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Learning Laparoscopic Liver Resection for Liver Cancer

Tan To Cheung

Department of Surgery, The University of Hong Kong, Hong Kong, China

The number of laparosocpic liver resection performed every years has been increasing. There is a trend than more 
major hepatectomy and complex liver resection is being reported. However there has been a major obstacles in many 
centers because open liver resection is still considered as a gold standard and many surgeons are still getting used 
to the old method of liver resection. To start a new procedure, education and training is essential in order to achieve 
a good outcome without compromising the safety of the patients. A gradual progression is crucial in order to avoid 
dreadful complication. The development of the consensus meeting and difficulty score has facility the understanding 
of safe practice in the development of laparoscopic liver resection. In a long run, development of registry system will 
improve transparency and safety of this operation.
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INTRODUCTION

Laparoscopic liver resection has a relatively slow pace of 
development. But the number of operation done has exceed 
9,000 cases in 2016 and the number of major hepatectomy 
and complex surgery is increasing.1

The initial indication of laparoscopic liver resection was 
mainly limited to benign conditions.2 With increasing number 
of successful reports, nowadays the indications was been 
broadened to other malignant condition liver colorectal liver 
metastasis and hepatocellular carcinoma (HCC).3-7

From Open Hepatectomy to Laparoscopic 
Hepatectomy

Open hepatectomy has been the gold standard treatment 
option for HCC even in patients with liver cirrhosis. This 
has a very good operative outcome with a low mortality 
rate in a range to near zero to 4% in patients with non-cirrhotic 
liver. The operation mortality rate nowadays for major hepa- 

tectomy in patients with cirrhosis was 4.3% and operation 
mortality rate for minor hepatectomy in patients with cir-
rhosis was 1.5%.8

A good skill and adequate experience is a prerequisite 
for the development of laparoscopic hepatectomy.

In open hepatectomy, the skill of hilar dissection, parenchy- 
mal transection and hemostasis can be transferred to laparo-
scopic approaches. The experience and understanding of the 
complex anatomy of the liver in open liver resection will 
reduce the learning curve of laparoscopic hepatectomy. 

The wisdom of open liver resection will help us in selecting 
cases for laparoscopic approach. In simple principle, there 
should be absence of extrahepatic disease, absence of tumor 
thrombus in the main portal vein and inferior vena cava and 
anatomically feasible for liver resection.

To prevent excessive bleeding from liver parenchymal trans-
ection, careful administration of intravenous fluid and metic-
ulous central venous pressure control was administrated. With 
the help of vasodilators and diuretics, the anesthesiologist 
will cautiously kept the CVP at preferably less than 5 cm 
water. In laparoscopic approach, the venous oozing can be 
effectively manipulated by elevation of the pneumoperitoeal 
pressure.8 This is particularly important for patients with 
cirrhosis where venous oozing secondary to portal hyperten- 
sion is a common phenomenon. It has been shown that lapa- 
roscopic hepatectomy performed in a range between 10-14 
mmHg is safe.9-12

In Asia, liver function assessment was based largely on 
the result of the indocyanine green (ICG) clearance test. An 
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Table 1. Summary of learning curve in laparoscopic liver resection

Author year Total number of patient CUSSUM
Laparoscopic minor 

liver resection
Laparoscopic major 

liver resection
Suggested number of 
patient for learning

Vilani et al 2016 150 - 124  26 30-60
Nomi et al 2015 173 +   0 173 45-75
Poel et al 2016 159 +   0 159 55
Tomassini et al 2016 319 + 279  40  50-160
Lin et al 2016 126 + 114   8  22
Giuliante 2015  74 -  68   6 >20

ICG retention rate of 14% at 15 minutes after injection 
was considered favorable for major hepatectomy. For minor 
hepatectomy, the cut-off value for ICG clearance was 22%.8

In laparoscopic approach, surgical technique is comparable 
to that of open approach. For patients receiving major liver 
resection, the approach to the liver pedicle can varied. In 
some centers, intra Glisonian approach is used where the 
portal pedicle will be dissected clearly from the Glisson capsu-
le and the portal vein, hepatic artery and bile duct were 
separately controlled and divided, while some centers may 
use Glissonian approach directly.

Three to four working ports sized between 5 mm and 12 
mm were used. This allow the use of an ultrasonic dissector 
like Harmonic scalpel or Thunder beat and a CUSA for pa- 
renchymal transection.13,14

The surgeons should have good understanding of the use 
of intraoperative ultrasound to evaluate the relationship of 
the tumour and other vital structures. Intraoperative ultra-
sound was performed as with the patients receiving the open 
approach. The small vessels were controlled with multi-fired 
metal clips. The Major hepatic vein were controlled with 
vascular staplers. Hemostasis was performed using metal clips, 
diathermy, and suturing.

