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Chirurgie hépatique
par	laparoscopie



Une	brève	histoire	de	la	chirurgie	
hépatique	en	3	périodes…

① Années	50 :	première	hépatectomie	droite	« réglée »…

La	Presse	Médicale	1952	;	60:549-551

1952 1970 1980



②Années	80	à	2000	:	technique	et	
résultats	s’améliorent…

Ø Hémorragie	et	pertes	sanguines	:	
ü Augmentent	 la	morbidité	postop et	la	récidive	

des	cancers
ü Diminuent	la	survie	des	malades

Ø Premiers	résultats	EBM	(+++)	level 1b
• Hypoventilation,	Hasegawa Arch Surg 2002
• PVC	basse	Wang,	World	J	gastroenterol,	2006
• Clampage	Intermittent	 Cochrane	Review 2009

Ø Nouvelle	stratégie	:	l’approche	
antérieure	±manœuvre	du	
« hanging »

– Anterior approach,	Liu	Ann	Surg 2006

1980 1990 2000



③ Années	2000	:	l’ère	de	la	laparoscopie…

2000 2008:	Louisville! 2014:	Morioka

ØApproche	caudale
ØVision	« améliorée »
ØDissection	précise
ØPression	du	pneumopéritoine	
diminue	les	pertes	sanguines
Croome Arch Surg,	2010	level 2

ü Limites	techniques
ü Faible	niveau	de	preuves…
ü Pas	de	standardisation	des	résections	majeures



L’approche	caudale… L’approche	antérieure

Soubrane	et	al.	Ann	Surg,	2015
Tomishige et	al.	World	J	Gastrointest Surg,	2013



total of 126 LLSs (69 open approaches; 57 laparoscopic

approaches) and 305 RHs (215 open approaches; 90
laparoscopic approaches) were performed using standard-

ized techniques in each institution. Procedures were

compared between the open and laparoscopic approaches
to identify laparoscopy-specific concepts and techniques in

hepatectomy. Evaluations were made by surgeons who had

been trained in both open and minimally invasive hep-
atopancreatobiliary surgery programs.

Basic Techniques in Laparoscopic Hepatectomy

Patients were placed in the low lithotomy position, so-

called the ‘French’ position, with both arms tacked along
the body. Four or five trocars were placed in the upper

abdomen, as described in previous reports,7 and the intra-

abdominal pressure was maintained at 10–12 mmHg. The
hepatic pedicle was only clamped (Pringle maneuver) in

case of bleeding. Prior to parenchymal transection, intra-

operative laparoscopic ultrasonography with a flexible
probe was used to detect any lesions and to evaluate the

relationship between the lesion and vascular structures.

Venous branches of the left hepatic vein (LHV) or middle
hepatic vein (MHV) were identified to prevent inadvertent

injury. The liver parenchyma was transected with bipolar

forceps and ultrasonic shears. The corresponding portal

pedicle was divided intra-parenchymally in the LLS using

an endoscopic stapler, and extra-parenchymally in the RH
using ligation and clips. The liver was mobilized after

completion of the parenchymal division, both in the LLS

and the RH. The central venous pressure was maintained
low during parenchymal transection to maximize the

hemostatic effect of the pneumoperitoneum on the tran-

section surface. The specimen was removed using an
endoscopic retrieval bag through a suprapubic incision or

infraumbilical port incision. Conversion was defined as the
requirement of laparotomy at any time of the procedure,

with the exception of the extraction of the resected speci-

men. Abdominal drainage was only used in case of concern
regarding adequate biliostasis or hemostasis.

RESULTS

Surgical View

In open LLS and RH, the surgical field was viewed
and accessed from the ventral side to the dorsal side

(Fig. 1a) through a laparotomic incision, known as the

‘ventral approach’. The ventral surface of the liver was
directly in front of the surgeon, but exposure of the

dorsal or caudal aspect was poor (Fig. 1b). The area

under the diaphragm dome, including the suprahepatic

FIG. 1 a The course of the
open view (arrows), so-called
the ‘ventral approach’, in the
sagittal section. b Ventral
surface of the liver viewed
through an open laparotomic
incision. c The course of the
laparoscopic view (arrows), so-
called the ‘caudal approach’, in
the sagittal section. d The
caudal surface of the liver
viewed though a laparoscopic
camera

S. Ogiso et al.

The	caudal	approach

Soubrane et al. Ann Surg 2015
Ogiso et al. Ann Surg Oncol 2015





45 Liver surgeons from 33 institutions (11 countries)
USA 29, France 5, Japan 2, UK 2, 

Australia, Korea, Italy, Taiwan, Canada, Hong Kong, Germany

Louisville Expert Consensus Nov 7-8, 2008



Morioka	Consensus	Conference	Oct	4-6,	2014



Ann Surg. 2015; Volume 261: Number 4

- Jury-based recommendations
- Danish-Zurich model

The Jury draw the recommendations, not the experts!



