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my is still in the developmental stage, and more supporting 
evidence is required. Waving the cost consideration, the ro-
botic approach could be a valid alternative for the suitable 
approaches of laparoscopy. Conclusions: Laparoscopic do-
nor hepatectomy is increasing its role in both pediatric and 
adult LDLT. However, for major donor hepatectomy, more 
evidence is needed. © 2017 S. Karger AG, Basel

Introduction

Living donor liver transplantation (LDLT) is one of 
the common forms of liver transplantation, especially in 
countries where deceased donors are scarce. Since the 
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Abstract
Background: With improvements in living donor liver trans-
plantation (LDLT) techniques and the increased experience 
of surgeons in laparoscopic major liver resection, laparo-
scopic donor hepatectomy is performed increasingly. There-
fore, expert opinion on this procedure is required. Objective: 
The study aimed to report the current status and summarize 
the expert opinion on laparoscopic donor hepatectomy. 
Methods: An expert consensus meeting was held on 
September 8, 2016, in Seoul, Korea. Results: Laparoscopic 
donor left lateral sectionectomy could be considered the 
standard practice in pediatric LDLT. In adult LDLT, laparosco-
py-assisted donor hepatectomy or left hepatectomy is po-
tentially the next need, requiring more evidence for becom-
ing standard practice. Laparoscopic donor right hepatecto-
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This meeting was held during the 26th World Congress of the Inter-
national Association of Surgeons, Gastroenterologists and Oncolo-
gists (IASGO 2016) in Seoul, 2016.
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first successful LDLT of a left lateral section graft in 1989 
[1], the most important development has been the exten-
sion of LDLT to adults. Consequently, right lobe LDLT 
has been introduced and is widely performed [2]. Al-
though different surgical approaches are used, open liv-
ing donation always requires a large abdominal incision. 
The consequent huge scar, together with postoperative 
pain, a long hospital stay, and a long period of recovery, 
have caused hesitation among potential donors, especial-
ly young donors [3].

In parallel with LDLT, laparoscopic liver resection 
(LLR) has evolved dramatically with the accumulation 
of experience, better visualization of the operative field 
with high-quality imaging laparoscopes, and the use of 
specialized laparoscopic instruments for transecting the 
liver parenchyma [4, 5]. Since its initial application to 
benign disease, the indications for laparoscopic LLR 
have been extended to include malignant diseases, such 
as hepatocellular carcinoma and colorectal liver metas-
tasis. At the first consensus meeting to address LLR, lap-
aroscopic left lateral sectionectomy (LLS) was stated to 
be the standard treatment option [6]. However, laparo-
scopic major liver resection, such as right or left hemi-
hepatectomy, has recently been performed more fre-
quently [7, 8], and the outcomes for malignant tumor 
are reported to be similar to those achieved with open 
surgery [9].

With the increasing demand for living donor right 
hepatectomy and our accumulating experience with 
LLR, minimally invasive surgery has been cautiously 
applied to living donor hepatectomy. First, laparo-
scopic donor hepatectomy (left lateral section graft) 
was performed for LDLT in children [3], and then 
hand-assisted [10] or laparoscopy-assisted living do-
nor right hepatectomy [11, 12] was performed in adult 
donors. However, a hybrid technique that includes 
hand-assisted or laparoscopy-assisted living donor 
right hepatectomy still requires a significant abdomi-
nal incision and diminishes the advantages of a totally 
laparoscopic procedure. The residual abdominal scar 
is also too large to meet the demands of young donors. 
However, with extensive experience of LLR and confi-
dence that donor safety is ensured, total laparoscopic 
donor hepatectomy has been reported by several ex-
perts [13–15].

Here, we report an expert panel statement for laparo-
scopic living donor hepatectomy compiled during the 
26th World Congress of the International Association of 
Surgeons, Gastroenterologists and Oncologists (IASGO 
2016) in Seoul, 2016.

Methods

The 17-member panel was invited to participate based upon 
their achievements and experience in the fields of both LLR and 
liver transplantation. The panel included surgeons who had al-
ready performed laparoscopic donor hepatectomy, surgeons 
who had performed LLR without laparoscopic donor hepatec-
tomy, and those who had performed LDLT without laparoscop-
ic surgery. The meeting was held on September 8, 2016, in 
Seoul, Korea. About 100 attendees were present from all over 
the world. The panel members were asked to present previous-
ly assigned aspects of laparoscopic donor surgery, ranging from 
left-side to right-side donor hepatectomy. The recommenda-
tions of the Second International Consensus Conference on LLR 
were also taken into consideration. Two chairpersons moder-
ated a discussion of the controversial points in each session. The 
presentations were accompanied by designated panel discus-
sions, and feedback from the audience was collected as base 
data. After the meeting, an interim manuscript was prepared, 
circulated, and edited. All the listed authors then reviewed and 
agreed to the content of the present document, including the 
summaries.

