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Abstract

Background Laparoscopic liver resection was performed
at some institutes. The procedure mainly included local
resection, segmentectomy, and left lateral segmentectomy.
With experience accumulation and technique innovation,
laparoscopic left hemihepatectomy was performed in
selected patients. This study was designed to introduce and
evaluate the safety and feasibility of this procedure.
Methods Nineteen successive patients underwent laparo-
scopic left hemihepatectomy from 2005 to 2007. They
were compared by the matched-pair method with 19 other
patients who underwent conventional open left hemihepa-
tectomy. Surgical feature, postoperative course, and the
learning curve of laparoscopic left hemihepatectomy were
studied.

Results Laparoscopic hemihepatectomy was successfully
performed in 17 cases. Two conversions were required.
Compared with the open group, the blood loss was sig-
nificantly less in the laparoscopic group (462 £+ 372 vs.
895 £ 704, p = 0.03). Postoperative hospital stay of the
laparoscopic group was shorter but not significant com-
pared with the open group (9 &= 5 vs. 13 &+ 7, p = 0.086).
Postoperative albumin level in the laparoscopic group was
significantly higher than the open group (33 £ 4.8 vs.
27.6 £ 3.2, p = 0.001). There was no perioperative mor-
tality in either group. Two complications occurred in the

X.-J. Cai - Y.-F. Wang - Y.-L. Liang - H. Yu - X. Liang
Institute of Minimally Invasive Surgery, Zhejiang University,
Hangzhou 310016, China

X.-J. Cai (<)) - Y.-F. Wang - Y.-L. Liang - H. Yu - X. Liang
Department of General Surgery, Sir Run Run Shaw Hospital,
College of Medicine, Zhejiang University, No. 3, East Qinchun
Road, Hangzhou 310016, China

e-mail: anwyf@163.com

@ Springer

laparoscopic group (11%) and four in the open group
(21%). A tendency of gradually decreased transecting time
was noticed in the early cases (R? = 0.676; p = 0.012).
Conclusions Laparoscopic left hemihepatectomy is a safe
and feasible procedure for select patients.

Keywords Laparoscopic hemihepatectomy -
Liver resection - Hepatectomy - Laparoscopic surgery

The laparoscopic technique was applied to liver resection
in the 1990s. Procedures included local resection, seg-
mentectomy, and left lateral segmentectomy. The
feasibility and safety of these procedures have been proved
by some surgeons [1-7]. Laparoscopic hemihepatectomy—
one of the most difficult laparoscopic surgeries—was rarely
performed worldwide. In our institute, laparoscopic left
hemihepatectomy has been performed in selective patients
since 2005. By using the technique of hepatectomy by
curettage and aspiration and selective inflow occlusion,
which we developed, intraoperative blood loss decreased
significantly. The procedure is introduced in this article,
and the feasibility and safety of this procedure were eval-
uated by matched-pair study.

Patients and methods

From 2005 to 2007, a total of 19 successive patients under-
went laparoscopic left hemihepatectomy (LH group) at our
institution. Diagnosis included hepatolithiasis (n = 16),
giant hemangiomas (n = 2), and liver cancer (n = 1). They
were compared with patients who underwent left hemihep-
atectomy by open approach in a matched-pair analysis.
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For each patient in the LH group, patients who had open
left hemihepatectomy were selected from a database of
patients in the same institution who matched the following
criteria: diagnosis, Child classification, lesion location, and
lesion size. Nineteen patients fulfilled all selection criteria
and constituted the control group (open hepatectomy: OH
group).

All patients had a complete medical evaluation,
including liver function, cardiovascular, and pulmonary
assessments. Preoperative CT scan or magnetic resonance
imaging was performed to locate the liver lesions. Patients’
characteristics are listed in Table 1. Preoperative labora-
tory data, including total bilirubin and albumin level, which
reflected liver function, are listed in Table 2. There was no
statistical difference between the two groups.

Inclusion criteria

Patients in either group met the inclusion criteria for lap-
aroscopic left hemihepatectomy, which included: unilateral
liver lesion having the indication of left hemihepatectomy;
liver function of child A to B classification; no extrahepatic
bile duct stricture or suppurative cholangitis in patients of
hepatolithiasis; no past history of cholangiojejunostomy.

