonparasitic simple hepatic cyst affect 5-10% of the population. Laparoscopic deroofing is commonly used to treat simple 
hepatic cysts with a recurrence rate of 9.6% and a complication rate of 3.3%. Studies have shown that omentopexy does not 
reduce recurrence rate or complication rate. Cyst recurrence is thought to result from incomplete deroofing or development 
of a false lumen by adjacent tissues. Management of recurrence is still unclear. Experts propose repeat laparoscopic deroofing 
or resection of the cyst depending on its location. This case shows that adding omentopexy after laparoscopic cystectomy is 
an effective and safealternative for a large recurrent simple hepatic cyst.

Methods
This is a case of a 27-year old female who presented with an 8-month history of enlarging abdomen and early satiety. 
Abdominal CT scan showed a large hepatic cyst measuring 17x20x20cm located at segment 5. She underwent laparoscopic 
deroofing and consulted at our institution after 3 months due to recurrence ofsymptoms. Repeat abdominal CT scan revealed 
a recurrent hepatic cyst with internal septations measuring 19.1x17.9x14.9cm. She underwent laparoscopic cystectomy with 
omentopexy and was discharged after a few days without complications. Follow-up after 6 months revealed no recurrence of 
symptoms and cyst.

Results
Some authors propose omentopexy in hepatic cysts with exposed wall, when they are located intrahepatically or posteriorly 
at segments 7 or 8, when cyst size is >10 cm, or when only <50% of the wall can be resected. Studies have shown that 
omentopexy has a similar efficacy with laparoscopic deroofing during initial management of simple hepatic cysts. There is 
no consensus yet in the management of recurrent cysts. These indications can be appliedto add omentopexy after repeat 
deroofing or cystectomy in recurrent cysts.

Conclusion
Laparoscopic cystectomy with omentopexy is a safe and effective option in treating large recurrent nonparasitic hepatic 
cysts.

PO-112 Verification of difficulty scoring system for laparoscopic liver resection

M. Kitago, H. Higashi
Keio University, School of Medicine, Department of Surgery - Tokyo (Japan)

Objectives
Although Ban et al. developed the Difficulty Scoring System (DSS) for the laparoscopic liver resection (LLR) in 2014, the 
validify of the DSS remains unclear. This study examined the validity of the DSS by using the LLR database from Keio 
University Hostpital.

Methods
A single institute, retrospective cohort study was conducted. We included the patients who were underwent pure LLR at our 
hospital from April 1996 to March 2017. The patients were categorized into three groups; “low risk” (1-3 points), “intermediate 
risk” (4-6 points), and “high risk” (7-10 points), and the data were assessed in the following components: operation time 
(>200min, 201min-400min, 401min<), intraoperative hemorrhage (<100ml, 101-1000ml, 1001ml<), postoperative hospital stay 
(<7days, 8-14days, 15day<), and morbidity (more than Clavian-Dindo classification Ⅲa). The tumor location score of S1 was 
defined as 4 points in this study. We excluded patients who were performed simultaneous colectomy and hepatectomy due to 
the difficulty in assessing the operation time and the amount of hemorrhage by LLR.

Results
A total of 218 patients (157 men, and 61 women), the median age was 68, and BMI was 22.9. The extent of liver resection 
was Hr0 for 151 cases, HrS for 18 cases, Hr-LLS for 16 cases, Hr1 for 17 cases, and Hr2,3 for 16 cases. According to the DSS, 
the number of each group for “low”, ”intermediate”, ”high” was 87, 81, 50, respectively. Utilizing the multivariable-adjusted 
logistic regression analysis, the three-level difficulty index was significantly associated with the operation time (p<0.001) and 
intraoperative hemorrhage (p=0.019). In contrast, there was no significant association of the three-level difficulty index with 
post operative hospital stay and morbidity.

Conclusion
Our current study suggested that the DDS could be a good proxy for estimating the surgical difficulty of LLR.
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PO-113 Comparison with the predictive tools to assess the difficulty of laparoscopic 
liver resection: Which is the best?

Hideaki Iwama, Etsuro Hatano, Toshihiro Okada, Naoki Uyama, Kazuhiro Suzumura, Ikuo Namura, 
Masaharu Tada, Miyashita Seikan, Hideaki Sueoka, Jiro Fujimoto
Division of Hepato-Billiary-Pancreatic Surgery, Department of Surgery, Hyogo College of Medicine - Hyogo (Japan)

Objectives
Three Japanese, Ban, Hasegawa and Kawaguchi, reported the predictive tools to assess the difficulty of laparoscopic liver resection (LLR). 
The difficulty of LLR is classified with 3 groups in the reports respectively. The purpose of this study is to clarify which is the best to 
assess the difficulty of LLR.

Methods
We performed LLR in 104 patients from January 2016 to September 2018. In this study, 7 patients were excluded, because 3 cases were 
LLR of Segment 1 and 4 cases were LLR with a hybrid technique.
We classified these 97 patients to 3 groups by using each assessment, and calculated respectively the median of operation time, blood loss 
and postoperative hospital stay, the rate of conversion, postoperative morbidity(Clavien-Dindo grade≧Ⅲ) and postoperative mortality in 
3 groups, and analyzed statistically.