The	2nd Int	Consensus	Conference:	
Morioka,	Japan

• Faible	niveau	de	preuve	(RCT	=	0)
• Résections	mineures	:	pratique	

standard
• Résections	majeures	et	difficiles	:	

en	développement	dans	des	
centres	expérimentés

• Robotique	:	pas	de	données
• Donneurs	vivants	:	technique	en	

développement
• Besoin	de	registres	+++

Ann	Surg 2015
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Comparative Short-term Benefits of Laparoscopic Liver Resection:
9000 Cases and Climbing

Ruben Ciria, MD, PhD,!y Daniel Cherqui, MD,z David A. Geller, MD,§
Javier Briceno, MD, PhD,y and Go Wakabayashi, MD, PhD, FACS!jj

Objective: To perform a systematic review of worldwide literature on

laparoscopic liver resections (LLR) and compare short-term outcomes against

open liver resections (OLR) by meta-analyses.
Summary Background Data: There are no updated pooled data since 2009

about the current status and short-term outcomes of LLR worldwide.

Patients and Methods: All English language publications on LLR were

screened. Descriptive worldwide data and short-term outcomes were
obtained. Separate analyses were performed for minor-only and major-only

resection series, and series in which minor/major resections were not differ-

entiated. Apparent case duplications were excluded.

Results: A set of 463 published manuscripts were reviewed. One hundred
seventy-nine single-center series were identified that accounted for 9527 LLR

cases worldwide. Minor-only, major-only, and combined major–minor series

were 61, 18, and 100, respectively, including 32, 8, and 43 comparative series,
respectively. Of the total 9527 LLR cases reported, 6190 (65%) were for

malignancy and 3337 (35%) were for benign indications. There were 37

deaths reported (mortality rate ¼ 0.4%). From the meta-analysis comparing

case-matched LLR to OLR (N¼ 2900 cases), there was no increased mortality
and significantly less complications, transfusions, blood loss, and hospital

stay observed in LLR vs OLR.

Conclusions: This is the largest review of LLR available to date with over

9000 cases published. It confirms growing safety when performed in selected
patients and by trained surgeons, and suggests that LLR may offer improved

patient short-term outcomes compared with OLR. Improved levels of evi-

dence, standardized reporting of outcomes, and assuring proper training are

the next challenges of laparoscopic liver surgery.

Keywords: laparoscopy, liver resection, meta-analysis, minimally invasive,

outcomes, systematic review

(Ann Surg 2015;xx:xxx–xxx)

A lthough the field of laparoscopic liver resection (LLR) surgery
has increased dramatically in the past decade, many hepatobili-

ary surgeons have been reluctant to pursue a minimally invasive
approach. Impediments to adopting LLR are: (1) LLR are technically
demanding procedures requiring specific training; (2) the risk of
major hemorrhage from liver parenchyma or vascular structures that
may be difficult to control laparoscopically; and (3) concerns about
oncologic adequacy of LLR. In addition, liver surgery has rapidly
evolved with increasingly complex strategies that may traditionally
not be considered suitable for the laparoscopic approach.

Several centers have now reported large series of LLR. From
large minor and major LLR series1 to the first global worldwide review
reported in 2009,2 understanding the role of a laparoscopic approach in
modern liver surgery has been a major advance in recent years.3 In the
early 1990s, small wedge and subsegmental laparoscopic resections
were first reported. Descriptions of laparoscopic left lateral sectionec-
tomy (LLS) were published by 1996 in Europe and Asia,4,5 with
incoming series of combined minor and major laparoscopic resections.6

In 2000, a feasibility study was published on 30 patients.7 Two years
later, the first 2 successful laparoscopic living donor hepatectomies for
liver transplantation in children were reported.8 Later on, large series of
laparoscopic resections of hepatocellular carcinoma (HCC) were pub-
lished9,10 along with others that clearly defined an ongoing change in
liver surgery.3,11,12 In November 2008, 45 experts in hepatobiliary
surgery were invited to participate in a consensus conference convened
in Louisville.13 Several recommendations were stated, but the main one
was that ‘‘laparoscopic liver surgery is a safe and effective approach to
the management of surgical liver disease in selected cases and in the
hands of trained surgeons with experience in both hepatobiliary and
laparoscopic surgery.’’ The following year, a large multicenter series
reported successful laparoscopic major liver resections,14 and Nguyen
et al2 published a worldwide review with more than 2804 patients that
has become a landmark manuscript in liver surgery.

Today, laparoscopic liver surgery is a reality that continues to
evolve requiring regular reevaluation. Therefore, an update on world-
wide situation is necessary to assess the current status of minimally
invasive liver surgery.

In recent years, there has been an important increase in the
number of series published on LLR that include single-center series,
and case-cohort matched LLR to open liver resection (OLR) series.
The present review was made in preparation of the Second Consensus
Conference that was held on October 3 to October 5, 2014, in Morioka,
Japan, and whose conclusions were just published in the Annals of
Surgery.15 The main aim of this current study was to analyze the world
literature of LLR. As a secondary aim, a meta-analysis was performed
of short-term outcomes comparing LLR vs OLR.

PATIENTS AND METHODS

Aims of the Study
# Primary: To give a global perspective of worldwide status of

laparoscopic approach to liver surgery by performing a systematic
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Funnel plots from meta-analysis in comparative series 

minor-only resections

major-only resections
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Ciria  et al, Ann Surg in press 2015



Résection	laparoscopique
du	carcinome	hépato-cellulaire



CHC	et	laparoscopie

• The	international	position	on	laparoscopic liver surgery (the	
Louisville	statement,	2008):	

« Laparoscopy can be used to	assist in	diagnosis,	staging and	treatment of	HCC »

• AASLD	Practice	Guideline	about	HCC	(2010):
laparoscopie	même	pas	citée	!

