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An operation 

consists of 

imaging and manipulation

Krummel TM, What is surgery.  Semin Pediatr Surg. 2006;15:237–41.



December 8, 2008 in Louisville



BETTER EXPOSURE

&

LESS BLEEDING





Morioka Consensus 10/ 4-6 /2014

Wakabayashi G, et al. Recommendations for Laparoscopic Liver Resection 

A Report From the Second International Consensus Conference Held In Morioka

Ann Surg 261:619-629, 2015
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Ciria  et al, Ann Surg. 2016;263:761-77.



Forest plots from meta-analysis in comparative series 

minor-only resections

major-only resections

RESECTION MARGIN

OPERATIVE TIME

TRANSFUSIONS OPERATIVE TIME

RESECTION MARGIN

Ciria  et al, Ann Surg. 2016;263:761-77.



Specific Aim

• To develop a simple and practical scoring system to 
assess the difficulty of various laparoscopic liver 
resection performed in a daily clinical setting.



Hr0 (partial resection)

Extent of liver resection

Hr-LLR (left lateral sectionectomy)

Hr-S (segmentectomy)

Hr-1, 2 (not less than a sectionectomy )

Score

0

2

3

4

Tumor location

segment 2

segment 3

segment 4

segment 8

segment 5

segment 6

segment 7

1

2

3

3

2

5

5

Segment Score

S2

S3

S4

S5

S6

S7

S8

2

1

3

3

2

5

5

Tumor size

Proximity to major vessel

Liver function

≥3 cm

Score

Child Pugh B

Child Pugh A

<3 cm 0

1

Score

0

1

Proximity to major vessel*

yes

Score

0

1

no

*The main or second branches of Glisson’s tree, 

Major hepatic vein, and inferior vena cava

CQ6: Difficulty scoring system

J Hepatobiliary Pancreat Sci. 2014 ;21:745-53. 
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Up-versioned Including S1,4a/b, and HALS/Hybrid
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Publications from the ICCLLR 2014



Most important message 
from the ICCLLR 2014

Prospective reporting registry for transparency

•A difficulty scoring system to select patients

•Creation of a formal structure of education

To protect patients

from this new surgical procedure 

Ann Surg. 2015; 261: 619-29



Publications on LLR

Louisville

Morioka



Trends in LLR since MoriokaMulti-institutional study



Trends in LLR since MoriokaMore laparoscopic donor



Trends in LLR since MoriokaDifficulty score validation



Trends in LLR since MoriokaLearning curve



Trends in LLR since MoriokaLaparoscopic 2-stage



Laparoscopic Two Stage 

Hepatectomy 

with Selective Portal Vein 

Embolization 





3D Laparoscopic Left Lateral 

Sectionectomy

and Three Partial Resections

with Selective Portal Vein 

Embolization







3D Laparoscopic Posterior 

Sectionectomy and 

Dorsal Anterior Sectionectomy





Trends in LLR since MoriokaPSM comparison



Trends in LLR since MoriokaMore PSM comparison



JSHBPS project study

Propensity Score Matching（major LLR n=929, major OLR n=14,262）

Short-term Outcomes of 

Major LLR after PSM with NCD

Matched-Lap

n=929

Matched-Open

n=929

p

Blood loss (cc) 865.4 + 1148.2 1053.8 + 1176.6 <0.001

Op time (min) 441.3 + 152.5 356.4 + 131.8 <0.001

LOS （days） 21 26 <0.001

Morbidity (%) 16.4 23.5 <0.001

30 days mortality（％） 6 (0.6%) 8 (0.9%) 0.790

In hospital mortality（％） 16 (0.7%) 19 (2.0%) 0.733

Takahara T, Wakabayashi G, et al. J Hepatobiliary Pancreat Sci. 2016; 23:721-34.



JSHBPS project study for HCC

Takahara T, Wakabayashi G, et al. J Hepatobiliary Pancreat Sci. 2015 ; 22:721-7. 