Studied criteria

Surgical feature, postoperative course, and learning curve
of laparoscopic left hemihepatectomy were studied. Post-
operative liver function was assessed by bilirubin level,
albumin level, presence of ascites etc.; hepatic damage was
assessed by perioperative serum aminotransferase level.
Follow-up was obtained from hospital charts or telephone
contact. For LH group, surgical feature and postoperative

Table 1 Preoperative characteristics of patients who underwent

laparoscopic hemihepatectomy and conventional open
hemihepatectomy

Variables LH group (n = 19) OH group (n =19) p
Age (year) 53 £ 10 55+9 0.376
Male:female ratio 7:12 7:12

ALT (IU/) 75 £ 159.2 86.7 + 122.4 0.801
ALB (g/) 37.8 £49 37+£74 0.708
T-BIL (mg/dl) 1.8 £35 1.8 £23 0.987
Table 2 Surgical feature

Variables LH group OH group )4
Operating time (min) 222 +£ 104 204 £ 59 0.516
Intraoperative blood loss (ml) 462 £+ 372 895 £ 704  0.03
Patients requiring blood 2 8 0.062

transfusion (n)

course of late cases (n = 9) and early cases (n = 10) were
compared, and transecting time of early cases obtained
from surgical video record was studied.

Statistical analysis

Results were expressed as mean = standard deviation.
Comparisons between two groups were performed using
the Student’s ¢ test or Fisher’s exact test. Linear regression
test were used for studying the laparoscopic liver transec-
tion time. Significance was defined as p < 0.05. Statistical
analysis was performed using the SPSS® Statistical Soft-
ware Package, version 13.0 (SPSS, Inc., Chicago, IL)

Procedure

Laparoscopic hemihepatectomy was performed under gen-
eral anesthesia with the patient in the supine position. Three
surgeons were needed, including two senior surgeons with
more than 5 years of experience with open hepatectomy and
a junior surgeon. Four entries were made, including the
observation port (10 mm) below the umbilicus, main
manipulation port (10 mm) below the left costal margin,
and two assistant ports (5 mm) at right flank area (Fig. 1).
The main operator stood at the left of patient. Liver lesion
was located again with laparoscopic ultrasonography.
Laparoscopic selective inflow occlusion was performed
first. Mobilized the liver to well expose the hepatic hilum.

Fig. 1 Ports position right hemihepatectomy. A Observation port
(10 mm). B Manipulation port (10 mm). C Two assistant ports
(5 mm) and an incision for removing specimen
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Fig. 2 Hepatic artery and its branch had been dissected. A Left
branch of hepatic artery. B Right branch of hepatic artery. C Hepatic
artery

Fig. 3 Left branch of portal vein was dissected and clamped by an
absorbable clip. A Left branch of portal vein (had been clamped by a
absorbable clip). B Right branch of portal vein

By meticulous blunt dissection, the hepatic artery and its
branches were visualized (Fig. 2). The left branch was
clamped with absorbable clips (12 mm Lopro-Clip, Tyco
Healthcare UK LTD.) and divided. Then the left branch of
portal vein, below the artery, was dissected by the same
method, and was occluded by an absorbable clip, achieving
left selective inflow occlusion (Fig. 3). The afferent blood
flow of left lobe was blocked and the lobe showed an
ischemic change, which could be observed on the liver
surface (Fig. 4). In highly selected cases, the left hepatic
vein was dissected and clamped by an absorbable clip
before liver transection (Fig. 5).

Laparoscopic hepatectomy by curettage and aspiration
(LHCA), described in previous literature, was performed
[8]. Briefly, liver parenchyma was transected along the

@ Springer

Fig. 4 Left lobe presented an ischemic change after completing
laparoscopic selective inflow occlusion. A Gallbladder. B Right lobe.
C Left lobe

Fig. 5 Left hepatic vein was dissected before liver transection

ischemic line, vessels and bile duct in the transection plane,
even vessels <2 mm, were bluntly dissected, clamped, and
divided. The transection plane was coagulated to seal
capillary vessels. Finally, the left hepatic vein was well
exposed, dissected, and divided (Fig. 6). The integral
specimen was packed into a plastic bag and was removed
via an extended assistant hole of 4-6 cm. For patients with
hepatolithiasis, intraoperative cholangiography via cystic
duct and cholecystectomy were performed routinely.
Exploration of common bile duct and T-tube drainage were
performed if residual stones were found by
cholangiography.

