
Abstract. Background/Aim: The laparoscopic approach is not
widely used for gallbladder tumours because of the high degree
of malignancy associated with gallbladder cancer and
technical difficulties. This study aimed to clarify the feasibility
and safety of laparoscopic gallbladder resection for
gallbladder tumours. Patients and Methods: This retrospective
study enrolled patients who underwent laparoscopic whole-
layer cholecystectomy or laparoscopic gallbladder bed
resection for gallbladder tumours between April 2010 and
December 2020. We analysed the perioperative and
oncological outcomes of patients with gallbladder carcinoma.
Results: The cohort comprised 31 patients, including 13 who
underwent laparoscopic whole-layer cholecystectomy and 18
who underwent laparoscopic gallbladder bed resection. Twenty
patients were diagnosed with gallbladder cancer. Three
patients (15%) had metastases in harvested lymph nodes. No
postoperative complications were observed. Recurrence
occurred in four patients; the primary location was the liver in
three patients and lymph node in two. The 1-, 3-, and 5-year
recurrence-free survival and overall survival rates were 87%,
78.3%, and 58.8%, and 100%, 70.5%, and 70.5%, respectively.
Conclusion: Our surgical strategy enables safe and curative
gallbladder resection for gallbladder tumours, without excess
or insufficient resection. 

Laparoscopic cholecystectomy (LC) is well recognized as a
standard procedure for benign gallbladder disease. However,
the Japanese Society of Hepato-Biliary-Pancreatic Surgery

currently strongly recommends open cholecystectomy for
suspected gallbladder cancer (1). Gallbladder tumours range
from benign gallbladder disease to advanced gallbladder
cancer. In Japan, the laparoscopic approach has not been
widely used for gallbladder tumours because of the high
level of malignancy associated with gallbladder cancer and
procedural technical difficulties.

Previous studies have reported that LC for gallbladder
cancer may worsen the long-term surgical outcome due to
incomplete excision (2), bile spillage induced by
intraoperative gallbladder injury (3, 4), or port site recurrence
(5, 6). In addition, it is difficult to accurately diagnose the type
of gallbladder tumour and depth of invasion preoperatively (7,
8). In the treatment of gallbladder tumours, these clinical
issues must be addressed to obtain radical resection without
excess or insufficient tissue removal.

With the rapid technical improvements and instrument
advances since the publication of the abovementioned studies,
the indication of LC has tended to expand, and is even used in
patients with suspected gallbladder cancer (9-13). However,
there is currently no consensus between institutions regarding
the optimal surgical management and oncological outcomes for
patients with gallbladder tumours. At our Institution, we have
been performing gallbladder resection and lymph node
harvesting for gallbladder tumours that are potential carcinomas
of the muscularis propria/subserosa (SS) in patients without
definite lymph node enlargement since April 2010. We believe
that the laparoscopic approach for gallbladder tumours should
be re-evaluated in the current clinical environment.

The purpose of this study was to clarify the feasibility and
safety of laparoscopic gallbladder resection for gallbladder
tumours.

Patients and Methods
Since April 2010, we have used the laparoscopic approach to
remove gallbladder tumours when possible. We investigated patients
who underwent laparoscopic whole-layer cholecystectomy (LWLC)
or laparoscopic gallbladder bed resection (LGBR) for removal of
gallbladder tumour in our Department between April 2010 and
December 2020. We retrospectively analysed the characteristics,
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perioperative outcomes, pathological findings, and oncological
outcomes of patients diagnosed with gallbladder carcinoma.

Laparoscopic surgery was indicated for polypoid lesions larger than
10 mm, wall-thickening lesions, and suspected T1 or T2 gallbladder
carcinomas. We preoperatively diagnosed the type of gallbladder
tumour using imaging modalities such as ultrasonography, dynamic
computed tomography, endoscopic ultrasonography, and enhanced
magnetic resonance imaging. In all patients, the final diagnosis was
confirmed by pathological examination of resected specimens.

This study was conducted in accordance with the Declaration of
Helsinki and the ethical guidelines for clinical studies of the
Ministry of Health, Labour, and Welfare of Japan. The study
protocol was approved by the Ethics Committee of Nagasaki
University Hospital (approval no. 19102143).

