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Current Status of Laparoscopic Liver Resection in Korea

Since laparoscopic liver resection was first introduced in 2001, Korean surgeons have 
chosen a laparoscopic procedure as one of the treatment options for benign or 
malignant liver disease. We distributed and analyzed a nationwide questionnaire to 
members of the Korean Laparoscopic Liver Surgery Study Group (KLLSG) in order to 
evaluate the current status of laparoscopic liver resection in Korea. Questionnaires 
were sent to 24 centers of KLLSG. The questionnaire consisted of operative 
procedure, histological diagnosis of liver lesions, indications for resection, causes of 
conversion to open surgery, and postoperative outcomes. A laparoscopic liver 
resection was performed in 416 patients from 2001 to 2008. Of 416 patients, 59.6% 
had malignant tumors, and 40.4% had benign diseases. A total laparoscopic 
approach was performed in 88.7%. Anatomical laparoscopic liver resection was 
more commonly performed than non-anatomical resection (59.9% vs 40.1%). The 
anatomical laparoscopic liver resection procedures consisted of a left lateral 
sectionectomy (29.3%), left hemihepatectomy (19.2%), right hemihepatectomy 
(6%), right posterior sectionectomy (4.3%), central bisectionectomy (0.5%), and 
caudate lobectomy (0.5%). Laparoscopy-related serious complications occurred in 
12 (2.8%) patients.  The present study findings provide data in terms of indication, 
type and method of liver resection, and current status of laparoscopic liver resection 
in Korea. 
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INTRODUCTION

Since laparoscopic liver resection was first reported by Reich et 

al. (1) in 1991, many reports about laparoscopic liver resection 
have been published. However, laparoscopic liver resection 
was performed only at a limited number of institutions because 
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of the technical difficulty associated with the procedure.
 In Korea, laparoscopic liver resection has been introduced 
and demonstrated to be safe and effective in selected patients 
(2). More recently, advances in laparoscopic instruments and 
increased experience with liver surgery have encouraged Korean 
surgeons to choose a laparoscopic procedure as one of the treat-
ment options for benign or malignant liver diseases. 
 Inspired by the encouraging outcomes with this procedure, 
Korean surgeons who are interested in laparoscopic liver sur-
gery have formed the Korean Laparoscopic Liver Surgery Study 
Group (KLLSG). This study is a nationwide survey from mem-
bers of the KLLSG to report the current status of laparoscopic 
liver resection in Korea. 
 Despite the different and evolving techniques in each center, 
the current status of laparoscopic liver resection in Korea was 
evaluated.
 

MATERIALS AND METHODS

A questionnaire was collected from the surgeons of the KLLSG 
in 24 centers. The questionnaire consists of operative procedure, 
histological diagnosis of liver lesions, causes of conversion to 
open surgery, and indications for laparoscopic liver resection. 
The surgeons of 19 centers who responded to questionnaires 
performed 416 laparoscopic liver resections in Korea from 2001 
to 2008. 

Ethics statement
This study was approved by the institutional review board  
of Yonsei University for retrospective chart review and data col-
lection (3-2008-0170). Informed consent was waived by the 
board.

RESULTS

Number of patients for laparoscopic liver resection in 
Korea according to period
After the introduction of laparoscopic liver resection, there has 
been an exponential growth in the number of laparoscopic liver 
resections in Korea. Although there were few cases of laparo-
scopic liver resection in the early period, the number of cases 
performed in a year increased rapidly in the late period (Fig. 1). 

Pathologic diagnosis for laparoscopic liver resection 
Laparoscopic liver resection including a robotic surgery was 
performed in 416 patients. The indications for laparoscopic liver 
resection included benign tumor, liver abscess, intrahepatic 
duct stones, hepatocellular carcinoma (HCC) and metastatic 
tumor (Fig. 2). Of the 416 cases, 59.6% were malignant tumors 
and 40.4% were benign diseases. The majority of the malignant 
lesions were HCC and metastatic carcinoma (38.0% and 18.5%, 
respectively). The remainders of the malignant lesions were chol-
angiocellular carcinoma and mucinous carcinoma. The major-
ity of laparoscopic liver resection for benign diseases was per-
formed for hepatolithiasis (27.4%) and benign tumor (12.0%).