Results

Recommendations of the Second International 
Consensus Conference [16]
With improvements in surgical techniques, the devel-

opment of convenient energy devices, and conceptual 
changes in liver resection to a caudal approach, LLR has 
passed a tipping point, although strong evidence is still 
required for international registration and randomized 
controlled trials. Laparoscopic donor hepatectomy is not 
the most difficult operation to perform because the tran-
section of the complete normal liver parenchyma and the 
preoperative anatomy are well understood. Laparoscop-
ic donor hepatectomy requires an extremely careful and 
meticulous technique because small breaks in the tech-
nique may jeopardize donor safety, which is of utmost 
priority. Several retrospective studies of pediatric LDLT 
compared the outcomes of open and laparoscopic donor 
hepatectomy (usually LLS) and demonstrated that in 
highly specialized centers, minimally invasive surgery in 
terms of patient safety did not differ from the open pro-
cedure. The procedure was classified as IDEAL 2b mean-
ing that considerable preliminary data supporting the 
safety of the procedure have been presented, but its nov-
elty should suggest caution. Conversely, in adult-to-
adult LDLT, laparoscopic donor hepatectomy (usually 
right hepatectomy) was classified as IDEAL 2a which 
corresponds to the earliest phase of development, then 
with the highest degree of risk because of the novelty of 
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the procedure. Therefore, this stage needs for institu-
tional ethical approval to perform the procedure and a 
reporting registry is required.

Summary

Laparoscopic donor hepatectomy is recommended in 
both high volume LLR and LDLT centers.

Laparoscopy-Assisted Living Donor Hepatectomy
Although pure laparoscopy is the most commonly 

used technique worldwide, there are geographical differ-
ences in its use, and many centers use laparoscopy-assist-
ed donor surgery, including hand-assisted laparoscopic 
surgery and a hybrid technique in selected cases. For sur-
geons who have insufficient experience of pure laparo-
scopic major hepatectomy, laparoscopy-assisted donor 
surgery is recommended [17, 18]. Laparoscopy-assisted 
donor surgery has many advantages including the use of 
the hanging maneuver and an open stapler for cutting the 
hepatic vein. It can be used to manage any intraoperative 
difficulties that are encountered, and theoretically reduce 
the frequency of conversion to a full open incision. Kof-
fron et al. [11] suggested that laparoscopy-assisted living 
donor hepatectomy for a right lobe graft procurement is 
the best option because anatomical variations may not be 
problematic when a hand-assisted/extraction incision is 
performed, as for the open technique, and the parenchy-
ma is transected with direct vision and with the standard 
instruments used in conventional open hepatectomy.

Summary

Laparoscopy-assisted donor hepatectomy could be a 
good option during the transition from open to total lap-
aroscopic donor hepatectomy.

Robotic Donor Hepatectomy
Robotic donor hepatectomy has also been reported 

[19, 20]. The amplified 3D view and steady instrument 
movement of the robotic procedure ensures meticulous 
dissection of the deep parenchyma and results in similar 
blood loss to that lost during the open procedure. Com-
pared with the open group, the robotic group required 
less postoperative pain control and tended to have earlier 
ambulation after their operation. The patients in the ro-
botic group also tended to return to their daily activities 
earlier than those in the open group, although the differ-

ences were only statistically significant for work/school 
and sexual activities [19]. The outcomes of robotic and 
laparoscopic donor hepatectomy were similar, but the 
cost of robotic surgery is still high. However, as the num-
ber of degrees of freedom is greater in robotic surgery, it 
may be more convenient than laparoscopic surgery for 
surgeons with insufficient experience of laparoscopic sur-
gery. Robotic donor hepatectomy would be performed 
more frequently if the cost will be reasonable.

Summary

Despite the higher medical costs associated with the 
robotic platform than with the open approach, robotic 
donor hepatectomy is an alternative option for pure min-
imally invasive liver donor surgery.