Operative strategy for gallbladder tumours. Our operative strategy
for gallbladder tumours is shown in Figure 1. The location of the
tumour was identified using laparoscopic intraoperative
ultrasonography. When the tumour was on the peritoneal side, we
performed LWLC; when the tumour was on the hepatic side, we
performed LGBR to achieve negative surgical margins.
Intraoperatively, we checked the stump of the cystic duct and
harvested the lymph nodes in the hepatoduodenal ligament for
frozen section diagnosis. When malignant findings were detected,
the extrahepatic bile duct was removed and D2 lymphadenectomy
was performed under laparotomy. In Japan, D2 lymphadenectomy
is defined as removal of the lymph nodes in the hepatoduodenal
ligament, around the common hepatic artery, and around the
posterosuperior region of the pancreatic head. When there were no
malignant findings, laparoscopic surgery was continued without
conversion to laparotomy.

Surgical procedure of LWLC. The port placement was the same as for
LC. A 12-mm trocar was placed at the umbilicus for the scope, a 12-
mm trocar was placed in the epigastric region, and two 5-mm trocars
were placed in the right subcostal region. We performed peritoneal
lavage cytology and then checked the location of the tumour using
intraoperative ultrasonography. After exposing the cystic duct and
cystic artery, we removed the stump of the cystic duct for frozen
section diagnosis. The lymph nodes in the hepatoduodenal ligament
were then harvested and submitted for frozen section diagnosis. After
confirming that the frozen sections were pathologically negative, we
started LWLC from the fundus of the gallbladder. The whole-layer
gallbladder wall, including the cystic plate, was easily detached from
the liver bed using blunt dissection. The resected specimen was put
in a retrieval bag and removed through the umbilical port. A drain
was usually unnecessary.

Surgical procedure of LGBR. Port replacement, peritoneal lavage
cytology, and intraoperative ultrasonography were performed as
described above. When the tumour was on the hepatic side, LGBR
was selected. After exposing the cystic duct and cystic artery, we
collected the stump of the cystic duct for frozen section diagnosis.
The lymph nodes in the hepatoduodenal ligament were then
harvested and submitted for frozen section diagnosis. After
confirming that the frozen sections were pathologically negative, we
started LGBR under the Pringle manoeuvre. An ultrasonically
activated device was used during liver parenchymal transection. The
resection line of the liver was 10 mm from the gallbladder bed to
ensure negative surgical margins. After completion of the liver bed

resection and lymph node harvesting, the common bile duct and
proper hepatic artery were exposed (Figure 2). The resected
specimen was put in a retrieval bag and removed through the
umbilical port. A drain was placed through the foramen of Winslow.

Statistical analysis. Continuous variables are expressed as the
median values with ranges. Overall survival (OS) was defined as
the interval from surgery to death or final follow-up. All patients
were followed up until death or February 2021. Recurrence-free
survival (RFS) was defined as the interval from surgery to the first
recurrence or final follow-up. OS and RFS curves were calculated
using the Kaplan–Meier method. All statistical analyses were
performed with EZR (Saitama Medical Center, Jichi Medical
University) (14).

Compliance with ethical requirements. All procedures were in
accordance with the ethical standards of the responsible committee
on human experimentation (institutional and national) and the
Helsinki Declaration of 1975, revised in 2008. Informed consent
was obtained from all included patients.

Results

Lesions other than gallbladder cancer. A total of 31 patients
underwent resection of gallbladder tumour during the study
period, including 13 who underwent LWLC and 18 who
underwent LGBR. Of the 31 patients, 11 (35%) were
postoperatively diagnosed with conditions other than
gallbladder cancer; the lesion in these patients was
adenomyomatosis in three, chronic cholecystitis in three,
adenoma in two, polyp in two, and metastatic renal cell
carcinoma in one.

Characteristics and surgical outcome of patients who
underwent gallbladder resection for gallbladder cancer. The
characteristics and surgical outcomes of the 20 patients
diagnosed with gallbladder cancer are summarized in Table
I. The tumour was on the peritoneal side in six patients and
the hepatic side in 14. The median tumour size was 27 mm
(range=12-40 mm). In three patients (15%), metastases were
detected in harvested lymph nodes by frozen section
diagnosis. No postoperative complications of Clavien–Dindo
grade 3a or above were observed, and the median
postoperative hospital stay was 11 days (range=5-14 days).

