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Objective: To determine the feasibility of the laparoscopic approach for treating suspected early-stage gallbladder carcinoma.
Design, Setting, and Patients: Prospective study from
a university hospital. From May 10, 2004, to October 9,
2007, the laparoscopic approach was considered for treating 36 patients with suspected gallbladder carcinoma at
T2 or less without liver invasion based on the preoperative computed tomographic scan. To further exclude liver
invasion, preoperative endoscopic ultrasonography (US)
and laparoscopic US were additionally performed. Frozen biopsy was performed after completing the cholecystectomy. If carcinoma was found, laparoscopic lymphadenectomy was performed.
Main Outcome Measures: Feasibility and operative

US had their surgical procedure converted to laparotomy. Finally, 30 patients underwent a laparoscopic
procedure. With combined computed tomography, endoscopic US, and laparoscopic US, the negative predictive value for excluding hepatic invasion reached 100%.
For the 12 patients who had benign lesions noted on their
frozen biopsies, their laparoscopic surgical procedure was
completed. The remaining 18 patients who had gallbladder carcinoma underwent additional laparoscopic lymphadenectomy. During laparoscopic lymphadenectomy 1
conversion occurred owing to bleeding, the median operative time was 190 minutes, and the median blood loss
was 50 mL. The complication rate was 16.7% and the median postoperative hospital stay was 4 days. After a median follow-up of 27 months, all 18 patients who underwent laparoscopic lymphadenectomy survived without
any evidence of recurrence or metastasis.

outcome.
Results: Three patients who had liver invasion on en-

Conclusion: Laparoscopic treatment is feasible and safe
in selected patients with early-stage gallbladder carcinoma.

doscopic US underwent open surgery. An additional 3
patients who had liver invasion noted on laparoscopic

Arch Surg. 2010;145(2):128-133

A

LTHOUGH MANY AUTHORS

have reported improved
survival rates for patients
with gallbladder carcinoma (GBC) after radical
surgery,1,2 the optimal surgical approach
may vary according to the disease stage at
the time of diagnosis. For patients with pT1
GBC, performing simple cholecystectomy alone can be a curative surgical
procedure.3,4 The pT2 GBC, in which the
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tumor is confined within the subserosal
layer of the gallbladder wall, may be accompanied by nodal involvement.5-7 Therefore, additional locoregional lymph node
dissection is recommended for GBC that
equals or exceeds pT2. In general, if GBC
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is preoperatively suspected, open surgery is recommended for performing radical cholecystectomy; however, some of
these patients and especially those with
polypoid lesions of the gallbladder are
sometimes postoperatively confirmed to
have a benign lesion.8
With the wide use of laparoscopy for
cholecystectomies, the likelihood of incidentally discovering GBC during or after
laparoscopic cholecystectomy (LC) has
also increased.9 If GBC is incidentally discovered during LC, open conversion is
generally recommended. Further, when
GBC is detected postoperatively in patients who have undergone simple cholecystectomy under the suspicion of benign disease, a second operation for radical
re-resection is recommended for those patients with pT2 GBC or greater.
Laparoscopic cholecystectomy can now
be safely performed for cholecystolithiasis
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because of the technical improvements and advances in instrumentation. It was previously suggested that LC can be
an alternative treatment for early-stage GBC with intramural invasion up to the muscular layer.10 If primary GBC can
be radically resected and the locoregionally involved lymph
nodes can be adequately dissected under laparoscopy, the
laparoscopic approach could be an alternative treatment
for selected patients with early-stage GBC without liver invasion in terms of the oncologic aspects and minimal invasiveness. In addition, if suspected GBC can be ruled out
intraoperatively during LC by a frozen biopsy, patients can
benefit from the minimal invasiveness of laparoscopy by
avoiding otherwise unnecessary open surgery.
Given these facts, we used an intention-to-treat analysis to prospectively evaluate the feasibility and interim
outcome of performing laparoscopic approaches in highly
selected patients who have preoperatively suspected earlystage GBC.