Kaplan-Meier survival curve comparing OS in the PSM cohort

n=387/436 n=387/2969

Takahara T, Wakabayashi G, et al. J Hepatobiliary Pancreat Sci. 2015 ; 22:721-7. 



Kaplan-Meier survival curve comparing DFS in the PSM cohort

n=387/436 n=387/2969

Takahara T, Wakabayashi G, et al. J Hepatobiliary Pancreat Sci. 2015 ; 22:721-7. 



JSHBPS project study for CRLM

Beppu T, Wakabayashi G, et al. J Hepatobiliary Pancreat Sci. 2015 ; 22:711-20. 



OS

before PSM
OS

after PSM

RFS

before PSM

テキスト

RFS

after PSM

DSS

before PSM

DSS

after PSM

LLR n=170

OLR n=340

after PSM

LLR n=209

OLR n=1109

before PSM

Beppu T, Wakabayashi G, et al. J Hepatobiliary Pancreat Sci. 2015 ; 22:711-20. 



Wakabayashi G, Kaneko H. Can major laparoscopic liver and pancreas surgery become standard practices? 

J Hepatobiliary Pancreat Sci. 2016; 23:89-91

Online Prospective Registry in Japan

Prospective registry of 

laparoscopic liver resection 

started for transparency



OLR LLR

Partial resection 36,340 = $3,600 59,680 = $5,900

Sub sectionectomy 56,280 = $5,600 108,820 = $10,800

Lt lateral sectionectomy 46,130 = $4,600 74,880 = $7,400

One sectionectomy 60,700 = $6,100 130,730 = $13,100

Two sectionectomy 76,210 = $7,600 152,440 = $15,200

Three sectionectomy 97,050 = $9,700 174,090 = $17,400

From April 1, 2016

The New Reimbursement Policy has started in Japan
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Anatomical resection is 

aesthetics in liver surgery
by Go Wakabayashi

aesthetics: a particular theory of beauty or fine art



Laennec’s capsule covers the liver

Sugioka A, et al. Systematic extrahepatic Glissonean pedicle isolation for anatomical  liver resection 

based on Laennec’s capsule:   proposal of a novel comprehensive surgical anatomy of the liver

J Hepatobiliary Pancreat Sci 24:17-23, 2017



Six gates and Laennec’s capsule

Sugioka A, et al. Systematic extrahepatic Glissonean pedicle isolation for anatomical  liver resection 

based on Laennec’s capsule:   proposal of a novel comprehensive surgical anatomy of the liver

J Hepatobiliary Pancreat Sci 24:17-23, 2017
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 Inflow occlusion from the hilar plate

 Resection of demarcated area

 Main hepatic veins are the borders

＊2nd bifurcation: individual ligation possible

＊3rd bifurcation: Glissonian approach from

extra-hepatic to intra-hepatic

＊Exposure of hepatic veins！
＊Usage of energy devices for hemostasis  

Anatomical Liver Resection

Takahashi M, Wakabayashi G, et al, Pure laparoscopic right hepatectomy 

by anterior approach with hanging maneuver for large ICC. 

Surg Endosc 27:4732-4733, 2013

Ho CM, Wakabayashi G, et al, Total laparoscopic liver resection for 

centrally located hepatocellular carcinoma in cirrhotic liver. 

Surg Endosc 27:1820-1825, 2013



HCC located in S4/8



MHV involved in HCC



3D Laparoscopic Central Bisectionectomy





Courtesy of Dr. Raphael L. C. Araújo



Courtesy of Dr. Raphael L. C. Araújo



Courtesy of Dr. Raphael L. C. Araújo



Courtesy of Dr. Raphael L. C. Araújo
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5555



3D Laparoscopic S5/6 Cone Unit Resection



5757





Limited Anatomical Resection



ICG

3D/4K



CoMets Study







European Guideline Meeting in Southampton February 9-10, 2017 



https://www.lap-liver.com

https://www.lap-liver.com
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