Laparoscopic Donor Left-Side Hepatectomy
Theoretically, live donors will probably benefit most 

from minimally invasive surgery because laparoscopic or-
gan procurement ensures an excellent cosmetic outcome, 
reduced postoperative pain, and early recovery [21]. Lapa-
roscopic LLS for LDLT provides better conditions for pure 
laparoscopic surgery than does right hepatectomy, includ-
ing better access, fewer anatomical variations, and easier 
mobilization. LLS for pediatric LDLT was first described 
in 2002 [3], and its safety and reproducibility have already 
been demonstrated [22], with a shift from innovation to 
development [23]. Moreover, laparoscopic LLS for pediat-
ric LDLT has shown similar short-term outcomes as lapa-
roscopic donor nephrectomy, suggesting that the laparo-
scopic approach should be considered the new standard 
practice [24]. However, for adult-to-adult LDLT, donor 
hepatectomy is required to harvest a large liver volume, 
such as the left or right lobe. Recently, the utility of indo-
cyanine green near-infrared fluorescence cholangiogra-
phy in visualizing the biliary ducts in laparoscopic living-
donor left hepatectomy and donor right hepatectomy has 
been demonstrated [25]. Despite that, the longer opera-
tion time, difficulty in managing bleeding from the hepat-
ic vein or inferior vena cava, and injury to the graft during 
right liver mobilization make laparoscopic right side do-
nor hepatectomy still controversial. Therefore, pure lapa-
roscopic left liver graft is preferentially used, to reduce do-
nor morbidity, with functional advantages in adult-to-
adult LDLT [26, 27]. Indeed, the left lobe is featured by few 
variations in the vascular and biliary anatomy, which of-
fers an easier vascular control, needs a minimal mobiliza-
tion, and the related learning curve is short [28].
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Summary

Experts agreed that laparoscopic donor LLS should be 
considered a standard practice for pediatric LDLT, while 
for adult LDLT this could be the case in the near future of 
laparoscopic donor left hepatectomy.

Laparoscopic Donor Right Hepatectomy
All panel members agreed that laparoscopic donor 

right hepatectomy is still innovative and in the develop-
mental stage, and can only be recommended for perfor-
mance by surgeons experienced in both LLR and LDLT. 
They also suggested that donor safety is most important, 
although the surgeon’s efforts to improve the donor’s 
quality of life are appreciated. Although successful laparo-
scopic donor right hepatectomy in donors with bile duct 
trifurcation has been reported [29], the donor selection 
criteria must be strict. Therefore, it was recommended 
that laparoscopic donor right hepatectomy be avoided 
when the anatomy is very complicated. Some experts rec-
ommended that the donor indications for laparoscopic 
right hepatectomy should be a graft-to-recipient weight 
ratio >1.0, a remnant liver volume >35%, and a normal 
bile duct anatomy and portal vein. They also recommend-
ed that the procedure might be indicated for some more 
complicated types of anatomy if the surgeon has sufficient 
experience, as for open surgery. It is difficult to reach a 
consensus on the details of the technique because this op-
eration is still developing and individual preferences differ 
markedly. However, the technical aspects of bile duct cut-
ting have been widely discussed because experts consider 
that bile duct cutting is one of the most difficult aspects of 
this surgery. Intraoperative cholangiograms before and 
after cutting the bile duct are frequently used to avoid bile 
duct problems, and indocyanine green fluorescent imag-
ing was suggested to better visualize the anatomy of the 

bile duct. Surgeons from Asia also recommended 3D vid-
eoscopy because it allows better visualization of the anat-
omy and blood vessels. Most panel members considered 
that laparoscopic donor right hepatectomy will be the fu-
ture standard procedure for donor surgery, but they unan-
imously agreed that more evidence is required.

Summary

Laparoscopy donor right hepatectomy is still a devel-
oping technique. The panel recommended that it only be 
performed by highly proficient surgeons with extensive 
experience in both LDLT and LLR. More data and an in-
ternational registry are required for future standardiza-
tion.

Conclusions

Laparoscopic donor LLS has been well validated and is 
considered the standard technique for donor liver pro-
curement in experienced centers. Other forms of laparo-
scopic hemihepatectomy for left or right lobe graft pro-
curement are technically feasible for practitioners experi-
enced in both LLR and LDLT. However, they are 
unsuitable for wide application because the evidence sup-
porting them is still inadequate. In particular, it is neces-
sary to set up an international registry and hold a consen-
sus meeting before laparoscopic donor right hepatectomy 
can be widely accepted.
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