In control group, liver parenchyma was transected using
the technique of hepatectomy by curettage and aspiration
and Pringle maneuver was performed.
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Table 3 Postoperative course
Variables LH group OH group p
Postoperative hospital stay (days) 9 +5 13+7 0.086
Mortality 2 (11%) 4 (21%) 0.66
Bile leakage 0 1
Incisional infection 1 2
Encapsulated abdominal effusion 1% 0
Residual stone 0 1
Morbidity 0 0

Fig. 6 Left haptic vein was exposed and dissected when transecting
liver parenchyma

Results

Laparoscopic left hemihepatectomy completed success-
fully in 17 cases. Two cases were converted to open
procedure: one for severe adhesion from previous surgery,
and the other for bleeding from median hepatic vein
(conversion rate, 11%). A patient with hepatolithiasis in the
LH group had cholangiocarcinoma found intraoperatively
and the left lobe, including the whole tumor, was resected
laparoscopically.

Surgical features

There was no intraoperative death. No gas embolism was
encountered during the operation. Surgical data, including
the operating time and blood loss, are shown in Table 3.
The intraoperative blood loss of the LH group was sig-
nificantly less than the OH group (462 + 372 vs.
895 + 704, p = 0.03). Two patients in the laparoscopic
group (11%) and eight in open group (42%) required blood
transfusion. Operating time was similar between the two
groups. More than 1 cm free margin had been achieved in
all the patients with malignant tumor in both groups

Postoperative course

Postoperative length of hospital stay and complications are
shown in Table 3. A shorter length of postoperative hos-
pital stay was noticed in laparoscopy group (9 & 5 vs.
13 £ 7, p = 0.86), but there was no statistical significance.
There were no postoperative deaths. A total of six com-
plications occurred: two in the LH group, and four in the
OH group. In the LH group, the patient complicated with
encapsulated abdominal effusion was reoperated to clear
the effusion, and the other complication was infection of

* Patient was reoperated to drain the effusion

the incision from which the specimen was extracted
through. In the OH group, a specific complication of liver
resection, minor bile leakage, was encountered, and it
healed automatically after percutaneous drainage. Patients
with complications recovered uneventfully in both groups.

For patients with hepatolithiasis (16 in each group), one
patient in the OH group had a residual stone and was
treated by choledochoscope 3 months after hepatectomy.
The intermediate stone clearance rate was 100% in the LH
group and 93.8% in the OH group, and the final rate was
100% in either group.

Postoperative laboratory data are shown in Table 4.
Postoperative albumin level of the LH group was signifi-
cant higher than the OH group (33 £ 4.8 vs. 27.6 £ 3.2,
p = 0.001).

Follow-up

During follow-up, all the patients lived well. One patient
with residual stone was rehospitalized for choledochos-
copy. Patients with malignant tumors were followed until
death. The patient with hepatocellular carcinoma (HCC) in
the OH group and the patient with cholangiocarcinoma in
the LH group died of tumor recurrence, and the patient
with HCC in the LH group had a tumor recurrence
13 months after hepatectomy.

Learning curve for laparoscopic left hemihepatectomy

In the LH group, a tendency of gradually decreased liver
transection time was noticed in the early cases (excluding
two converted cases, n = 8, R = 0.676, p = 0.012;
Fig. 7). Surgical feature and postoperative course are
shown in Table 5. All complications, blood transfusions,

Table 4 Postoperative laboratory data

Variables LH group OH group 4
ALT (IU/1), peak level 1452 £76.5 192.1 £173.1 0.31
ALB (g/l) 33+ 48 27.6 £3.2 0.001
T-BIL (mg/dl), peak level 23+26 19£18 0.579

@ Springer



2560

Surg Endosc (2009) 23:2556-2562

200 =
£
- 150 =
c
.0
°c
D =

100 =
2 E
S
-
]
> 50 =
-

0 L] L] L) L] L] L} L] ) L}

0 1 2 3 4 5 6 7 8 9
Number of patient

Fig. 7 Evaluation of liver transection time in early laparoscopic
cases (excluding the two converted cases). R? = 0.676; p = 0.012

Table 5 Comparison between late cases and early cases in LH group

Variables Late cases Early cases p
(n=9) (n = 10)
Operating time (min) 187 £ 68 263 £ 125 0.136
Intraoperative blood loss (ml) 239 £ 99 713 £ 412 0.004
Conversion 0 2 0.474
Patients requiring blood transfusion 0 2 0.474
Postoperative complication 0 2 0.474

and conversions occurred in early cases, none in late cases.
Mean blood loss of late cases was significant lower than
early cases (239 + 99 vs. 713 £ 412, p = 0.004).