Results
Among 97 patients, 54 patients were male and 43 patients were female. The median age of the patients was 70 years old (61-77 years 
old).
Each median of the operation time, blood loss and postoperative hospital stay was 299 minutes (238-388 minutes), 75 ml (20-160 ml) and 
10 days (8-13 days). The rate of conversion was 4.1% (4 cases), the postoperative morbidity was 3.1% (3 cases), and the postoperative 
mortality was 2.1% (2 cases).
Ban’s difficulty scoring system for LLR classified the 97 patients to Low : median : High = 45 : 36 : 16. Hasegawa’s prediction of pure LLR 
surgical difficulty divided the patients to low difficulty : median difficulty : high difficulty = 58 : 30 : 9. Kawaguchi ‘ classification system 
grouped them into I : Ⅱ : Ⅲ = 73 : 17 : 7.
We analyzed statistically each 3 groups of operation time, blood loss, conversion rate, morbidy, mortality and postoperative hospital 
stay. There were 4 significant differences (operation time, blood loss, morbidity and postoperative hospital stay) between the 3 groups of 
Ban’ classification. On the other hand, there were only 2 significant differences (operation time and blood loss) between the 3 groups of 
Hasegawa’s or Kawaguchi’s classification.

Conclusion
In this study, the difficulty scoring system which was reported by Ban might be the best predictive tool to assess the difficulty of LLR.
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PV-001 Tips for junior hbp surgeon to perform laparoscopic anatomic s3 
hepatectomy in a regional hospital

Chih-ho Hsu (Taiwan)

Laparoscopic anatomic hepatectomy is an advanced procedure for hbp surgeons, and most junior hbp surgeons would 
perform laparoscopic left lateral segmentectomy or wedge resection as their initial experience for laparoscopic hepatectomy. 
miaoli general hospital is a regional hospital in alliance with far-eastern memorial hospital, and it provides surgical service 
majorly laparoscopic appendectomy, cholecystectomy or colectomy. laparoscopic anatomic hepatectomy had never been 
performed in this hospital before, and some special devices for laparoscopic hepatectomy, such as laparoscopic ultrasound 
transducer or cusa, are not available. this video would present a junior hbp surgeon to perform laparoscopic anatomic 
hepatectomy for hepatocellular carcinoma (hcc) at s3.

PV-002 Laparoscopic anatomical resection of dorsal sviii. icg fluorescence guidance

Santiago Lopez Ben (Spain)

We present the case of a 38 years old woman who underwent in 2013 a laparoscopic splenopancreatectomy to treat a enet' s 
g2 neuroendocrine tumor (net) of the tail of the pancreas and that during the follow-up presented a quick growth of a pre-
existing subcentimeter nodule assumed to be an hemangioma. the lesion is situated in the dorsal subsegment of segment 8, 
between the anterior fissural vein and the right hepatic vein (rhv). under the diagnosis of liver metastasis of pancreatic net 
we decide to performe an anatomical resection of dorsal sviii. following in a craneo-caudal direction the anterior fissural 
vein p8 dorsal could be identified and clamped. despite of a faint isquemic delineation could be identified in order to better 
demarcate s8 dorsal we infused 10 mg of indocyanine green and under near-infrared light scope s8 dorsal could be counter-
stained. transection went on by esposing rhv fron the root to the periphery and the section of liver parenchyma between rhv 
and the demarcation on the ventral side. after finishing the resection all the remannant liver was well perfused as shown by 
fuorescence.

PV-003 Repeat intercostal ports for re-do dome laparoscopic liver resection

Bartholomew Mckay (Australia)

The video will present a case of a 40-year-old female who underwent a re-do laparoscopic liver resection for a dome 
colorectal liver metastasis using an intercostal port. her past surgical history included a laparoscopic liver resection of a dome 
colorectal liver metastasis using an intercostal port 2 years prior in addition to multiple laparotomies for colorectal primary 
resection and formation/reversal of stoma. the video will demonstrate the benefits of the intercostal port with the impressive 
views and dexterity of instruments afforded. it will also show the feasibility of placing intercostal ports in patients who have 
had them previously.
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PV-004 Robotic left lateral sectionectomy for hcc in non-cirrhotic liver

Carlos Redondo (Spain)

We present the case of a 45 years old woman, asymptomatic, with previous history of celiac disease and depression, 
the magnetic resonance imaging (mri) showed a lesion in a non-cirrhotic liver. the tumor was located in segments 2-3, 
measured 36x32x32 mm. and had typical features of hepatocellular carcinoma (hcc). the patient was proposed for left lateral 
sectionectomy and limited resection. the surgery was performed with the assistance of the da vinci-si surgical system (intuitive 
surgical inc., sunnyvale, ca, usa) robot. patient was placed in supine position, 4 robotics port were used, and an additional port 
for the assistant, hilar dissection, and section of arterial and portal branches, parenchymal transection using cusa, harmonic 
and ligasure, small vessels and biliar duct clipped, the specimen was extracted trough a pfannstiel incision.

PV-005 Robotic partial right hepatectomy with pre-transection microwave 
coagulation

Iswanto Sucandy (United States of America)

A 70 years old woman with a history of nash cirrhosis diagnosed with 3 right-sided liver lesions. two adjacent lesions were 
compatible with hepatocellular carcinoma in segment viii (1.5 and 2.1 cm) and the third lesion compatible with intrahepatic 
cholangiocarcinoma in segment vi (4 x 2 cm) via percutaneous biopsy. robotic partial right hepatectomy with pre-transection 
microwave ablation to minimize blood loss was planned. intraoperative ultrasound confirmed the location of the lesions. 
microwave ablation for coagulation was undertaken along the line of parenchymal transections. the parenchymal transection 
was undertaken using monopolar scissors and robotic extended vessel sealer. total estimated blood loss was less than 100ml. 
the specimens were placed in a large endoscopic retrieval bag and removed through the gelport. the patient tolerated the 
operation well and was discharged on postoperative day 6 without complications.