36 With suspected early-stage
gallbladder carcinoma

Endoscopic ultrasonography

33 Without liver invasion

3 With liver invasion

33 With diagnostic laparoscopy

Laparoscopic ultrasonography

30 Without liver invasion

3 With liver invasion

Laparoscopic cholecystectomy

Open radical cholecystectomy

Full-thickness frozen biopsy

METHODS

INCLUSION CRITERIA AND ALGORITHM
FOR LAPAROSCOPIC APPROACH
The inclusion criteria for the laparoscopic approach were having what was suspected to be an early-stage GBC (radiological
T1 or T2 GBC, no liver invasion, and no involvement of the
extrahepatic bile duct) on the preoperative computed tomographic (CT) scan. Each patient provided informed consent for
the laparoscopic procedures prior to surgery, and approval for
this prospective study was obtained from the institutional review board at our hospital.
The treatment algorithm for the laparoscopic approach is summarized in Figure 1. Endoscopic ultrasonography (EUS) (5 MHz;
Olympus, Tokyo, Japan) was performed to further exclude liver
invasion before operating. The patients who had GBC with suspected liver invasion on EUS underwent conventional open resection. The patients without evidence of liver invasion on both
CT and EUS underwent the laparoscopic approach.
After creating the pneumoperitoneum, the whole abdomen was carefully inspected, including the liver and hepatoduodenal ligament. Laparoscopic ultrasonography (LUS) (7.5
MHz; Aloka, Tokyo, Japan) was then performed on the whole
liver by experienced radiologists (Y.H.K. and K.H.L.) for further excluding GBC with liver invasion and for detecting occult liver metastasis. When liver invasion was diagnosed on LUS,
conversion to laparotomy was performed. The patients without evidence of liver invasion on LUS underwent LC. After the
gallbladder was resected out, intraoperative frozen biopsy was
performed to confirm the presence of carcinoma, the depth of
invasion, the presence of liver invasion, and the involvement
of the cystic duct margin. Surgery was completed when the diagnosis was benign disease, and additional locoregional laparoscopic lymphadenectomy (LLA) was performed when the diagnosis was malignant disease.

OPERATIVE TECHNIQUE OF LAPAROSCOPIC
APPROACH FOR SUSPECTED EARLY-STAGE GBC
A 30° laparoscope or flexible laparoscope was used. During LC
in patients with suspected early-stage GBC, the gallbladder, including about 2 mm of the thin liver tissue adhered to the gallbladder, was carefully resected so as not to spill the potentially malignant bile and not to expose the subserosal layer of
the gallbladder. For LC, 3 ports were usually used in the stan-

12 Benign

18 Malignant

Finish of surgery

Laparoscopic lymphadenectomy

Pathologic results
10 Benign
2 T1aNX

Pathologic results
2 TisN0
2 T1aN0, 4 T1bN0
8 T2N0, 2 T2N1

Figure 1. Summary of the treatment algorithm for the laparoscopic approach
for 36 patients with suspected early-stage gallbladder carcinoma, defined as
suspected T1 or T2 gallbladder carcinoma without liver invasion on the
preoperative computed tomographic scan.

Figure 2. Laparoscopic view of the operative field after completion of node
dissection.

dard manner. Once the specimen had been completely detached, it was inserted into a protective bag and extracted
through the umbilical port site. The extent of LLA was the pericholedochal, hilar, periportal, and common hepatic nodes
(Figure 2). For LLA, 1 or 2 additional 5-mm ports were inserted on the right subcostal area. A lymphadenectomy was performed using ultrasonic shears (harmonic scalpel [Ethicon, Cincinnati, Ohio] or SonoSurg [Olympus]). Lymph node dissection
around the hepatoduodenal ligament was performed, and then
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Table. Histological Results of 30 Patients With Completed
Laparoscopic Cholecystectomy
Histological Results
R0 resection
Benign
Carcinoma
T stage
Tis
T1
T2
T3 or T4
N stage
N0
N1
NX
Stage
IA
IB
IIA
IIB
III or IV
Differentiation
Well
Moderate
Poor
Gross type
Papillary
Nodular
Flat

Patients, No.
30
10
20
2
8
10
0
16
2
2
10
8
0
2
0
14
4
2
12
7
1

dissection around the common hepatic artery was done. After
careful hemostasis, a silastic drain was inserted and the wound
was closed in layers.
Operation with nodal dissection, negative surgical margins
around the gallbladder, and no apparent unresectable metastatic lymph nodes was considered a curative resection. Clinical staging of disease was performed according to the American Joint Committee on Cancer staging system.11