• AHPBA	consensus	on	surgical treatment of	HCC	(2010):
« No	obvious compromise	in	oncologic principles »

• EASL-EORTC	Clinical practice	guidelines	(2012):
« The	positive	results reported for	specific tumor locations	in	cohort series need

prospective	comparisonwith traditional laparotomic resection before any change	in	
current practice	is made »



• 1998-2011,	9	French	tertiary HPB	centers
• 351	patients	with HCC
• Median age:	63	yr (range:	30-90)
• Cirrhosis or	fibrosis:	85% Type	of	liver resection:

• Wedge resection:	40	%
• Left lateral sectionectomy:	26	%
• Various segmentectomies:	24	%
• Major	hepatectomies:	10	%

Portal	triad clamping:	24	%

Median operative time:	180	(50-655)	min

HPB, 2013



French	survey in	351	
patients	with HCC

Ø 30	day mortality:	2	%
Ø Overall morbidity:	22	%
Ø Transfusion	rate:	5	%
Ø Conversion	rate:	13	%

Overall survival

Recurrence-free survival

Number at risk

64 %

40 %

Soubrane et al. (HPB, 2013)



Laparoscopic versus open liver resection for hepatocellular
carcinoma: Case-matched study with propensity score matching
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See Editorial, pages 540–542

Background & Aims: Laparoscopic liver resection has gained
wide acceptance and is established as a safe alternative to open
liver resection. Until now, there is no prospective randomized
comparative study between laparoscopic and open liver resec-
tion. Previous comparative studies reported minor resections
for peripheral tumors, and enrolled small numbers of patients.
Moreover, few reported the long term outcomes. The aim of this
study is to compare perioperative and long term outcomes of
laparoscopic versus open liver resection for hepatocellular carci-
noma between two matched groups.
Methods: 389 patients underwent liver resection for hepatocel-
lular carcinoma during the period between 2004 and 2013. To
overcome selection bias, we performed 1:1 match using propen-
sity score matching between laparoscopic and open liver
resection.
Results: After propensity score matching, 88 patients were
included in each group. Laparoscopic group had shorter hospital
stay (8 vs. 10 days, p 60.001), and lower postoperative morbidity
(12.5% vs. 20.4%, p = 0.042). The 1-, 3- and 5-year overall survivals
were 91.6%, 87.5%, and 76.4%, for laparoscopic group, and were
93.1%, 87.8%, and 73.2%, for open group (p = 0.944). The 1-, 3-
and 5-year disease free survivals were 69.7%, 52%, and 44.2%,
for laparoscopic group, and 74.7%, 49.5%, 41.2%, for open group
(p = 0.944).
Conclusions: Our study showed comparative perioperative and
long term outcomes between both groups, providing evidence
regarding the safety and efficacy of laparoscopic liver resection
for hepatocellular carcinoma.
! 2015 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.
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Introduction

Since the first description in 1992 [1], laparoscopic liver resection
(LLR) has become widely accepted and is established as a safe
alternative to open liver resection (OLR) [2]. Nowadays, LLR has
become the standard procedure for left lateral sectionectomy
[3]. The introduction of new surgical equipment and the
increased experience in this procedure allowed major liver resec-
tions to be performed more frequently and safely than before [4].

Many studies reported favourable results after LLR for HCC [5–
12]. However, most of these studies reported left lateral sec-
tionectomy and minor hepatic resections for peripherally located
tumors, and reported small numbers of patients [6–9]. Moreover,
few reports have described the long term oncological outcomes
of LLR for HCC [11,12].

Up to now, there is no prospective randomized comparative
study comparing the outcomes between LLR and OLR. In clinical
practice, it is difficult to perform a prospective randomized study
to compare the outcomes between different surgical procedures.
Propensity score matching (PSM) has been proposed as a method
to overcome selection bias and increase the evidence level in
observational non-randomized studies [13].

The aim of this study is to compare perioperative and postop-
erative long term outcomes of LLR and OLR for HCC utilizing PSM.

Patients and methods

Study design

We retrospectively reviewed the data for all patients who underwent either LLR
or OLR for HCC at Seoul National University Bundang Hospital during the period
between January 2004 and December 2013.

Preoperative evaluation

All patients underwent detailed laboratory evaluation including complete blood
count, liver function tests, serum a-feto-protein, blood glucose, and indocyanine
green clearance (15 min). The diagnosis and staging of HCC were done by tripha-
sic computed tomography of the abdomen. Some patients were also assessed by
contrast-enhanced ultrasound (US) and magnetic resonance imaging to detect
additional lesions.

Research Article
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Also, seven patients experienced fluid collection in OLR group
which was managed conservatively in one patient and US guided
tube drainage in six patients.

Early postoperative mortality occurred in one patient (1.1%) in
each group due to acute respiratory distress syndrome in LLR
group and liver cell failure in OLR group.

Long term outcomes

The mean follow up period was 44.01 ± 28.3 months in LLR group
and 48.7 ± 27.7 months in OLR group, and this was statistically
not significant (p = 0.313).