Final pathological diagnosis and outcome of gallbladder
cancer. The data of the patients pathologically diagnosed
with gallbladder cancer are shown in Table II. Three patients
with SS invasion (case no. 14, 18, and 19) required
conversion to laparotomy because the intraoperative
pathological diagnosis was positive (lymph node in all three
cases). R0 resection was achieved in all patients. Recurrence
was observed in four patients; the depth was SS and the
primary location of recurrence was the liver in three patients
(case no. 17, 19, and 20, no recurrence in segment 4a/5) and
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lymph nodes in two (case no. 18, 19). No port site recurrence
or peritoneal dissemination was detected. The long-term
outcomes of patients with gallbladder carcinoma are shown
in Figure 3. The 1-, 3-, and 5-year RFS rates were 87%,
78.3% and 58.8%, respectively. The 1-, 3-, and 5-year OS
rates were 100%, 70.5% and 70.5%, respectively.

Discussion

This study investigated the feasibility and safety of laparoscopic
gallbladder resection for gallbladder tumours. Our study
revealed that it was difficult to obtain an accurate preoperative
diagnosis for gallbladder tumours. In all cases, our surgical
strategy allowed us to complete safe and curative minimally
invasive surgery without excess or insufficient resection.

In the clinical setting, there are discrepancies between the
preoperative diagnosis and the postoperative pathological
diagnosis regarding the depth of invasion and the distinction
between benign and malignant. Gallbladder cancer is a
differential diagnosis for polypoid lesions that are larger than
10 mm, sessile, or rapidly growing (15-17), while
adenomyomatosis and chronic cholecystitis are important
differential diagnoses for gallbladder carcinoma that may be
difficult to diagnose preoperatively (18-20). In our series, out
of the 11 patients diagnosed with diseases other than
gallbladder cancer, six (55%) were diagnosed with
adenomyomatosis and chronic cholecystitis. With the advent
of endoscopic ultrasonography, the diagnostic accuracy for

depth of tumour invasion has been improved by its use in
combination with other modalities (18), although the
qualitative diagnosis of tumours is still difficult. The
Japanese Society of Hepato-Biliary-Pancreatic Surgery
strongly recommends open cholecystectomy for suspected
gallbladder cancer (1). However, a reasonable number of
suspected gallbladder cancer cases are eventually diagnosed
as benign lesions, and it is important to avoid overly invasive
surgical strategies for benign lesions. The laparoscopic
approach may avoid unnecessarily invasive surgery for
gallbladder tumours.

Our surgical strategy was based on achieving R0
resection. The three important steps to success for our
operative strategy for gallbladder tumours without excess or
insufficient resection are: (i) Re-evaluation of the precise
tumour location using intraoperative ultrasonography to
select the surgical procedure (LWLC or LGBR); (ii)
pathological diagnosis of the cystic duct stump and harvested
lymph nodes by intraoperative frozen section examination;
and (iii) appropriate resection to secure negative margins.

With the limitations of accurate preoperative diagnosis,
intraoperative re-evaluation of the tumour location is
mandatory for the final selection of the surgical procedure.
Following appropriate indications for LWLC and LGBR
avoids exposure of the tumour and achieves R0 resection.
Intraoperative examination of frozen sections is also crucial
in deciding whether to resect the extrahepatic duct and
perform D2 lymphadenectomy and biliary reconstruction.
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Figure 1. Operative strategy for gallbladder tumours.



Patients with a positive surgical margin of the cystic duct
specimen require resection of the extrahepatic duct for R0
resection. In addition, lymphatic infiltration around the bile
duct is the main route of tumour spread (19), and distant
microscopic spread separate from the primary tumour is
sometimes detected (20). Therefore, extrahepatic bile duct
resection increases the curative resection rate in patients with
cancer invading the gallbladder neck (21, 22), those with
lymph node metastasis (7, 21), or those with cancer
associated with perineural invasion (23). We perform
resection of the extrahepatic duct by laparotomy not only to
achieve R0 resection, but also to perform appropriate lymph
node dissection when the harvested lymph nodes are
positive. In our series, three patients had positive lymph
nodes and were converted to laparotomy. Two patients had
distant recurrences during the observation period, although
it was considered that local control was obtained by resection
of the extrahepatic duct and D2 lymphadenectomy.