FOLLOW-UP PROGRAM AND DIAGNOSIS
OF RECURRENCE
The routine follow-up program consisted of physical examinations and laboratory tests, including determining the carcinoembryonic antigen and CA19-9 levels. The laboratory tests
were performed once every 3 months for the first 2 years and
then biannually for the next 3 years. Chest radiography and
abdominopelvic CT were also performed as part of the routine
follow-up protocol.
RESULTS

INTENTION-TO-TREAT ANALYSIS
OF LAPAROSCOPIC APPROACH
FOR EARLY-STAGE GBC
The laparoscopic approach for early-stage GBC was prospectively performed beginning May 1, 2004, at our hospital. Of the 63 patients who underwent operation for
preoperatively diagnosed resectable GBC from May 10,
2004, to October 9, 2007, 36 patients were eligible for
the laparoscopic approach. Among these 36 patients, 3
were diagnosed as having direct liver invasion on EUS,

and this invasion was not detected on preoperative CT.
These 3 patients underwent conventional open surgery
with curative intent. Consequently, the 33 remaining patients suspected to have early-stage GBC without liver
invasion were treated by laparoscopy.
During the laparoscopic approach, 3 patients were additionally diagnosed as having direct liver invasion on LUS,
and this was not detected on CT or EUS. Open conversion for conventional radical cholecystectomy, including
lymph node dissection and central hepatectomy (segments 4a and 5), was performed for these 3 patients. There
was no evidence of liver metastasis or carcinomatosis in
the remaining 30 patients after performing diagnostic laparoscopy and LUS. These 30 patients underwent LC.
Intraoperative frozen biopsy revealed no evidence of
carcinoma in 12 patients, and GBC was found in 18
patients. The 12 patients diagnosed as having benign
lesions received no further procedures. The remaining
18 patients suspected to have early-stage GBC underwent LLA.
INTRAOPERATIVE RESULTS OF LLA
Of the 18 patients who underwent LLA, there were 5 men
and 13 women with a median age of 69 years (age range,
51-76 years). During the laparoscopic procedure, no bile
spillage occurred due to perforation of the gallbladder.
The median operative time and blood loss in these 18 patients were 190 minutes (range, 90-277 minutes) and 50
mL (range, 10-400 mL), respectively.
Intraoperative complications occurred in 2 of the 18
patients who underwent LLA. Conversion to laparotomy occurred in 1 patient. This patient exhibited bleeding from a torn branch of the main portal vein during
node dissection. After making a subcostal incision, repair of the injured portal vein was performed. Another
patient experienced left hepatic duct injury during LLA.
Laparoscopic intracorporeal repair of the injured duct with
T-tube insertion was performed. Cholangiography via the
T-tube on the seventh postoperative day showed no bile
duct stricture or leakage, and the T-tube was then removed. After follow-up during 19 months, no longterm complications were observed in this patient. No intraoperative mishaps occurred in the 12 patients who
underwent cholecystectomy alone.
PATHOLOGIC RESULTS
The postoperative pathologic diagnoses for the 30
patients who completed laparoscopic surgery are summarized in the Table. The pathologic results of the 12
patients who received LC alone included adenomyomatosis (n=1), xanthogranulomatous cholecystitis (n=1),
chronic cholecystitis (n = 2), tubular adenoma (n = 6),
and T1aNX carcinoma (n = 2). For 2 patients whose
postoperative diagnosis has changed from benign to
T1a GBC, no repeat resection was performed because
the operations in these patients were considered to be
curative resection.
The pathologic results of the 18 patients who received LLA included TisN0 (n=2), T1aN0 (n=2), T1bN0
(n=4), T2N0 (n=8), and T2N1 (n=2). Most of the car-
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cinomas in the patients with GBC were well differentiated and of the papillary type.
The absence of hepatic invasion in all 30 patients who
underwent the laparoscopic approach was confirmed
pathologically. Therefore, the negative predictive values for determining whether there was hepatic invasion
were 83.3% (30 of 36 patients) on CT, 90.9% (30 of 33
patients) on CT and EUS, and 100% (30 of 30 patients)
on CT, EUS, and LUS.
POSTOPERATIVE OUTCOMES
The median number of retrieved lymph nodes in the 18
patients who received LLA was 8 (range, 4-21). The tumors ranged from 1.4 to 7.5 cm. All of the operations in
all of these patients were considered curative resection.
Therefore, repeat resection was not performed in any of
these patients.
Postoperative complications occurred in 3 of the 18
patients who underwent LLA (16.7%). The complications included symptomatic fluid collection at the gallbladder fossa (n=1), postoperative transient blood drainage via the indwelling drain (n=1), and voiding difficulty
(n = 1). However, all were conservatively treated without radiological intervention or reoperation. The median postoperative hospital stay was 4 days (range, 3-11
days). After a median follow-up of 27 months (range,
15-57 months), no tumor recurrence or port site metastasis was observed in any of the 18 patients who underwent LLA, and all of the patients survived without any
evidence of recurrent disease.
COMMENT