Discussion

Laparoscopic hemihepatectomy was rarely performed,
mainly because of the risk of massive bleeding. The key of
this procedure is how to control bleeding in liver transec-
tion. Before liver transection, blood flow coming from
hepatic artery and portal vein was completely occluded by
laparoscopic selective inflow occlusion. Blood vessels in
transection plane, including left hepatic vein, were dis-
sected and divided using the technique of hepatectomy by
curettage and aspiration, which was introduced in previous
literature [8]. By using these techniques, blood loss
decreased significantly, which was proved in this study.
Blood loss was significantly lower for the LH group com-
pared with the OH group (462 &+ 372 vs. 895 £ 704,
p < 0.05); only two patients needed blood transfusions
(mean, 4 units) in the LH group and eight in the OH group
(mean, 6 units). The operating time of the LH group did not
increase significantly (222 £ 104 vs. 204 = 59, p > 0.1).
Total vascular occlusion was used to control intraopera-
tive bleeding in some laparoscopic liver resections [2, 9-11].

@ Springer

Laparoscopic selective inflow occlusion is more difficult
than total vascular occlusion, but it avoided complications of
ischemial reperfusion injury and gastrointestinal congestion,
corresponding with the goal of minimal invasion of laparo-
scopic surgery [12—15]. Furthermore, selective inflow
occlusion does not require fast liver transection and allows
surgeons to take time for meticulous dissection. This is the
reason that we chose selective inflow occlusion instead of
total vascular occlusion.

Gas embolism is another dangerous complication of
laparoscopic surgery. In major hepatectomy, the vena cava
may be partly occluded by compression or torsion. The
venous pressure of the proximal vena cava decreased sig-
nificantly and gas could be sucked into it via hepatic vein,
which was described as venturi effect by Hatano [16]. In
such a situation, even a small hole in the hepatic vein may
lead to gas embolism. We bluntly dissected the left hepatic
vein and clamped the proximal end immediately if the vein
was injured. In recent cases, we tried to occlude the hepatic
vein before liver transection to prevent gas embolism, but
it is skill-demanding and dangerous work, which may lead
to unmanageable bleeding and emergency conversion.
Therefore, we did not regard it as a routine procedure, and
it was only performed on selected patients whose left
hepatic vein could be exposed sufficiently and was easy to
dissect.

In this study, two cases in the LH group were converted
to the open procedure (conversion rate, 10.5%). According
to previous studies of liver resection, the conversion rate
ranged from 3.3-16.7%, and the majority of procedures
were local resection, segmentectomy, and left lateral seg-
mentectomy, which are simpler than left hemihepatectomy
[1-4, 6, 17]. However, the conversion rate for the LH
group is still comparable to that in previous reports.
Careful dissection using the technique of curettage and
aspiration can partly explain this result, because most
conversions of laparoscopic hepatectomy were due to the
massive bleeding as a sequence of injuring main vessels.
One case in the LH group converted for bleeding from a
small hole in the wall of venae hepaticae intermediate,
which was caused by excessive coagulation on the raw
surface. The other case converted for severe adhesion in
the upper abdomen from previous open cholecystectomy.
We do not regard previous upper abdominal surgery as a
contraindication for laparoscopic left hemihepatectomy
unless the normal anatomic structure of bile duct has been
changed.

The complication rate of the LH group is 10.5%, lower
than the OH group (21%). No specific complications of
liver resection occurred in the LH group, but a troublesome
complication did occur: encapsulated abdominal effusion.
The diagnosis for this patient was hepatolithiasis-associated
extrahepatic duct stones. Generous fluid accumulated in the
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abdominal cavity during the course of intraoperative cho-
ledochoscope. This is the second case in the LH group. The
operating time was more than 8 hours for the additional
procedure and lack of experience in laparoscopic
hemihepatectomy.

Hepatolithiasis is a prevalent liver disease in Asian
countries, and hepatectomy is considered an effective and
safe approach. Sixteen cases in each group had hepatoli-
thiasis and stone clearance rate was satisfactory in either
group. Only one patient in the OH group had residual
stones, which were cleared by cholangioscopy postopera-
tively. No patient in the LH group had residual stones. The
intermediate stone clearance rate was 100% in the LH
group and 93.8% in the OH group, and the final rate was
100% in either group. Stone clearance rate was similar
between the two groups and was comparable to previous
reports of open hepatectomy (87-98%) [18-22]. The high
clearance rates in the LH group are attributed in part to the
use of intraoperative laparoscopic ultrasound, which makes
up the loss of tactile sensation in open hepatectomy and is
more accurate than tactile sensation in detecting and
locating stones deep in the liver parenchyma.