Laparoscopic approach to liver resection 
The majority of laparoscopic liver sections were performed with 
a total laparoscopic approach in 369 patients (88.7%). The lapa-
roscopic assisted procedures or hand assisted procedures were 
performed in 47 patients (11.3%). Total laparoscopic procedures 
included 5 robotic assisted liver resections. 

Fig. 1. Exponential growth of laparoscopic liver resection in Korea from 2001 to 
2008.
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Fig. 2. Indication for laparoscopic liver resection. 
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The type of laparoscopic liver resection 
The anatomical laparoscopic liver resection was more com-
monly performed than the non-anatomical resection (59.9% vs 
40.1%). The anatomical laparoscopic liver resection procedure 
consisted of a left lateral sectionectomy in 122 (29.3%) cases, 
left hemihepatectomy in 80 (19.2%), right hemihepatectomy  
in 25 (6%), right posterior sectionectomy in 18 (4.3%), central 
bisectionectomy in 2 (0.5%), and caudate lobectomy in 2 (0.5%) 
(Fig. 3).  

Conversion rate to open surgery 
Conversion to open surgery occurred in 42 patients (10.1%): 25 
patients due to uncontrolled bleeding, 7 due to inappropriate 
surgical margin or an obscure location of the lesion, 5 due to 
anatomic difficulties, 2 due to severe adhesion, 1 due to inter-
nal organ injury, and 2 due to tumor rupture and advanced 
carcinoma. 

Laparoscopic liver resection related to serious 
complications 
Serious complications occurred in 12 patients (2.8%). Endo-
scopic stapler malfunction occurred in 8 patients (1.9%). Myo-
cardial infarction during pneumoperitoneum occurred in  
1 (0.2%) patient, CO2 gas embolism in 1 (0.2%), trocar port site 
bleeding in 1 (0.2%), and cancer recurrence at the trocar site in 
1 (0.4%). There were no mortalities. 
 
Surgeon’s response to indications of tumor size and 
locations
Most surgeons reported that tumor size was an important indi-
cation for laparoscopic liver resection. Of the surgeons, 21%  
reported that they would perform a laparoscopic liver resection 

for tumors 3 cm or smaller and 37% for tumors 5 cm or smaller. 
However, 37% of surgeons reported that they would perform 
laparoscopic liver resection for HCC, irrespective of tumor size.  
 More than half of the surgeons (79%) reported that they would 
perform laparoscopic liver resection for tumors in the periph-
eral portion of the antero-lateral segments of the liver (segments 
II, III, V, and VI and the inferior part of IV). However, the others 
(21%) reported that they would perform laparoscopic liver re-
section for lesions in the posterior or superior part of the liver 
(segments I, VII, and VIII and the superior part of IV).   
 

DISCUSSION

Although laparoscopic surgery has been widely practiced in the 
field of abdominal surgery, such as colon and gastric surgery, 
laparoscopic liver resection is still limited in specialized centers. 
Laparoscopic liver resections demand enough experience in 
both laparoscopic and open surgery. In addition, it requires  
advanced laparoscopic surgical techniques associated with  
parenchymal dissection and hemostasis. With the increased 
experience with laparoscopic surgery and development in lap-
aroscopic instruments, it has been possible to apply laparoscop-
ic liver resection to various kinds of liver diseases. 
 Since the introduction of laparoscopic liver resection in Korea 
(2, 3), there has been an exponential growth of the number of 
cases treated with the procedure in Korea. It is likely that the 
numbers of surgeons who apply laparoscopic liver resection will 
be increasing in the future. In early stages, this procedure was 
performed in benign disease of the liver. With increasing reports 
of good outcomes of laparoscopic surgery for malignancy, appli-
cation of this surgery to malignant disease of the liver has been 
increased accordingly.
 In this study, more than half of the patients (59.6%) under-
went laparoscopic surgery for HCC and metastatic cancer. Sev-
eral studies have shown that survival outcomes of laparoscopic 
procedures are comparable to those of open surgery. In our se-
ries, although there was one case of port site recurrence, there 
were no peritoneal seeding or perioperative mortality. 
 Since Azagra et al. (4) performed the first anatomical resec-
tion, laparoscopic left lateral sectionectomy has become the 
standard treatment in some centers (5). In this study, laparo-
scopic left lateral sectionectomy was the most common proce-
dure of anatomical liver resection. In the near future, laparo-
scopic left lateral sectionectomy may become the routine pro-
cedure in most centers. However, laparoscopic major hepatec-
tomy is not applied worldwide because of the complexity of 
procedures and fear of uncontrolled bleeding. This procedure 
is recommended to be performed by an experienced surgeon 
in the consensus meeting of laparoscopic liver surgery (6). In 
this study, 105 of the 416 liver resections (25.2%) were performed 
by major laparoscopic liver resection. This multicenter experi-