PV-006 Laparoscopic right hepatic trisectionectomy

Shin Nakahira (Japan)

We performed laparoscopic right hepatic trisectionectomy by clamp clash method using the harmonic ace for a patient 
with hepatoma. the total operative time was 469 minutes, and blood loss was 300g. the patient was discharged on the 8th 
postoperative day without any adverse events.
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PV-007 Metastasis liver recurrence after open rigth hepatectomy: laparoscopic 
segment 4a resection eco-icg guided

Julio Santoyo (Spain)

In this video we show a re-hepatectomy of segment 4a after a previous open right hepatectomy for colorectal liver 
metastasis and subtotal of colectomy. in order to locate the lesion after extensive perihepatic adhesiolisis we use 
intraoperative ecography and icg. a limited liver resection is carry out under pringle maneuver with ultrasonic and energy 
devices and continuous eco-icg control. the duration of the operation was 280min, without blood transfusion. the los was 4 
days with any complication.

PV-008 Indocyanine green (ICG) guided, robotic assisted left hemihepatectomy

Roland Croner (Germany)

Preoperative imaging for operative planning is essential in minimally invasive liver surgery. we use three dimensional 
techniques to get an idea of the intrahepatic tumor situation. but to get live impressions of tumor localization, vessel situation 
and resection margins intraoperative ultrasound has to be added. here we can mark the necessary distance from the tumor 
to achieve a high-quality specimen. when the decision for left hemihepatectomy is confirmed the vessel dissection starts at 
the hepatoduodenal ligament. first the arteries are identified. the presented case had two segment vi and one segment ii/iii 
extrahepatic arteries. they are clipped and cut. then the left branch of the portal vein is identified, clipped and cut. the same 
procedure is performed with the left bile duct. than indocyanine green (icg) is applied to the patient. the perfused left liver 
and segment one shine in green and the not perfused left liver is not colored. now the resection line can be clearly identified 
and marked. the left hepatic vein is clipped and cur, the middle vein is circulated by a vessel loop. then parenchymal 
dissection is carried out with harmonic scalpel. intrahepatic vessels are clipped and cur. finally the loop of the middle hepatic 
vein is identified and the vein is clipped and cut. the specimen is placed in a retrieval bag and removed via pfannenstil 
incision.

PV-009 Total laparoscopic pancreaticoduodenectomy with venous reconstruction 
for pancreatic head cancer with involvement of the superior mesenteric 
vein-portal vein confluence

Giovanni maria Garbarino (France)

Laparoscopic pancreaticoduodenectomy with venous reconstruction is not commonly performed due to its technical 
challenges. in this video, we focus on the technical aspects for how to perform this procedure safely. the computed 
tomography scan showed a mass in the head of the pancreas, with a 180-degree involvement of the superior mesenteric 
vein. endoscopic retrograde cholangiopancreatography with stenting was performed together with endoscopic ultrasound and 
fine-needle aspiration. biopsy showed well-differentiated adenocarcinoma. the patient underwent six cycles of neoadjuvant 
chemotherapy, with reduction of the vein involvement to 90 degrees. the mass invaded the right lateral aspect of the superior 
mesenteric vein-portal vein confluence. as a result, this portion of the vein was removed en bloc with the specimen. the 
vascular defect was repaired using two running sutures. once the choledocojejunostomy and intussuscepted pancreatico-
gastric anastomosis were completed, the specimen was removed via a small subxiphoid incision. operative time was 6 h and 
30 min, blood loss was 50 ml, and hospital stay was 12 days. histopathological examination was ypt3 n1 (1 of 18 lymph nodes 
was positive). all margins were negative.
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PV-010 Laparoscopic resection of caudate lobe for ccr metastasis

Carlos Redondo (Spain)

We present the case of a male patient with previous history of rectal cancer, who develops a metastasis in the caudate lobe 
of the liver, close tho the vena cava; the patient underwent a laparoscopic resection of the caudate lobe, we can see in the 
video the good access that laparoscopy offers to the caudate lobe and the dissection of it.

PV-011 Minimally invasive approach to alpps

Ratti Francesca (Italy)

The video describes our minimally invasive approach to alpps procedure. the case of a young man with hcc within severe 
steatosis is shown. during the first step a partial liver transection is perfomed by laparoscopic approach along the cantlie line, 
by the combined use of ultrasonic dissector, energy device and bipolar forceps. in postoperative day 1 portal vein embolization 
is perfomed. after 14 days from stage one, and adequate volume of flr (shown by ct scan) and its adequate function (shown 
by hida scan), allows to proceed with formal right hepatectomy by laparoscopic approach. an anterior approach (so without 
previous mobilization of right liver) is performed. the feasibility of this technique is achieved thanks to synergic work of the 
multisciplinary team, including surgeon, anaesthesiologist, radiologist and pathologist.