In the patients with malignant lesion, more than 1-cm
free margin had been achieved in all cases. The relation-
ship between cholangiocarcinoma and hepatolithiasis has
been reported [23, 24]. In selected patients, hepatectomy
may eradicate tumor and hepatolithiasis simultaneously,
and provides the only chance for long-term survival. One
associated cholangiocarcinoma was found in the LH group.
The tumor was located in the left lateral segment very close
to segment IV, and laparoscopic left hemihepatectomy was
performed with a 2-cm free margin.

Except for significant lower intraoperative blood loss, the
postoperative albumin level was significantly higher in the
LH group compared with the OH group (33 £ 4.8 vs.
27.6 £+ 3.2, p < 0.05), and the same result had been found in
previous studies of laparoscopic hepatectomy [25]. Preser-
vation of the abdominal wall, less protein losses, and less
transfusion could partly account for this result. The major
advantage of laparoscopic surgery—fast postoperative
recovery—was found in this study. Postoperative hospital
stay for the LH group was shorter but not significant com-
pared with the OH group (9 & 5 vs. 13 &+ 7, p = 0.086).

The learning curve of laparoscopic left hemihepatec-
tomy was studied. In the LH group, a tendency of gradually
decreased transecting time was noticed in the early cases
(R2 = 0.676, p = 0.012). Blood transfusion, conversion,
and complication all occurred in the first ten cases, and
blood loss decreased significantly in the late cases
(239 £ 99 vs. 713 £ 412, p < 0.05). The result indicated a
gradual improvement of this procedure; more cases are
needed to study the learning curve.

Conclusions

The results of this study showed that laparoscopic left
hemihepatectomy is a safe and feasible procedure for
selected patients. It suggests that this is an acceptable
procedure for lesions of the left lobe in selected patients.

Acknowledgement Supported by Foundation of Science and
Technology Department of Zhejiang Province, No. 2003C33055.

References

1. Descottes B, Lachachi F, Sodji M, Valleix D, Durand-Fontanier
S, Pech de Laclause B, Grousseau D (2000) Early experience
with laparoscopic approach for solid liver tumors: initial 16 cases.
Ann Surg 232:641-645

2. Dulucq JL, Wintringer P, Stabilini C, Berticelli J, Mahajna A
(2005) Laparoscopic liver resections: a single center experience.
Surg Endosc 19:886-891

3. Cherqui D, Husson E, Hammoud R, Malassagne B, Stephan F,
Bensaid S, Rotman N, Fagniez PL (2000) Laparoscopic liver
resections: a feasibility study in 30 patients. Ann Surg 232:753-762

4. Mala T, Edwin B, Rosseland AR, Gladhaug I, Fosse E, Mathisen O
(2005) Laparoscopic liver resection: experience of 53 procedures at
a single center. J Hepatobiliary Pancreat Surg 12:298-303

5. Mala T, Edwin B, Gladhaug I, Fosse E, Soreide O, Bergan A,
Mathisen O (2002) A comparative study of the short-term out-
come following open and laparoscopic liver resection of
colorectal metastases. Surg Endosc 16:1059-1063

6. Teramoto K, Kawamura T, Takamatsu S, Nakamura N, Kudo A,
Noguchi N, Irie T, Arii S (2005) Laparoscopic and thoracoscopic
approaches for the treatment of hepatocellular carcinoma. Am J
Surg 189:474-478

7. D’Albuquerque LA, Herman P (2006) Laparoscopic liver resec-
tion: is it a reality? Arq Gastroenterol 43:243-246

8. Cai XJ, Yu H, Liang X, Wang YF, Zheng XY, Huang DY, Peng
SY (2006) Laparoscopic hepatectomy by curettage and aspira-
tion: experiences of 62 cases. Surg Endosc 20:1531-1535

9. Descottes B, Glineur D, Lachachi F, Valleix D, Paineau J, Hamy
A, Morino M, Bismuth H, Castaing D, Savier E, Honore P, Detry
O, Legrand M, Azagra JS, Goergen M, Ceuterick M, Marescaux
J, Mutter D, de Hemptinne B, Troisi R, Weerts J, Dallemagne B,
Jehaes C, Gelin M, Donckier V, Aerts R, Topal B, Bertrand C,
Mansvelt B, Van Krunckelsven L, Herman D, Kint M, Totte E,
Schockmel R, Gigot JF (2003) Laparoscopic liver resection of
benign liver tumors. Surg Endosc 17:23-30