Fig. 3. Type of laparoscopic liver resection.  
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ence demonstrated that laparoscopic major hepatectomy was 
feasible and safe in selected patients. Although this study showed 
that laparoscopic major hepatectomy could be safely performed, 
this procedure should be reserved for centers with experience 
in laparoscopic liver resection. 
 With respect to the operative procedures, total laparoscopic 
procedures were performed in 88% of the patients, whereas hy-
brid or hand assisted laparoscopic procedures were performed 
in 12%, which was lower than reports from other countries (7). 
Since the introduction of total laparoscopic liver resection in 
Korea, this procedure has shown good results when compared 
to open surgery. These good results have encouraged many  
liver surgeons to follow the pioneer’s operative methods (8). 
Hybrid or hand assisted laparoscopic procedures are easy to 
apply for surgeons who are accustomed to open surgery. There-
fore, we think that hybrid or hand assisted laparoscopic proce-
dures have a role as a bridge procedure of liver resection for a 
surgeon who is going to start a laparoscopic liver resection pro-
gram.
 Despite the different and evolving techniques in each center, 
bleeding was the most common reason for conversion. In this 
study, the conversion rate was 10%, which was similar to previ-
ously reported rates (7, 9-12). The incidence of serious compli-
cations, such as endoscopic stapler malfunction, ST depression 
during pneumoperitoneum, CO2 gas embolism, and cancer 
recurrence at the trocar site were 2.8%. In particular, the inci-
dence of endostapler malfunction was 1.9%, which was compa-
rable with the previously reported rate (13). Recently, many  
reports have shown that using the stapler device for hepatic  
resection helped to reduce operation time and bleeding amount 
during transection of the liver (14, 15). Although we rarely en-
countered stapler malfunction, the operator should use stapling 
devices properly and be cautious of abnormal feelings during 
the stapling manipulation.
 In the early stage, laparoscopic liver resection applied only  
to lesions located in the left lateral or peripheral segments. Due 
to the difficulty of bleeding control and visualization of the sur-
gical fields, lesions in the deep or posterior sections in the liver 
(segments I, VII, and VIII and the superior part of IV) were pre-
viously considered to be poor indications for laparoscopic liver 
resection (16-18). Moreover, it would be difficult to obtain a 
safety tumor margin for the inferior portion of the tumor when 
the tumor was located in the posterior and superior parts. How-
ever, recent reports have demonstrated the feasibility and safety 
of laparoscopic liver resection of the lesions in those locations 
(19, 20). In our study, over 20% of surgeons answered that they 
would apply the procedure even in segments I, VII, and VIII 
and the superior part of IV. We expect the lesions located in the 
posterior or superior part of the liver may be candidates for lap-
aroscopic resection in the future.
 In this study, we introduce a national survey about laparo-

scopic liver surgery in Korea. With the national survey, a large 
number of patients were included in this study, and a wide range 
of disease types and operation procedures could be evaluated. 
However, a limitation may arise. There were some centers that 
have not responded to this survey, and there might be a concern 
in terms of whether the data entirely represented the Korean 
status of laparoscopic liver resection. Despite the limitation, the 
results of this survey provide data in terms of indication, type 
and method of liver resection, and current status of laparoscop-
ic liver resection. We believe that laparoscopic liver resection is 
a new treatment strategy for the treatment of liver tumors in 
many hospitals in Korea. The Korean Laparoscopic Liver Sur-
gery Study Group plans to conduct further surveys to propose 
standardization of laparoscopic liver resection for HCC. 
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