PV-012 Laparoscopic s3 (including s4b) subsegmentectoy

Yuki Homma (Japan)

The patient was 64-year-old man with synchronous liver metastases from a rectal cancer. folfirinox with bevacizumab (7 
courses) had been performed. the tumors was located s4a(top of s4) and s3 (abutment of the s3/4b ) touched with glissone. the 
size of tumors were 1.3cm (s4a) and 0.9cm (s3). we planned partial resection of s4a and subsegmentectomy of s3 including s4b. 
the video will present subsegmentectomy of s3 including s4b. the operative time was 334mintutes and blood loss was 320g. 
postoperative course was uneventful.
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PV-013 Icg-fluorescence guided lft hemi-hepatectomy with fully exposure of middle 
hepatic vein

Charles chung-wei Lin (Taiwan)

Icg fluorescence-guided images is helpful for laparoscopic/robotic liver resection. after clamping the inflow of tumor bearing 
lobes, icg was injected intravenously and the normal perfused liver showed illumination under infra-red light scope. the 
boundary of resection line become more clear than ischemic demarcation, which makes dissection of middle vein more 
precisely.

PV-014 Re-do robotic left hepatecrtomy after previous s3 segmentectomy

Charles chung-wei Lin (Taiwan)

Charles chung-wei, lin md. charleslin@kfsyscc.org. re-do laparoscopic liver resection is challenging, because of adhesion after 
previous operation and bizarre of liver/hilum anatomy. in this case we performed robotic left hepatectomy in a patient who 
underwent a s3 segmentectomy.

PV-015 Laparoscopic left hemi-hepatectomy for tumor located close to the middle 
hepatic vein

Katsunori Sakamoto (Japan)

After mobilization of the lateral sector and division of the arantius plate, the parenchyma above the arantius plate was 
divided to expose the root of the middle hepatic vein and left hepatic vein. the middle hepatic vein was exposed as periphery 
as possible to the left glissonean pedicle. the left hepatic pedicle was isolated using a glissonean pedicle transection method 
and the demarcation line of the left liver was detected. on the division of the parenchyma from the anterior edge of the liver, 
the middle hepatic vein was detected on the peripheral side and was followed to the root side of the left pedicle. the left 
pedicle was divided using a linear stapler. the root of tributary from segment 4,which was closest to the tumor, was exposed 
from both peripheral and root sides of the middle hepatic vein.
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PV-016 Pure laparoscopic right anterior hepatectomy without assistant

Kim Seok-hwan kim (Republic of Korea)

The scopist can help the surgeon on behalf of the 1st assistant.

PV-017 robotic surgery for caudate lobe adenoma

Anand Vijai (India)

A 26 year old female presented with complaints of pain abdomen and on evaluation found to have a caudate lobe adenoma 
of 6 cm in size. robotic excision was performed using da vinci® si, hd robot. we have approached caudate lobe by left sided 
approach technique. 3 robotic port s and additional two laparoscopic ports were placed. left lobe of liver retracted using 
modified suture sling and right lobe of liver retracted using catgut suture sling placed over gall bladder. hepatodeuodenal 
ligament divided and portal branches to caudate lobe clipped and divided. anterior parenchymal dissection using harmonic 
and monopolar cautery. caudate vein to ivc clipped and specimen placed in a endobag. hpe report confirmed hepatic adenoma. 
this is first case report case form india to our knowledge.

PV-018 Laparoscopic right hepatectomy with minimally invasive haemodynamic 
monitoring

Francesca Ratti (Italy)

The correct management of intraoperative volemic status is essential in laparoscopic liver resection in order to control 
bleeding and to perform even complex procedures with a good profile of safety. central venous pressure is not really reliable 
in laparoscopy, due to presence of the pneumoperitoneum and patient position. monitoring of haemodynamic parameters 
via vigileo system is a minimally invasive method to control stroke volume variation, cardiac output, cardiac index and 
oxygen delivery in order to optimize the anaesthesiological management by controlling venous bleeding and avoiding tissutal 
ischemia.
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PV-019 Laparoscopic resection for perihilar cholangiocarcinoma

Francesca Ratti (Italy)

Laparoscopic approach for perihilar cholangiocarcinoma is still poorly reported in the literature due to technical challenges 
secondary to the combination of major hepatectomy, lymphadenectomy and biliary confluence resection. despite this, in 
selected cases it can be a good option to provide a short term benefit to patients. the video reports the case of a perihilar 
cholangiocarcinoma with involvement of left bile duct and therefore requiring left hepatectomy.

PV-020 Laparoscopic left hepatectomy: the meticulous dissection of left pedicle with 
lpmod

Yifan Wang (China)

Laparoscopic left hepatectomy was performed on a patient with left hepatolithiasis. the lpmod was used for dissection and 
liver transection. before liver transection, the left hepatic artery was dissected and divided, and the left portal vein was 
dissected and double clipped after the bifurcation was clearly visualized. liver parenchyma was bluntly transected and the 
left hepatic duct was dissected and divided in the stricture part.

PV-021 Extended left hemihepatectomy + lymphadenectomy

Alma Moekotte (United Kingdom)

57 year old male, previous left hemicolectomy in 2012 for colorectal cancer, surveillance imaging revealed a 10x10cm lesion 
occupying the left liver, liver lesion found to be pet avid. laparoscopic extended left hemihepatectomy and lymphadenectomy 
performed (with extra parenchymal inflow control).
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PV-022 Resection of lesion in segment 4a

Alma Moekotte (United Kingdom)

55 year old male. previous right hemihepatectomy for metastatic gist. now an 18mm metastatic lesion in segment 4a. 
laparoscopic resection lesion in segment 4a.