10. Cherqui D, Laurent A, Tayar C, Chang S, Van Nhieu JT, Loriau
J, Karoui M, Duvoux C, Dhumeaux D, Fagniez PL (2006) Lap-
aroscopic liver resection for peripheral hepatocellular carcinoma
in patients with chronic liver disease: midterm results and per-
spectives. Ann Surg 243:499-506

11. Lesurtel M, Cherqui D, Laurent A, Tayar C, Fagniez PL (2003)
Laparoscopic versus open left lateral hepatic lobectomy: a case-
control study. J Am Coll Surg 196:236-242

12. Sahin M, Avsar FM, Ozel H, Topaloglu S, Yilmaz B, Pasaoglu H,
Avunduk MC, Erikoglu M, Hengirmen S (2004) The effects of
dimethyl sulfoxide on liver damage caused by ischemia-reper-
fusion. Transplant Proc 36:2590-2592

13. Teoh NC, Farrell GC (2003) Hepatic ischemia reperfusion injury:
pathogenic mechanisms and basis for hepatoprotection. J Gas-
troenterol Hepatol 18:891-902

@ Springer



2562

Surg Endosc (2009) 23:2556-2562

14.

15.

16.

17.

18.

19.

20.

Haberstroh J, Ahrens M, Munzar T, Waninger J, Salm R, Matern
U, Pauly E, von Specht BU (1996) Effects of the Pringle
maneuver on hemodynamics during laparoscopic liver resection
in the pig. Eur Surg Res 28:8-13

Malassagne B, Cherqui D, Alon R, Brunetti F, Humeres R,
Fagniez PL (1998) Safety of selective vascular clamping for
major hepatectomies. J] Am Coll Surg 187:482—486

Hatano Y, Murakawa M, Segawa H, Nishida Y, Mori K (1990)
Venous air embolism during hepatic resection. Anesthesiology
73:1282-1285

Kaneko H, Takagi S, Shiba T (1996) Laparoscopic partial hep-
atectomy and left lateral segmentectomy: technique and results of
a clinical series. Surgery 120:468-475

Uchiyama K, Onishi H, Tani M, Kinoshita H, Ueno M, Yamaue
H (2002) Indication and procedure for treatment of hepatolithi-
asis. Arch Surg 137:149-153

Otani K, Shimizu S, Chijiiwa K, Ogawa T, Morisaki T, Sugitani
A, Yamaguchi K, Tanaka M (1999) Comparison of treatments for
hepatolithiasis: hepatic resection versus cholangioscopic lithot-
omy. J Am Coll Surg 189:177-182

Huang MH, Chen CH, Yang JC, Yang CC, Yeh YH, Chou DA,
Mo LR, Yueh SK, Nien CK (2003) Long-term outcome of

@ Springer

21.

22.

23.

24.

25.

percutaneous transhepatic cholangioscopic lithotomy for hepa-
tolithiasis. Am J Gastroenterol 98:2655-2662

Chen C, Huang M, Yang J, Yang C, Yeh Y, Wu H, Chou D, Yueh
S, Nien C (2005) Reappraisal of percutaneous transhepatic cho-
langioscopic lithotomy for primary hepatolithiasis. Surg Endosc
19:505-509

Cheung MT, Wai SH, Kwok PC (2003) Percutaneous transhe-
patic choledochoscopic removal of intrahepatic stones. Br J Surg
90:1409-1415

Chen MF, Jan YY, Jeng LB, Hwang TL, Wang CS, Chen SC,
Chao TC, Chen HM, Lee WC, Yeh TS, Lo YF (1999) Intrahe-
patic cholangiocarcinoma in Taiwan. J Hepatobiliary Pancreat
Surg 6:136-141

Kim YT, ByunJS, KimJ, Jang YH, Lee WJ, RyuJK, Kim SW, Yoon
YB, Kim CY (2003) Factors predicting concurrent cholangiocar-
cinomas associated with hepatolithiasis. Hepatogastroenterology
50:8-12

Cai X, Wang Y, Yu H, Liang X, Peng S (2007) Laparoscopic
hepatectomy for hepatolithiasis: a feasibility and safety study in
29 patients. Surg Endosc 21:1074-1078



	Laparoscopic left hemihepatectomy: a safety and feasibility �study of 19 cases
	Abstract
	Background
	Methods
	Results
	Conclusions

	Patients and methods
	Inclusion criteria
	Studied criteria
	Statistical analysis
	Procedure

	Results
	Surgical features
	Postoperative course
	Follow-up
	Learning curve for laparoscopic left hemihepatectomy

	Discussion
	Conclusions
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