Recurrence occurred in 43 patients (48.9%) in LLR group and
46 patients (52.3%) in OLR group, without statistically significant
difference between the two groups (p = 0.634). There was no sta-
tistical significance between both groups in recurrence pattern
and recurrence treatment as shown in Table 3. Mortality occurred
in 19 patients (21.6%) in LLR group and 22 patients in OLR group
(25%), without statistically significant difference between the two
groups (p = 0.595).

Long term oncological outcomes were comparable between
the two groups regarding the OS rates (hazard ratio: 0.81 (0.48,
1.36), p = 0.949) and the DFS rates (hazard ratio: 1 (0.46, 2.16),
p = 0.944). The 1-, 3-, and 5-year OS rates were 91.6%, 87.5%,

Table 3. Postoperative and long term outcomes.

LLR
(n = 88)

OLR
(n = 88)

p value

Complications 11 (12.5%) 18 (20.4%) 0.042
Complication type 0.185

General 1 (1.1%) 0
Surgical 5 (5.7%) 6 (6.8%)
Liver related 2 (2.3%) 5 (5.7%)
Mixed 3 (3.4%) 7 (8%)

Clavien-Dindo grade 0.642
I 3 (3.4%) 5 (5.7%)
IIIa 6 (6.8%) 9 (10.2%)
IIIb 1 (1.1%) 3 (3.4%)
V 1 (1.1%) 1 (1.1%)

General complications
Respiratory 4 (4.6%) 6 (6.8%) 0.213
Renal 1 (1.1%) 0 1
DU bleeding 1 (1.1%) 0 1

Surgical related
Wound complications 1 (1.1%) 5 (5.7%) 0.038
Internal hemorrhage 1 (1.1%) 2 (2.3%) 1
Fluid collections 5 (5.7%) 7 (8%) 0.916

Liver related
Bile leakage 2 (2.3%) 2 (2.3%) 1
Transient liver failure 3 (3.4%) 8 (8.9%) 0.041

Reoperation 2 (2.3%) 4 (4.6%) 0.185
Early mortality 1 (1.1%) 1 (1.1%) 1
Recurrence 43 (48.9%) 46 (52.3%) 0.634
Mean follow up period (months) 44.01 ± 28.3 48.7 ± 27.7 0.313
Recurrence pattern 0.731

Intrahepatic 33 (37.5%) 34 (38.6%)
Extrahepatic 2 (2.3%) 2 (2.3%)
Both 8 (9.1%) 10 (11%)

Recurrence treatment 0.375
Redo resection 2 (2.3%) 1 (1.1%)
TACE 11 (12.5%) 16 (18.2%)
RFA 3 (3.4%) 2 (2.3%)
Medical 6 (6.8%) 7 (8%)
Redo + TACE 0 3 (3.4%)
Redo + RFA 2 (2.3%) 2 (2.3%)
TACE + RFA 18 (20.5%) 13 (14.8%)
Transplantation 1 (1.1%) 1 (1.1%)

Mortality 19 (21.6%) 22 (25%) 0.595

DU, duodenal ulcer; TACE, transarterial chemoembolization; RFA, radiofrequency ablation.
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liver, close to hilum and major vessels, and all types of liver resec-
tions including major hepatectomies [4,24]. However, there is
still possibility that OLR is more performed for major and com-
plex cases.

Recent reports had shown that LLR is associated with less
blood loss and need of blood transfusion [5,25,26]. This advan-
tage can be explained by the hemostatic effect of
pneumo-peritoneum, better magnification, and the use of new
devices for parenchymal transection [11,27,28].

In our study, LLR patients had less blood loss and transfusion
requirements than OLR patients, but this was not statistically sig-
nificant. In our institution, we perform LLR for HCC as possible,
while OLR is performed for major and complex cases. So, when
we utilized PSM, it resulted in patients who underwent major
and complex LLR. This explains the non-significant difference in
blood loss and transfusion requirement between the two groups
in our study.

Also, we used Pringle manoeuver more frequently in OLR than
LLR and this was statistically significant. Until recently, Pringle
manoeuver was rarely used for LLR in our institution because
the technique of this procedure was not well standardized.
Before routine use of this technique, there was occasional bleed-
ing when performing LLR in cirrhotic patients.

In our study, LLR group showed longer operative time but had
no statistical significance. These findings are consistent with out-
comes from previous reports [9,11,12]. However, other reports
showed shorter operative time in LLR [5,10,25]. These differences
between the studies are mainly attributed to the differences in
selection criteria and indications of LLR.

One important advantage of laparoscopy is rapid recovery of
patients and shorter hospital stay. This had been shown in previ-
ous reports regarding LLR in HCC [8,9,11]. In our study, LLR group
showed significantly lower postoperative hospital stay and post-
operative complications compared to OLR group. This is related to
less postoperative pain, early ambulation, early return of oral
feeding, and lower incidence of postoperative complication after
LLR.

Another important advantage of LLR in cirrhotic patients is
lower incidence of postoperative liver failure and ascites. This
may be attributed to less invasiveness of laparoscopy which
entails preserved abdominal musculature by avoiding large
abdominal incisions and preserved parietal circulation, and less
liver manipulations [25]. In our study, LLR group showed statisti-
cally significant lower incidence of postoperative liver cell failure
and ascites.