PV-023 Resection of lesion in segment 7

Alma Moekotte (United Kingdom)

28 year old female. subcapsular segment 7 adenoma. history of oestrogen oral contraception. biopsied under embolization 
hepatocellular adenoma, inflammatory subtype. no regression in size after 3 months. laparoscopic resection of lesion segment 7.

PV-024 Ablation of hcc using laparoscopic habib probe

Anand Vijai (India)

A 56 year old male known hbv related cld (child’s a) found to have hcc on routine screening. cect abdomen showed few 
hypoechoic lesions (largest <3 cms) in the segment vii and viii both in the sub capsular location location and another lesion 
in segment 6 intra parenchymal .as a bridge therapy per cutaneous rfa was done for intraparenchymal lesion and for 
subcapsular lesion rfawas done laparoscopically by laphabib probe as a single stage procedure review cect after 3 months 
showed no residual contrast uptake. habib probe is well reported for parenchymal transection, usage as rfa in liver lesions is 
less reported. we want to demonstrate its usefulness when regular rfa probes cant be used for subcapsular lesions .
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PV-025 Laparoscopic right hepatectomy, radical choledochectomy, robotic 
hepaticojejunostomy

Chin Ken Min (Singapore)

This video documents the steps of a laparoscopic right hepatectomy and radical choledochectomy performed for gallbladder 
carcinoma. it shows the technique and manoeuvres important for laparoscopic en-bloc removal of extra-hepatic bile ducts, 
gall bladder, and right hepatic lobe. robotic approach to hepaticojejunostomy is demonstrated.

PV-026 Totally laparoscopic left hepatectomy with exposing of middle hepatic vein 
by clamp-crush

Denys Fedorov (Ukraine)

Totally laparoscopic left hepatectomy with exposing of middle hepatic vein by clamp-crush due to hydatid cyst. isolated 
ligation of portal structures.

PV-027 Laparoscopic extended cholecystectomy for incidental t2 gall bladder 
cancer in developing country nepal

Dhiresh Maharjan (Nepal)

Laparoscopic extended cholecystectomy for incidental t2 gall bladder cancer is feasible with curative intent even in 
developing country like nepal where resources are limited .a 56 years lady post laparoscopic cholecystectomy for 
symptomatic cholelithiasis turned out biopsy of t2n0 report.ct scan :post cholecystectomy status ,no lymph nodes.with zeal for 
laparoscopic hpb surgery ,laparoscopic extended cholecystectomy was performed .we have limited resources and use gloves 
as retrieval bag .
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PV-028 Laparoscopic right hepatectomy in cirrhotic liver

Anand Vijai (India)

58year gentleman known case of hep b related cld(child a) was diagnosed to have hcc in segment 5.he underwent laprascopic 
right hepatectomy .post op period was uneventful.this video demonstrates major hepatectomy can be done safely in 
compensated cirrhotic liver.

PV-029 Robotic radical cholecystectomy for locally advanced carcinoma gall 
bladder -

Anand Vijai (India)

Introduction gallbladder cancer is the most common malignant tumor of biliary system. the only potentially curative option 
for patients with gallbladder cancer is radical resection.aimto describe the robotic radical cholecystectomy with segment 
4b and 5 resection in a locally advanced gallbladder cancercase detailsa 46-year gentleman presented with dull aching 
right hypochondrial pain for 1 month. his perabdomen examination, liver function and renal function tests were normal. 
cect abdomenshowed locally advanced mass in gallbladder infiltrating segment 4b and 5. with this he wasdiagnosed to 
have locally advanced gallbladder carcinoma. robotic radical cholecystectomywas contemplated with lymphadenectomy. on 
staging laparoscopy no evidence ofintraabdominal metastasis. cystic duct arose from right hepatic duct. frozen section of 
cysticduct showed no evidence of malignancy. segment 4b and 5 of liver resected with cusa andbipolar diathermy. a right 
sub hepatic drain was placed. the procedure was successfullycompleted in 320 minutes. blood loss was 150 ml. there was no 
intraoperative complicationsand drain was removed on postoperative day 5, then discharged on the same day.histopathology 
report revealed - moderately differentiated squamous cell carcinoma with nomalignancy in 7 lymph nodes examined (pt3n0m0). 
he was subjected for adjuvant therapy. on1 year follow-up he had no recurrenceconclusionrobotic radical cholecystectomy is 
safe and feasible in locally advanced carcinoma gallbladder.