Regarding the appropriate performance of tumour
resection to secure safe margins, the techniques of LWLC
and LGBR have already been established (2, 10, 24, 25). The
entire SS layer is removed by LWLC, theoretically achieving
complete resection of T1 or T2 gallbladder cancer. In
contrast, the optimal extent of liver resection between wedge
resection and resection of segments 4b and 5 remains
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Figure 2. Surgical procedure for laparoscopic gallbladder resection. After the completion of gallbladder bed resection and lymph node harvesting,
the common bile duct and proper hepatic artery are exposed.

Table I. Patient and perioperative characteristics (n=20; peritoneal side
6/hepatic side 14).

Characteristic                                                                             Value

Age, years
  Median (range)                                                                   74 (56-87)
Gender, n (%)
  Male:female                                                                             8:12
Tumour diameter, mm
  Median (range)                                                                   27 (12-40)
Gross type, n
  Pedunculated vs. sessile                                                          4:16
Intraoperative pathological diagnosis
  Positive                                                                                 3 (15%)
Positive site, n
  Cystic duct: lymph node                                                          0:3
Number of intraoperative
dissected lymph nodes
  Median (range)                                                                     2 (0-11)
Operative time, min
  Median (range)                                                                207 (109-332)
Blood loss, g
  Median (range)                                                                   50 (1-670)
Complications, n (%)
  Clavien–Dindo ≥3a                                                                    0
Postoperative hospital stay, days
  Median (range)                                                                    11 (5-14)



controversial (24, 25). A previous study reported that pT2
gallbladder cancer requires hepatectomy to secure safe
margins on the liver side (referred to as “gallbladder bed
resection”) and as prophylactic resection to prevent hepatic
metastasis (referred to as “segment 4b and 5 resection”) (26).
The progression of gallbladder cancer to the liver occurs by
intrahepatic lymphatic invasion via the Glissonean sheath or
by direct invasion (27, 28). Previous research has shown no

significant differences in the outcome of gallbladder bed
resection versus resection of segments 4b and 5 for T2
gallbladder cancer (26, 29). Based on the abovementioned
findings, we adopted LGBR to achieve a negative margin on
the hepatic side in the case of open surgery. The
perioperative results show that our surgical strategy for
gallbladder tumours is safe and feasible, regardless of
whether the tumour is benign or malignant.
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Figure 3. Long-term outcomes of patients with gallbladder carcinoma (n=20). A:  recurrence-free survival. The 1-, 3-, and 5-year rates were 87%,
78.3%, and 58.8%, respectively. B: Overall survival. The 1-, 3-, and 5-year rates were 100%, 70.5%, and 70.5%, respectively.

Table II. Data of the patients pathologically diagnosed with gallbladder cancer.

ID no.              Side             Pathological    Pathological    Pathological               Recurrence                  RFS,          OS,                   Outcome at 
                                                  depth              vascular           N-stage                       location                   months      months                 end of study
                                                                         invasion                                              (primary)

1                    Hepatic              Mucosa             ly0, v0                  0                                  -                              68              68                          Alive
2                    Hepatic              Mucosa             ly0, v0                  0                                  -                              18              18                          Alive
3                  Peritoneal            Mucosa             ly0, v0                  0                                  -                                1                1                          Alive
4                  Peritoneal                MP                ly0, v0                  0                                  -                              26              26                          Alive
5                    Hepatic                  MP                ly0, v0                  0                                  -                              15              15                          Alive
6                    Hepatic                  MP                ly0, v0                  0                                  -                                6                6                          Alive
7                    Hepatic                  MP                ly0, v0                  0                                  -                                2                2                          Alive
8                  Peritoneal                MP                ly0, v0                  0                                  -                                1                1                          Alive
9                    Hepatic                  SS                 ly0, v0                  0                                  -                              95              95                          Alive
10                Peritoneal                SS                 ly1, v0                  0                                  -                              48              48                          Alive
11                  Hepatic                  SS                 ly0, v0                  0                                  -                                7                7                          Alive
12                  Hepatic                  SS                 ly0, v0                  0                                  -                                6                6                          Alive
13                Peritoneal                SS                 ly0, v0                  0                                  -                                1                1                          Alive
14               Peritoneal*               SS                 ly0, v1                  1                                  -                                2                2                          Alive
15                  Hepatic             T3 (liver)            ly1, v1                  0                                  -                              21              21                          Alive
16                  Hepatic                  MP                ly0, v0                  0                                  -                              43              43            Died from other cause
17                 Hepatic*                 SS                 ly0, v0                  1                          Liver (4a)                      48              80              Cancer-related death
18                 Hepatic*                 SS                 ly0, v0                  1             Lymph node around SMA           3              14              Cancer-related death
19                  Hepatic                  SS                 ly1, v2                  0                Liver (S8)/lymph node              2              14              Cancer-related death
20                  Hepatic                  SS                 ly3, v0                  0                     Liver (multiple)                 18              35              Cancer-related death