The oncological outcomes of LLR remain a matter of debate,
although several reports had concluded that LLR had similar
oncological outcomes to OLR [9,10,12,26].

It was thought that laparoscopy will compromise the resec-
tion margins, but most reports of LLR reported similar resection
margins with LLR and OLR [11]. In our study, LLR group showed
wider resection margin than OLR group and this was statistically
significant. This is similar to outcomes in recent report by Memeo
et al. [29]. This is due to the application of anatomical liver resec-
tion and the use of intraoperative US to mark the resection mar-
gin in LLR.

Previous reports on the long term oncological outcomes of LLR
for HCC showed comparable results to OLR [8,11,12]. These studies
showed comparable results in recurrence rates, DFS rate and OS
rate. Our study shows similar outcomes as these reports.
Recurrence rate and pattern, DFS and OS rates were similar
between both groups. It should be noted that we did not experi-
ence any case of peritoneal carcinomatosis or port site recurrence.

Limitations of this study include its retrospective,
non-randomized design from a single institution. In addition,
selection bias might exist, despite the use of PSM.

In conclusion, our study gives evidence regarding the safety and
efficacy of LLR for HCC. Our study shows comparative perioperative
and long term outcomes between LLR and OLR. To the best of our
knowledge, this is the largest comparative study between LLR and
OLLR utilizing PSM including all covariates that could affect the
outcomes. Also, our study includes all types of liver resections
without restrictions regarding tumor size or location.
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publication, we reported the results of 70 cases and described the
development of the laparoscopic technique from the feasibility in the
first cases to the development of a program in a single center.9 This
study included LLLS and some left hepatectomies for adult recip-
ients. The major limitation of this series was the absence of a control
group, explaining why the Jury of the Morioka Consensus Confer-
ence considered the level of evidence as low, and called for more
robust data about short and long-term outcomes. This prompted us to
conduct the current study aiming at benchmark comparison between
LDH from 5 institutions and LDN.

Various approaches to LDN (open, laparoscopic, and hand-
assisted) are considered standard practice.12 The laparoscopic tech-
nique is, however, the recommended technique because it is associ-
ated with decreased blood loss, less postoperative pain, and shorter
length of stay in hospital than after open technique, as shown in meta-
analyses of randomized studies.13,14

After 2 consensus conferences, it is now well-accepted that
laparoscopic minor liver resections for tumors are safe and reprodu-
cible.10,20 Despite the absence of randomized trial, the high number
of published cases and the encouraging results associated with the
laparoscopic versus the open approach on many endpoints have
convinced the independent jury of the second Consensus conference
about the potential advantages of laparoscopy. Several meta-analyses

of case-matched studies have shown that laparoscopic liver resection
for tumors exhibit several advantages over open procedures, such as
reduced blood loss, decreased morbidity, and shorter recovery
times.21,22 In a recent publication, a systematic review with meta-
analysis of LDH found no difference in donor safety between
minimally invasive and open approaches, and found lower blood
loss associated with LLLS for pediatric transplant.23 This decreased
blood loss is of special interest in live donors, as it has been shown
that blood loss is associated with an increase in overall morbidity.24

Accurate figures on perioperative mortality are difficult to
assess in the absence of currently available international registry for
laparoscopic liver surgery, and the low number of LDH procedures
performed to date. For live kidney donation, the 90-day mortality rate
was 3.1 per 10,000 donors in the largest national registry of more than
80,000 donors reported from the USA.25 A few reports have tried to
estimate the mortality rates associated with open surgery for liver
donation through international investigations and systematic reviews
of published fatalities.26,27 The estimated mortality rates ranged
between 0.05% and 1%, with a possible actual rate of 0.1% to
0.5%. The vast majority of fatalities resulted from right hemiliver
donation suggesting that the risk of death correlates with the amount
of resected hepatic tissue, and thus is significantly higher for right
hemiliver donation than for limited left lateral sectionectomy.

TABLE 4. Characteristics and Postoperative Outcomes of Liver and Kidney Donors

Liver Donors (n¼ 124) Kidney Donors (n¼ 300) P

Sex male, n (%) 64 (51.6) 141 (47.0) 0.387
Age, median (range), years 33.3 (17–57) 47.6 (18–76) <0.001
BMI, median (range), kg/m2 23.6 (16–35.5) 26.0 (16.8–36.3) <0.001
Hypertension, n (%) 1 (0.8) 36 (12) <0.001
ASA score >1, n (%) 12 (9.7) 93 (31.0) <0.001
Conversion to open surgery, n (%) 5 (4.0) 1 (0.3) 0.003
Surgery duration, median (range), min 308 (180–555) 177 (64–406) <0.001
Complications, n (%) 21 (16.9) 95 (31.7) 0.002

Minor complications 15 (12.1) 74 (24.7) 0.004
Major complications 6 (4.8) 21 (7.0) 0.407

CCI all patients 3.3 (0–33.7) 6.9 (0.0–78.0) 0.002
CCI patients with complications 19.3 (8.7–33.7) 21.9 (8.7–78.0) 0.290
Hospital stay, median (range), days 6.3 (2–18) 5.6 (2–23) 0.010

ASA indicates American Society of Anaesthesiologists; BMI, body mass index; CCI, comprehensive complication index.