PV-030 Laparoscopic glissonean pedicle transection (takasaki) for negative 
fluorescent counterstaining of segment 6

Eduardo a. Vega (United States of America)

The portal pedicles are wrapped in connective tissue known as the walaeus sheath, which abut laennec's capsule covering the 
liver parenchyma. precise knowledge of this anatomic relationship allows for dissection of this interspace and early control 
of the segmental portal pedicle (glissonean pedicle transection method [gptm], takasaki approach). subsequent systemic 
administration of indocyanine green (icg) leads to negative counterstaining of the segment to be resected.
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PV-031 Laparoscopic right hemihepatectomy with hanging maneuver in a morbid 
obesity patient with right liver inflammatory pseudotumor

Shu-cheng Chou (Taiwan)

We present a case of 62-year-old man with morbid obesity (bh 174cm, bw 121kg, bmi 40) and type ii diabetes mellitus. he 
had no chronic hepatitis history. he was found body weight loss 22kg in one year (143kg to 121kg), including 10kg in a month. 
abdominal sonography revealed a hypoechoic lesion measured 7.2 cm is noted in right lobe of liver, differential diagnosis 
includes tumor growth, inflammatory process, or other infiltrative pathology. abdominal ct on 2018/04/25 showed a 8cm ill-
defined low density mass in right lobe of the liver with a 1.3cm satellite nodule at s7, suspect hcc or cholangiocarcinoma or 
mixed hepatocellular cholangiocarcinoma. abdominal mri on showed a 7.6x6.7 cm mass is noted at s8/7 of the liver; some 
components with arterial enhancement and delayed washout and the others with gradually central filling-in. differential 
diagnoses including inflammatory pseudotumor or cholangiocarcinoma. the preoperative icg15 retention rate is 11%. right 
hemihepatectomy is decided. we perform a pure laparoscopic right hemihepatectomy with a 5-trocar method. the whole 
procedure including several steps as follows, cholecystectomy, right liver inflow control, liver mobilization, right hepatic 
vein root encircled for later hanging maneuver, liver parenchymal transection by using energy device, hilar plate bile 
duct management, continue parenchymal transection under liver hanging maneuver, right hepatic vein management, liver 
specimen retrieval. we will show the aforementioned steps in our video clip. the blood loss during the operation was 420ml. 
total operation time was 318 mins. there was no pringle clamp and no blood transfusion during the operation. the nearest 
resection margin is 1.5cm. the pathologic microscopic finding of the tumor showed chronic granulomatous inflammation, 
lymphoplasmacytic infiltration, myofibroblast proliferation and fibrosis, compatible with diagnosis of inflammatory 
pseudotumor. there was no postoperative complications. the postoperative hospital stay was 6 days.

PV-032 Caudal access to the middle hepatic vein as a resection pathway in difficult 
major hepatectomies

Rotellar Fernando (Spain)

Middle hepatic vein runs craneal, but close to the portal bifurcation. thanks to the unique laparoscopic caudal view, a caudal 
approach to the middle hepatic vein can be performed in this location. this approach is particularly useful in difficult major 
hepatectomies to follow the vein as a safe transection pathway. this concept is shown with two examples: a left and a right 
hepatectomy, both difficult due to giant hccs occupying the left and the right hemiliver respectively. in both cases, a caudal 
approach to the mhv is performed to follow the vein as a safe pathway to secure oncological margins.

PV-033 Tertiary portal pedicles as guidance landmarks to secure oncological 
margins in parenchymal sparing resection

Rotellar Fernando (Spain)

In parenchymal sparing liver resections it is often difficult to secure free margins due to proximity of the lesions to vascular 
structures. this video demonstrates how tertiary portal pedicles can be used as guidance landmarks to secure oncological 
margins in parenchymal sparing resection. a liver metastasis in the right hemiliver is located surrounded by the right 
anterior and posterior sectorial branches. this tertiary branches will be followed, dividing all those quaternary branches thus 
performing a parenchymal-sparing oncological resection.
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PV-034 Hand assisted laparoscopic segment 7 resection for recurrent liver 
colorectal metastasis after open hepatectomy

Barros schelotto Pablo (Argentine)

Hand ‐ assisted laparoscopic hepatectomy permits to have tactile sense, helps liver mobilization, and eases bleeding control. 
the patient had a simultaneous colectomy plus liver resection throughout a midline incision. after two years of follow-
up developed a solitary recurrence on segment 7. a hand port was placed through a median incision. ultrasound, and liver 
mobilization were performed and short veins from segment 7 dissected. the right hepatic vein was encircled, transection plane 
marked and parenchymal transection completed with harmonic shears. to avoid bleeding pringle maneuver and a bulldog 
clamp on right hepatic vein were used. operative time: 240 min. hospital stay: 48 hours. no complication and recurrence were 
observed. hand assisted hepatectomy may be indicated preserving the advantages of mini-invasive laparoscopic procedures 
in patients who need a second hepatectomy.

PV-035 Indocyanine green fluorescence-navigated laparoscopic patial hepatectomy

Takahiro Ozaki (Japan)

PV-036 Laparoscopic resection of segment 7 with right hepatic vein for colorectal 
metastasis

Daniel Cherqui (France)

This video shows the case of a 44 yo male with a single liver metastasis from a previously resected colon cancer. he received 
6 cycles of neoadjuvant chemotherapy. the nodule was 4 cm and in close contact with the right hepatic vein (rhv). the 
patient is placed in left lateratl decubitus position. 5 ports are unsed including a transthoracic one. the right lobe is mobilized 
followed by ivc dissection including division of short hepatic veins and hepatocaval ligament. rhv is taped. tumor location and 
intended margins are marked using ious. transection is perfomed using intermittent inflow and outflow occlusion (pringle + 
rhv clamping) and uses cusa, energy device and clips. the involved segment of rhv is removed up the its ivc implantation. 4 
clamping sessions were used and ebl was 100 cc. postoperative course was uneventful.
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PV-037 Laproscopic segmetectomy 1 for adenoma

Daniel Cherqui (France)

This video shows the case of a 50 yo female with incidentally discovered asymptomatic 8-cm adenoma in segment 1. biopsy 
was performed before referral and showed inflammatory without β-catenin mutation. due to its size, a decision of resection 
was made. the patient was placed in supine french position. 5 ports are used. left lobe was mobilized followed by extrahepatic 
control of left and middle hv trunk. transection was done using cusa, energy device and clips. the anterior aspect of ivc was 
completey exposed by division of several short hv. the specimen was removed through a pfannenstiel. operative time was 4 
hours, blood loss was minimal and postoperative course was unventful.