Although there are many reports on the results of incidentally discovered GBC during or after LC12,13 and on
the laparoscopic staging for patients with advanced
GBC,14,15 the outcome of the intentional laparoscopic
treatment approach for GBC has not yet been reported.
The laparoscopic approach for suspected early-stage
GBC without liver invasion has 2 potential advantages.
First, if the laparoscopic approach is potentially equivalent to open radical cholecystectomy from the oncologic point of view, the laparoscopic approach could be
an alternative treatment option for patients with earlystage GBC. Laparoscopic lymphadenectomy is now
widely applied for treating colon cancer and gastric cancer. The efficacy of LLA for these 2 malignant neoplasms has been reported to be adequate in terms of the
oncologic aspects, and we have accumulated experience
with LLA for treating patients with early-stage gastric
cancer.16 The LLA requires more experience than open
lymphadenectomy because this operative procedure is
technically demanding. Ultrasonic shears were used for
LLA in our institution. Use of ultrasonic shears may
cause adverse effects on medium-sized vessels, causing
thrombus or late occlusion.17 Therefore, it might be reasonable and safer to convert to open lymphadenectomy
when frozen section confirms carcinoma unless the
surgeon has significant experience and expertise in
advanced laparoscopic dissection. By performing a lapa-

roscopic procedure, the patients can benefit from the
advantage of the minimal invasiveness of laparoscopic
surgery. Second, some patients with preoperatively suspected GBC can be confirmed to have benign gallbladder disease, such as adenomyomatosis or xanthogranulomatous cholecystitis, on the postoperative pathologic
report.18 Therefore, the laparoscopic approach for suspected early-stage GBC can avoid unnecessary open
surgery in those patients who are finally confirmed to
have benign lesions.
Our results show that all 30 patients suspected to
have early-stage GBC without liver invasion were
proven to have benign disease or carcinoma with a T
stage of 2 or less. Moreover, the patients who were
finally discovered to have benign lesions avoided
unnecessary open surgery. All 30 cholecystectomies
were performed without any bile spillage due to gallbladder perforation during LC. Only 1 technical failure
occurred during LLA. The complication rate (16.7%)
and the postoperative hospital stay (median, 4 days)
were acceptable. The 5-year survival rates of the
patients with pT2 GBC have been reported to be 87.1%
for those with pN0 lesions and 55.7% for those with
pN1 lesions.19 The incidence of lymph node metastasis
may be as high as 39% to 54% in patients with pT2 disease.20 Therefore, further study to verify the adequacy
of LLA is needed. Although the follow-up period was
not long enough to determine the long-term outcome,
there was no recurrence or metastasis in any patients,
including the 10 patients with pT2 GBC.
A prerequisite for the proposed treatment algorithm
(Figure 1) is high-quality radiological studies to accurately exclude hepatic invasion. Although CT and EUS
are widely used for detecting hepatic invasion, hepatic
invasion was undetected in 3 of 33 patients in our
study. With combined CT, EUS, and LUS, the negative
predictive value of our radiological studies for excluding hepatic invasion reached 100%. We used CT as the
initial imaging method because CT can be readily performed and because virtually all of the patients suspected to have GBC need CT for staging purposes.
However, hepatic invasion can be undetected on CT if
the invasion is focal and shallow.21 With the advent of
EUS, more centers have incorporated EUS as a preoperative staging modality. This tool improves the sensitivity for staging GBC from 74% to 90% when compared with making the diagnosis using transabdominal
ultrasonography alone.22 Although there are only a few
reports on the accuracy and role of LUS for staging
GBC,14,15 LUS is likely to be the most accurate imaging
test for T staging when considering its outstanding spatial resolution for depicting multiple layers within the
gallbladder wall.
Cholecystectomy alone for treating patients with
pT2 GBC is not enough because a considerable proportion of the patients with pT2 GBC have a possibility of
positive lymph node metastasis,23 and adjunctive radical
surgical resection that is performed either at the time of
cholecystectomy or afterward significantly increases
patients’ survival.13 Many authors have already reported
lymph node dissection as a recommended surgical procedure to improve the survival of patients with GBC.24,25
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Moreover, because pT2 GBC has no direct invasion to
adjacent organs, a potentially curative resection can be
achieved without hepatectomy and extrahepatic bile
duct resection provided that the involved lymph nodes
can be adequately dissected.19 Although simple cholecystectomy alone for patients with pT1 GBC can
achieve satisfactory surgical results,12 frozen biopsy has
limited accuracy for the T staging of GBC.26 Concerning
understaging GBC with a T stage of 2 or greater as T1
GBC, we performed lymph node dissection for all GBC
diagnosed via frozen biopsy. Furthermore, some
researchers argue for the necessity of extended cholecystectomy for treating T1b lesions.4,27 Little has been
reported concerning the accuracy of a frozen section
diagnosis of the gallbladder. The intraoperative frozen
tissue diagnosis is fairly reliable in determining whether
lesions are malignant or benign, but the frozen tissue
diagnosis and the final diagnosis are sometimes not
identical.8 In this series, the postoperative diagnosis
was changed from benign to malignant (T1NX) for
2 patients.
There could be concerns about a positive tumor margin of the gallbladder and cystic duct. A negative margin should be confirmed by intraoperative frozen biopsy, although there was no case with a positive margin
in this series. If a positive margin is encountered, additional liver resection or extrahepatic bile duct resection
should be considered with performing an open conversion procedure. Gallbladder perforation during LC may
cause tumor to spread into the peritoneal cavity, and this
may also occur during open surgery. When early-stage
GBC suspicion exists before surgery, necessary oncologic precautions can be enforced. The reasons for tumor dissemination and port implantation after LC for
preoperatively unsuspected GBC are gallbladder manipulation with forceps, perforation, and extraction without
a bag. If GBC is preoperatively suspected, one should pay
as close attention as possible to not perforate the gallbladder and must use a protective bag during the extraction of resected gallbladder.
To our knowledge, this study is the first to report the
feasibility of intentional laparoscopic treatment for patients with early-stage GBC without evidence of liver invasion. The laparoscopic approach could be an alternative treatment option when early-stage GBC without liver
invasion is preoperatively diagnosed or if this is incidentally discovered during LC.
In conclusion, our results showed that the laparoscopic approach is technically feasible and the interim
outcome is acceptable for highly selected patients who
have early-stage GBC without liver invasion. However,
long-term follow-up and prospective randomized trials
are needed to confirm our interim results.
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INVITED CRITIQUE