TABLE 5. Characteristics and Postoperative Outcomes of Liver and Kidney Donors After Propensity Score Matching

Liver Donors (n¼ 58) Kidney Donors (n¼ 58) P

Male sex, n (%) 20 (34.5) 20 (34.5) "

Age, mean (range) years 31.7 (18–39.6) 31.9 (18.7–39.9) 0.748
Age <40 years, n (%) 58 (100) 58 (100) "

BMI, median (range) kg/m2 23.4 (16.0–35.5) 23.9 (16.9–35.2) 0.741
BMI <28, n (%) 43 (74.1) 43 (74.1) "

ASA <2, n (%) 58 (100) 58 (100) 1.000
Hypertension, n (%) 1 (1.7) 2 (3.4) 0.558
Conversion to open surgery, n (%) 2 (3.4) 1 (1.7) 0.558
Surgery duration, median (range) min 320 (180–555) 176 (80–376) <0.001
Complication, n (%) 7 (12.1) 22 (37.9) 0.001

Minor complication 4 (6.9) 14 (24.1) 0.001
Major complication 3 (5.2) 8 (13.8) 0.113

CCI all patients, median (range) 2.1 (0.0–33.7) 9.4 (0.0–33.7) <0.001
CCI patients with complication, median (range) 19.9 (8.7–33.7) 23.9 (8.7–33.7) 0.357
Hospital stay, median (range), days 6.5 (2–14) 5.4 (2–11) 0.019

"Variables used for propensity score matching.
ASA indicates American Society of Anaesthesiologists; BMI, body mass index; CCI, comprehensive complication index.
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Objective: The aim of the study was to compare the short-term donor

outcomes of laparoscopic left lateral sectionectomy (LLLS) for adult with

child living donor liver transplantation (A-C LDLT) and laparoscopic donor
nephrectomy (LDN).

Background: Although laparoscopy has become the standard approach in

kidney donors, its use remains limited and controversial in LLS for A-C LDLT

due to the lack of conclusive assessment of procedure-related morbidity.
Methods: From 2001 to 2014, 124 healthy donors undergoing laparoscopic

LLLS for A-C LDLT at 5 tertiary referral centers in Europe, North America,

and Asia, and 300 healthy donors undergoing LDN at 2 tertiary centers in
Europe were retrospectively analyzed. The outcomes of LLLS were compared

with those of LDN including the use of the comprehensive complication index

(CCI).

Results: Although liver donors experienced significantly less overall (16.9%
vs 31.7%, P¼ 0.002) and grade 1 to 2 (12.1% vs 24.7%, P¼ 0.004)

complications than kidney donors, the rates of major complication (# grade

3) were similar between the 2 groups. In both groups, donors experiencing

postoperative complications had similar CCI (19.3 vs 21.9 for liver and kidney
donors, respectively, P¼ 0.29). After propensity score analysis allowing for

matching donors on age, sex, and body mass index, the postoperative out-

comes remained comparable between the 2 groups.

Conclusion: Laparoscopic LLS for A-C LDLT yields at least similar short-
term donor outcomes as LDN. These results provide the first validation for a

laparoscopic donor hepatectomy and suggest that the laparoscopic approach

should be considered a new standard practice for retrieval of left lateral
section liver grafts as it is for kidney donation.

Keywords: kidney live donor, laparoscopy, liver live donor, liver
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A dult-to-child live donor liver transplantation (A-C LDLT) has
shown similar or even better results than deceased donor liver

transplantation in pediatric recipients.1–4 In most cases, A-C LDLT
uses left lateral section grafts. Laparoscopic left lateral sectionec-
tomy (LLLS) has been first reported in 20025 but has remained
limited to highly specialized centers, and controversial due to the
lack of conclusive assessment of procedure morbidity.6–8 We
recently reported a larger cohort of laparoscopic donor hepatecto-
mies including both LLS and left hepatectomies focusing on the
feasibility and development of the laparoscopic technique in a single
center.9 This series, however, failed to validate the technique due to
the absence of a control group. During the Second International
Consensus Conference on laparoscopic liver resection held in Mor-
ioka, Japan, in October 2014,10 a session was dedicated to laparo-
scopic donor hepatectomy (LDH). The Jury found no difference
between open and laparoscopic surgery regarding donor safety, but
the quality of evidence was considered low, not only because of the
absence of randomized study but also the lack of convincing data on
postoperative morbidity and a control group, and therefore, a call was
made for further more conclusive comparative studies.10

Laparoscopic donor nephrectomy (LDN) has become standard
practice in live kidney donors, as randomized studies and meta-
analyses have demonstrated advantages of minimally invasive
surgery, when compared with the open route.11–14 This well-
accepted technique has even contributed to a significant increase
in kidney donation rate.15

After the Consensus Conference of Morioka,10 a collaborative
group decided to assess the outcome of LLLS for pediatric trans-
plantation, comparing it with the widely accepted LDN using a
modern tool of morbidity assessment, the comprehensive compli-
cation index (CCI),16 based on the Clavien-Dindo classification of
complications.17 The aim of this retrospective study was to report the
results of a multi-institutional series of LLLS for A-C LDLT and
evaluate its short-term outcomes in reference to the LDN, a validated
procedure considered standard practice in kidney donation.