PV-038 Laparoscopic hand-assisted right extended hepatectomy for hepatocellular 
carcinoma with indocyanin green

Mariano Giglio (Italy)

This video shows a laparoscopic hand-assisted right extended hepatectomy for an hepatocellular carcinoma carried out 
with the help of indocyanin green. the patient was a 74 year old male with some comorbidities, diagnosed with a big 
mass occupying the right liver lobe. 3d reconstruction and liver volumetry showed a small future liver remnant. however 
hepatobiliary scintigraphy with mebrofenin showed good function of the future liver remnant. hence, it was decided to 
proceed to a laparoscopic right extended hepatectomy icg was injected 3 days before the operation. fluorescence imaging 
shows a big mass and small lesions on the future liver remnant uptaking the icg.

PV-039 Laparoscopic living donor left lateral sectionectomy for pediatric 
transplantation

Daniel Cherqui (France)

This video shows the case of a 38 yo male who is donating his left lateral segment to his 9 month-old daughter with biliary 
atresia. anatomy includes a replaced left hepatic artery orginating form the left gastric. the patient was placed in the french 
position. 5 ports were used. left lobe was mobilized and left/middle hepatic veins encircled. left ha was dissected down to the 
left gastric. segment 4 artery was divided. left portal vein was encircled and p1 was divided with energy device. transection 
was done immediately to the right of the round/faciform ligament, using cusa, energy device and clips. s4 pedicles were 
divided on the right of the round ligament. bile duct was divided under short pringle maneuver. arantius fissure was divided. 
a pfannenstiel incision was prepared and a bag inserted. lha was double clipped and divided. left pv and left hv were close 
with unilateral stapler and divided. graft was retrived. wit was 8 min. blood loss was minimal and postop care uneventful. 
recipient outcome was also unventful.
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PV-040 Laparoscopic redo anatomical segment v resection

Elissaios Kontis (United Kingdom)

We present a case of a redo laparoscopic anatomical segment v resection for colorectal liver metastasis, following previous 
laparoscopic resection and microwave ablation.

PV-041 Laparoscopic paediatric anatomic segment vii liver resection

Michail Papoulas (United Kingdom)

We present a case of laparoscopic paediatric anatomic segment vii resection, using the “double swing” technique.

PV-042 Laparoscopic modified extended right hepatectomy in a liver with cali

Elissaios Kontis (United Kingdom)

We present a case of laparoscopic modified extended right hepatectomy (segments v, vi, vii, viii and ivb) for colorectal liver 
metastasis in a liver with severe chemotherapy associated liver injury (cali).
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PV-043 Laparoscopic radical antegrade modular distal pancreatectomy and 
splenectomy

Pyae Pyae pa pa kyaw (Myanmar)

-gastrocolic omentum is dissected off from transverse colon and splenic flexure is mobilized using engery device ligasure 
and so also to spleen. -inferior border of pancreas is identified and the peritoneum is dissected choosing the site of pancreas 
division and it is dissected from the retroperitoneal attachment to kidney and adrenal gland. -coeliac lymphadenectomy done 
and superior border of pancreas is freed from hepatic artery and portal vein. -left coronary vein was ligated and divided 
between 3 hemolock clips and then hepatic artery and splenic artery are dissected and splenic artery is transected with tie 
and triple hemolock clips. -retroperitoneal window is created, pancreatic neck is slung and then create a space for passage of 
stapling device for slow gradual compression of pancreatic neck transaction with echleon blue reinforced with seam guard. 
- after short dissection at splenic vein-smv junction, imv taken with hemolock clips and splenic vein is stapled with white 
echelon. -pancreas is reflected to the left and body of pancreas and area adherent to tumour is mobilized off retroperitoneal 
junction anterior to the left adrenal and renal vein. -whole specimen is obtained and secure hemostasis and check the 
resected area. -apply glue to pancreatic stump site and transected artery and vein. -drain is inserted tip near pancreatic 
stump length along splenic bed.

PV-044 Laparoscopic partial alpps for hcc

Michail Papoulas (United Kingdom)

PV-045 Laparoscopic right hemihepatectomy for hepatocellular carcinoma

Xiaohui Duan (China)

Laparoscopic right hemihepatectomy for hepatocellular carcinoma.
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PV-046 Laparoscopic hepatectomy of segment 7 of the liver

Xiaohui Duan (China)

Laparoscopic hepatectomy of segment 7 of the liver.

PV-047 Laparoscopic hepatectomy of segment 8 of the liver

Xiaohui Duan (China)

Laparoscopic hepatectomy of segment 8 of the liver.