Understanding the Difficulties Score of in 
Laparoscopic Aapproach

The 2nd International Consensus Conference on Laparosco- 
pic Liver Resection (ICCLLR) was held 4th-6th October, 2014, 
in Morioka, Japan in which a series of topic is discussed. 
One of the highlight is the development of a difficulty score 
which is important to facilitate safe practice in laparoscopic 
hepatecotmy.15

A simple version of five factors from preoperative informa- 
tion form the basis of difficulty levels: (1) tumor location, 
(2) extent of liver resection, (3) tumor size, (4) proximity 
to major vessels, and (5) liver function. This difficulty index 

is comprised of the cumulative score for the five individual 
factors.15-17

A score of 1-3 will be considered low complexity surgery 
and which will be the ideal cases for surgeons starting laparo-
scopic liver resection. A score of 4-6 will be considered as 
intermediate complexity which should be performed by sur-
geons who can consistently perform laparoscopic liver re-
section in low difficulty cases. A Score of 7-10 will be consid-
ered high complexity which should only be performed by 
surgeons with good experience in laparoscopic hepatecotmy.

After discussion in the panel meeting some modification 
has been suggested to the difficulty scoer which incorporate 
HALS and the hybrid method with subtraction of 1 point 
for either of these two methods to reduce the overall difficulty 
score. But this modified difficulty score system has yet to 
be validated.

Understanding the difficulties of different surgery is im-
portant to ensure patients safety. Complications and misfor- 
tune usually occurs when there is a major mismatch in sur-
geons’ experience and surgery complexity.

Liver resection remain one of the most challenging proce-
dures in surgery. The liver is anatomically divided into differ-
ent sections according to its complex vasculatures. Bleeding, 
biliary fistula, post-operative liver failure and mortality could 
happened even after a simple minor hepatectomy.18 In Asia, 
the incidence of HCC is highest in the world due to the 
presence of concomitant hepatitis B infection. Hepatitis B 
related HCC usually associated with liver cirrhosis in Asian 
countries. Without a proper screening program, most of the 
patients with HCC are considered unresectable due to the 
late presentation of the symptom.19 Only 25% of the patients 
can received live resection at the moment the diagnosis is 
made. The presence of portal hypertension, splenomegaly, 
presence of gastric or esophageal varices and thrombocytope-
nia make hepatectomy more difficult when compared to liver 
resection in the western countries.20 The major hurdle to 
laparoscopic liver hepatectomy is obvious. It seems very diffi-
cult if not impossible to perform such a difficult operation 
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in difficult patients with minimally access surgery. 
Currently laparoscopic left lateral sectionectomy has been 

considered a standard practice in many of the centers where 
there is expertise in hepatobilary and laparoscopic surgery.21-23 
According to the current difficulty score, left lateral sectionec-
tomy were ideal cases for learning. The anatomy of the left 
lateral section was always constant and the transection plane 
is technically less challenge location.

Laparosocpic major hepatectomy has been more contro- 
versial particularly when it involved patients with HCC and 
cirrhosis. The same argument applied to lesion located in 
more difficult location of the liver like section 1, 7,8 and 
superior part of section.24

Evidence on Learning Curve of 
Laparoscopic Liver Resection

Several studies has been conducted to determine a “magical” 
optimal number of cases a surgeons should do to overcome 
all the barriers.

A summary of the evidence is shown in Table 1.25-30

From these studies we can understand that the development 
of laparoscopic liver resection has a rapid progression only 
in recent 5 years. Most of the centers started to accumulate 
their experience in these period of time as evident by the 
elevated number of major liver resection.

Although a lot of different confounding factors can affect 
the outcome, an average of 30-60 cases is required to build 
up the experience for laparoscopic liver resection. The factors 
affecting the learning includes indication of surgery, presence 
of cirrhosis, need of anatomical resection, proximity to major 
vessels, history of previous chemotherapy and surgeons expe- 
rience.

It has been observed that the operation time, need of conver 
sion and blood loss will be reduced after 20-30 cases for 
minor liver resection. After this time point, the surgeons could 
consider doing major liver resection under supervision. A 
45-60 cases will be required to reduce the operation time, 
need of conversion and blood loss in case of major hepatectomy.

CONCLUSION

Laparoscopic liver resection is a technically challenging 
procedure but it has been shown to be safe in many centers. 
We have entered a phase where laparoscopic liver resection 
is becoming an expected mode of surgery and we have to 
ensure that the same good standard is maintained despite 

the rapid expansion of the development. Careful case se-
lection and structured training is the key to success of develop-
ment in laparoscopic hepatectomy.
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