METHODS

Study Design
The collaborative consortium included the following liver

transplant centers: Paris, France (Cochin-St Antoine Hospital),
Lyon, France (E. Herriot Hospital), New York, USA (Columbia
Presbyterian Medical Center), Seoul, Korea (ASAN Medical
Center), and Ghent, Belgium (Ghent University Hospital). We
analyzed the data from living donors, who underwent LLLS from
2001 to 2014. The following donor data were obtained from pro-
spectively maintained databases: age, sex, body mass index (BMI),
American Society of Anesthesiology (ASA) score, need for con-
version into laparotomy, surgery duration, estimated blood loss,
allogeneic red blood cell transfusion, hospital stay duration,
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scopic donor hepatectomy (LDH). The Jury found no difference
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the quality of evidence was considered low, not only because of the
absence of randomized study but also the lack of convincing data on
postoperative morbidity and a control group, and therefore, a call was
made for further more conclusive comparative studies.10
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practice in live kidney donors, as randomized studies and meta-
analyses have demonstrated advantages of minimally invasive
surgery, when compared with the open route.11–14 This well-
accepted technique has even contributed to a significant increase
in kidney donation rate.15
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procedure considered standard practice in kidney donation.
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(Ann Surg 2015;xx:xxx–xxx)

A dult-to-child live donor liver transplantation (A-C LDLT) has
shown similar or even better results than deceased donor liver

transplantation in pediatric recipients.1–4 In most cases, A-C LDLT
uses left lateral section grafts. Laparoscopic left lateral sectionec-
tomy (LLLS) has been first reported in 20025 but has remained
limited to highly specialized centers, and controversial due to the
lack of conclusive assessment of procedure morbidity.6–8 We
recently reported a larger cohort of laparoscopic donor hepatecto-
mies including both LLS and left hepatectomies focusing on the
feasibility and development of the laparoscopic technique in a single
center.9 This series, however, failed to validate the technique due to
the absence of a control group. During the Second International
Consensus Conference on laparoscopic liver resection held in Mor-
ioka, Japan, in October 2014,10 a session was dedicated to laparo-
scopic donor hepatectomy (LDH). The Jury found no difference
between open and laparoscopic surgery regarding donor safety, but
the quality of evidence was considered low, not only because of the
absence of randomized study but also the lack of convincing data on
postoperative morbidity and a control group, and therefore, a call was
made for further more conclusive comparative studies.10

Laparoscopic donor nephrectomy (LDN) has become standard
practice in live kidney donors, as randomized studies and meta-
analyses have demonstrated advantages of minimally invasive
surgery, when compared with the open route.11–14 This well-
accepted technique has even contributed to a significant increase
in kidney donation rate.15

After the Consensus Conference of Morioka,10 a collaborative
group decided to assess the outcome of LLLS for pediatric trans-
plantation, comparing it with the widely accepted LDN using a
modern tool of morbidity assessment, the comprehensive compli-
cation index (CCI),16 based on the Clavien-Dindo classification of
complications.17 The aim of this retrospective study was to report the
results of a multi-institutional series of LLLS for A-C LDLT and
evaluate its short-term outcomes in reference to the LDN, a validated
procedure considered standard practice in kidney donation.

METHODS

Study Design
The collaborative consortium included the following liver

transplant centers: Paris, France (Cochin-St Antoine Hospital),
Lyon, France (E. Herriot Hospital), New York, USA (Columbia
Presbyterian Medical Center), Seoul, Korea (ASAN Medical
Center), and Ghent, Belgium (Ghent University Hospital). We
analyzed the data from living donors, who underwent LLLS from
2001 to 2014. The following donor data were obtained from pro-
spectively maintained databases: age, sex, body mass index (BMI),
American Society of Anesthesiology (ASA) score, need for con-
version into laparotomy, surgery duration, estimated blood loss,
allogeneic red blood cell transfusion, hospital stay duration,
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publication, we reported the results of 70 cases and described the
development of the laparoscopic technique from the feasibility in the
first cases to the development of a program in a single center.9 This
study included LLLS and some left hepatectomies for adult recip-
ients. The major limitation of this series was the absence of a control
group, explaining why the Jury of the Morioka Consensus Confer-
ence considered the level of evidence as low, and called for more
robust data about short and long-term outcomes. This prompted us to
conduct the current study aiming at benchmark comparison between
LDH from 5 institutions and LDN.

Various approaches to LDN (open, laparoscopic, and hand-
assisted) are considered standard practice.12 The laparoscopic tech-
nique is, however, the recommended technique because it is associ-
ated with decreased blood loss, less postoperative pain, and shorter
length of stay in hospital than after open technique, as shown in meta-
analyses of randomized studies.13,14

After 2 consensus conferences, it is now well-accepted that
laparoscopic minor liver resections for tumors are safe and reprodu-
cible.10,20 Despite the absence of randomized trial, the high number
of published cases and the encouraging results associated with the
laparoscopic versus the open approach on many endpoints have
convinced the independent jury of the second Consensus conference
about the potential advantages of laparoscopy. Several meta-analyses

of case-matched studies have shown that laparoscopic liver resection
for tumors exhibit several advantages over open procedures, such as
reduced blood loss, decreased morbidity, and shorter recovery
times.21,22 In a recent publication, a systematic review with meta-
analysis of LDH found no difference in donor safety between
minimally invasive and open approaches, and found lower blood
loss associated with LLLS for pediatric transplant.23 This decreased
blood loss is of special interest in live donors, as it has been shown
that blood loss is associated with an increase in overall morbidity.24