PV-048 Laparoscopic left lateral sectionectomy (ii and iii) and aspiration and 
unroofing of hepatic cyst (ivb) with frozen section

Alyssa katrin o. chang (Philippines)

When compared to open surgery, preservation of functional hepatic volume may be more difficult during laparoscopic 
hepatectomy. since the introduction of laparoscopic liver surgery, left lateral sectionectomy has become the standard of 
care for resection of lesions located in segments ii and iii of the liver performed safely by well-experienced liver surgeon 
with limited equipment. ls is a possible alternative to hemihepatectomy, but laparoscopic surgical techniques to complete 
anatomically accurate segmentectomy have not yet been well established.
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PV-049 Laparoscopic segmentectomy (viii)

Alyssa katrin o. chang (Philippines)

When hepatocellular carcinoma (hcc) was located in segment viii, segment-oriented hepatectomy was more beneficial than 
right hemihepatectomy as this type of anatomical resection preserved the volume of the non tumor-bearing segment. herein, 
we present a case of laparoscopic anatomical viii segmentectomy performed by a well-experienced endoscopic liver surgeon 
with limited surgical instruments and equipment. however, it is the surgical technique that contributes to safe laparoscopic 
hepatectomy.

PV-050 Parenchyma sparing resection of colorectal metastasis close to vena cava and 
right hepatic vein

Åsmund avdem Fretland (Norway)

We present a video of a parenchyma sparing resection of a very ill placed tumor close to the right hepatic vein confluence. 
we present how this demanding location can be reached from a traditional position (45 degree right side up). complete 
mobilization of the right lobe, pringle's maneuver and correct use of a retractor device eases the exposure, before the tumor 
can be safely resected using an aspirator device and ligature. this case illustrates an effective method for sparing liver 
parenchyma.

PV-051 Laparoscopic right hepatectomy - the oslo approach

Åsmund avdem Fretland (Norway)

We present a standard right hemihepatectomy as we usually perform it in oslo.
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PV-052 Glissonean pedicle approach is an excellent guiding in hepatectomy for 
recurrent hcc

Chen Yichan (Taiwan)

We present a 42 years old male with hepatitis b carrier was diagnosed hepatocellular carcinoma in segment 5 intially and 
received laparoscopic s5 resection. however, recurrent tumor in s6 was detected near the bifurcation of right glissonean 
pedicle. we suggested laparoscopic right lobectomy for a better margin and performed under the guidence of glissonean 
approach successfully.

PV-053 Laparoscopical right hepatectomy

Wei Cheng (China)

Standard laparoscopic resection of large hepatocellular carcinoma can also follow the principle of radical resection and ensure 
the safety of operation.

PV-054 Totally laparoscopic alpps procedure for colorectal liver metastases

Esteban Cugat, Eric Herrero, Maria Isabel García-Domingo, Judith Camps, Lilia Martinez De La Maza, 
Aurora Rodríguez (Spain)

Liver resection is the only curative treatment for colorectal liver metastases. assuring a sufficient remnant liver volume is 
mandatory to avoid postoperative liver failure. in recent years in situ liver partition associated with portal vein ligation has 
demonstrated to provide a fast increase in remnant liver volume in patients with bilobar liver disease. in this video, an alpps 
procedure is performed by laparoscopy, showing the main steps of the technique in the first and the second surgery.
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PV-055 Laparoscopic radical cholecystectomy for gall bladder cancer

Kuohsin Chen (Taiwan)

Gall bladder cancer is found in about 1 % of patients receiving cholecystectomy. the subsequent management of this 
aggressive cancer is challenging. re-exploration with radical cholecystectomy, including s4b and s5 hepatectomy, regional 
lymph node dissection is indicated in patients with less than t2 disease. however, laparoscopic approach for radical 
cholecystectomy is debatable. the standard approach remains to be established. herein, we report a video of a patient 
presented with acute cholecystitis who received laparoscopic cholecystectomy. pathology report revealed t2 gall bladder 
cancer. laparoscopic re-exploration with liver bed hepatectomy, regional lymph node dissection (including gr 8, 12 and 13) had 
been done and the patient recovered uneventfully.

PV-056 A simple, safe and inexpensive technique for laparoscopic left lateral 
sectionectomy

Erik Prabowo (Indonesia)

PV-057 Laparoscopic right hemihepatectomy by anterior approach with hanging 
maneuver for large hepatocellular carcinoma

Yuhua Zhang (China)

Objectives: to investigate the safety of laparoscopic right hemihepatectomy by anterior approach with hanging maneuver 
for large hepatocellular carcinoma(hcc). methods: a 28 years old male patient with right hccunderwent laparoscopic right 
hemihepatectomy. results: preoperative image test found a 12-cm large hcc located in right liver. the operation start with 
the hepatic inflow occlusion of right liver. part of short hepatic vein was divided and a tape was placed between ivc and 
liver. parenchymal transection was performed. the operation time was 220 minutes. intraoperative blood loss was 400 ml. 
no postoperative morbidity was detected. conclusion: this case shows that laparoscopic right hemihepatectomy by anterior 
approach with hanging maneuver is a safe procedure in experienced hand.
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PV-058 Redo si resection after laparoscopic left hepatectomy with extraglissonean 
approach of left pedicle and dorsal approach of mhv

Santiago Lopez-Ben (Spain)

This video shows the redo resection of a liver metastasis located in segment 1 after a previous left hepatectomy with 
extraglissonean approach. a laparoscopic spiegel lobe resection with resection of the stum of left pedicle is shown.