*Converted to laparotomy due to positive lymph nodes. MP: Muscularis propria; OS: overall survival; RFS: recurrence-free survival; SM: superior
mesenteric artery; SS: subserosa.



Established procedures for gallbladder cancer removal and
technical improvements and advances in instruments can
resolve the reported issues associated with laparoscopic
surgery for gallbladder cancer, such as insufficient excision
of the cancer (2) and bile spillage due to intraoperative
gallbladder injury (3, 4). Regarding potential port site
recurrence, a previous study reported no differences in the
occurrence of port site/wound or peritoneal metastases and
survival outcomes between patients undergoing laparoscopic
versus open surgery (30). No port site recurrence or
peritoneal dissemination was detected in the present study.

In the present study, we analysed the long-term outcomes
of gallbladder cancer and obtained 1-, 3-, and 5-year RFS
rates of 87%, 78.3% and 58.8%, respectively, and 1-, 3-, and
5-year OS rates of 100%, 70.5% and 70.5%, respectively.
Several previous studies have reported that laparoscopic
surgery obtains a favourable long-term outcome (9) with
similar recurrence and survival rates to open surgery (10,
11). However, the small sample sizes in previous studies
have prevented a comparison of the oncological outcome
between laparoscopic and open surgery. In our series of
patients with gallbladder cancer, we focused on the incidence
of recurrence. Among the four patients with recurrence, the
primary recurrence locations were the liver and lymph nodes.
Although the number of patients was limited, our results
suggest that the long-term outcome of gallbladder cancer
may be improved not only through local control by resection
but also through the control of distant metastatic lesions after
resection. Therefore, effective adjuvant chemotherapy is
required to improve the long-term outcome, although the
optimal regimen has not yet been established in Japan (1).
The British phase III BILCAP study reported a significant
difference in OS between the capecitabine and observation
groups in a per-protocol analysis (31). Based on this result,
the American Society of Clinical Oncology and the National
Comprehensive Cancer Network recommend offering
adjuvant capecitabine chemotherapy to patients with resected
biliary tract cancer (32, 33). However, adjuvant
chemotherapy may not be feasible for patients who have
undergone surgery for biliary tract cancer for the following
three reasons (34). Firstly, surgical treatment for biliary tract
cancer requires invasive procedures with high morbidity and
mortality rates. Therefore, many patients do not fully recover
after surgery, precluding adjuvant therapy, and do not
experience a survival benefit from adjuvant therapy.
Secondly, there is a long interval between surgical treatment
and the commencement of adjuvant chemotherapy (35).
Thirdly, the completion rate or dose intensity of adjuvant
chemotherapy after biliary tract cancer resection is low. To
overcome these problems, our surgical strategy may have a
fundamental advantage due to its minimal invasiveness.

The present study has limitations. Firstly, it was based on
a single-centre review of a limited number of patients.

Secondly, there is the potential for selection bias because of
the retrospective design. Further comparative studies are
needed to assess the oncological safety of laparoscopic
surgery for gallbladder cancer.

In conclusion, we analysed the feasibility and safety of
laparoscopic gallbladder resection for gallbladder tumours.
Control of distant metastatic lesions after resection was
considered to improve the long-term outcome of gallbladder
cancer. A minimally invasive surgical approach may enable the
early start of adjuvant chemotherapy for gallbladder cancer.
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