Accurate figures on perioperative mortality are difficult to
assess in the absence of currently available international registry for
laparoscopic liver surgery, and the low number of LDH procedures
performed to date. For live kidney donation, the 90-day mortality rate
was 3.1 per 10,000 donors in the largest national registry of more than
80,000 donors reported from the USA.25 A few reports have tried to
estimate the mortality rates associated with open surgery for liver
donation through international investigations and systematic reviews
of published fatalities.26,27 The estimated mortality rates ranged
between 0.05% and 1%, with a possible actual rate of 0.1% to
0.5%. The vast majority of fatalities resulted from right hemiliver
donation suggesting that the risk of death correlates with the amount
of resected hepatic tissue, and thus is significantly higher for right
hemiliver donation than for limited left lateral sectionectomy.

TABLE 4. Characteristics and Postoperative Outcomes of Liver and Kidney Donors

Liver Donors (n¼ 124) Kidney Donors (n¼ 300) P

Sex male, n (%) 64 (51.6) 141 (47.0) 0.387
Age, median (range), years 33.3 (17–57) 47.6 (18–76) <0.001
BMI, median (range), kg/m2 23.6 (16–35.5) 26.0 (16.8–36.3) <0.001
Hypertension, n (%) 1 (0.8) 36 (12) <0.001
ASA score >1, n (%) 12 (9.7) 93 (31.0) <0.001
Conversion to open surgery, n (%) 5 (4.0) 1 (0.3) 0.003
Surgery duration, median (range), min 308 (180–555) 177 (64–406) <0.001
Complications, n (%) 21 (16.9) 95 (31.7) 0.002

Minor complications 15 (12.1) 74 (24.7) 0.004
Major complications 6 (4.8) 21 (7.0) 0.407

CCI all patients 3.3 (0–33.7) 6.9 (0.0–78.0) 0.002
CCI patients with complications 19.3 (8.7–33.7) 21.9 (8.7–78.0) 0.290
Hospital stay, median (range), days 6.3 (2–18) 5.6 (2–23) 0.010

ASA indicates American Society of Anaesthesiologists; BMI, body mass index; CCI, comprehensive complication index.

TABLE 5. Characteristics and Postoperative Outcomes of Liver and Kidney Donors After Propensity Score Matching

Liver Donors (n¼ 58) Kidney Donors (n¼ 58) P

Male sex, n (%) 20 (34.5) 20 (34.5) "

Age, mean (range) years 31.7 (18–39.6) 31.9 (18.7–39.9) 0.748
Age <40 years, n (%) 58 (100) 58 (100) "

BMI, median (range) kg/m2 23.4 (16.0–35.5) 23.9 (16.9–35.2) 0.741
BMI <28, n (%) 43 (74.1) 43 (74.1) "

ASA <2, n (%) 58 (100) 58 (100) 1.000
Hypertension, n (%) 1 (1.7) 2 (3.4) 0.558
Conversion to open surgery, n (%) 2 (3.4) 1 (1.7) 0.558
Surgery duration, median (range) min 320 (180–555) 176 (80–376) <0.001
Complication, n (%) 7 (12.1) 22 (37.9) 0.001

Minor complication 4 (6.9) 14 (24.1) 0.001
Major complication 3 (5.2) 8 (13.8) 0.113

CCI all patients, median (range) 2.1 (0.0–33.7) 9.4 (0.0–33.7) <0.001
CCI patients with complication, median (range) 19.9 (8.7–33.7) 23.9 (8.7–33.7) 0.357
Hospital stay, median (range), days 6.5 (2–14) 5.4 (2–11) 0.019

"Variables used for propensity score matching.
ASA indicates American Society of Anaesthesiologists; BMI, body mass index; CCI, comprehensive complication index.
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Vers	le	prélèvement	du	foie	droit	par	
laparoscopie	pure…

ØDes	variations	anatomiques	fréquentes
ü Premiers	cas	avec	anatomie	modale

Ø Technique	non	standardisée
ü Proposition	d’approche	caudale

Ø Sécurité	à	démontrer
ü 300	résections	y	compris	70	DV	de	lobe	/	foie	
gauche

De nombreuses difficultés techniques:





Ø La	laparoscopie	a	modifié	le	concept	de	
résection	hépatique

Ø Technique	standard	pour	les	résections	
« mineures »	et	la	lobectomie	gauche	(tumeurs	
bénignes	et	malignes)	

Ø Les	résections	majeures	et/ou	complexes	n’ont	
pas	encore	de	technique	standardisée

Conclusions



Ø Des	preuves	de	faible	niveau	sont	en	faveur	d’une	
supériorité	de	la	laparoscopie	sur	la	chirurgie	ouverte	
(pertes	sanguines,	morbidité,	durée	d’hospitalisation)	

Ø Survie	à	distance	et	récidive	des	cancers	ne	semblent	
pas	inférieurs	à	celles	de	la	chirurgie	ouverte	

Ø Formation	et	apprentissage	nécessitent	une	meilleure	
définition	

Ø Niveau	de	preuves	à	améliorer	(RCT	et	surtout	
registres	+++)

Conclusions	2