Planned Laparoscopic Approach for Early-Stage
Gallbladder Cancer
The Glass Is One-Third Full

P

reoperative suspicion of cancer is generally considered a contraindication to LC. However, many
patients are found to have benign or pT1a disease, for which LC alone is sufficient. For pT1b or pT2
disease, where nodal metastases are more likely, LC alone
is inadequate and portal lymphadenectomy is recommended for staging and tumor clearance. While the role
of extended resection of the gallbladder bed for pT1b or
pT2 disease can be debated, it is possible that accurate preoperative staging could allow definition of a subset of patients with suspected early-stage GBC in whom a planned
initial laparoscopic approach might be reasonable.
This prospective intention-to-treat study addresses the
accuracy of preoperative staging for patients with earlystage GBC in whom a planned LC might be contemplated. The results indicate that preoperative CT alone
is inadequate; subsequent ultrasonographic evaluation
of patients with T1 or T2 disease based on CT criteria
revealed invasive disease in 6 of 36 patients (16.7%). Laparoscopic ultrasonography identified invasive lesions
missed by EUS, and thus expertise in LUS appears critical to operative planning. By the combination of CT, EUS,
and LUS, about one-third of patients were determined

to have benign disease; these patients clearly benefited
from the planned laparoscopic approach. For the twothirds of patients found to harbor a malignant neoplasm, the laparoscopic approach to lymphadenectomy
was feasible but risky; major hemorrhage or bile duct injury occurred in 2 of 18 patients. It may be more prudent for patients found to have malignant disease by intraoperative frozen section to undergo conversion to open
operation. In the zeal to offer laparoscopic surgery to the
subset of patients with early-stage GBC who do not require radical resection, surgeons should balance the risk
of rendering a potentially curative situation incurable
through operative error or inadequate tumor clearance.
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