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Gallbladder carcinoma — when to use laparoscopic approach?
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ABSTRACT

AIM: To assess how laparoscopy has altered the presentation of patients with gallbladder cancer and
determine whether radical resection in patients with gallbladder cancer is beneficial.

METHOD: 47 patients underwent surgery because of suspected gallbladder cancer. Cancer was found
incidentally in 29 patients (61.7 %) during routine laparoscopic cholecystectomy using frozen biopsy.
Gallbladder cancer had been diagnosed preoperatively in the other 18 patients (38.3 %).

RESULTS: Patients in whom carcinoma was found incidentally at laparoscopic cholecystectomy had a
significant increase in survival when compared with those who were admitted electively with a known
diagnosis. All patients who presented with a known diagnosis had stage Il or higher, and 38.3 % of
these were in stage IV. However, 58.6 % of those patients who were found incidentally were in stage |
or Il. The overall 2-year survival for all patients was 45 %; those discovered incidentally at laparoscopic

cholecystectomy (Tis-T2) had a 2-year survival of 87 %.

CONCLUSION: Laparoscopic cholecystectomy resulted in an earlier discovery of gallbladder cancer in some
patients, resulting in increased probability of survival. Adjunctive radical surgical resection, either at the time
of cholecystectomy or subsequently, increases survival significantly in early stage disease (Tab.2, Fig. 2,

Ref. 24). Text in PDF www.elis.sk
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Introduction

Gallbladder carcinoma, despite of its relative rarity, is the most
common cancer of biliary system. There are some discrepancies
about this carcinoma and its epidemiology in literary sources. De-
spite of its rarity with incidence of 1-2/100 000 inhabitants (1), it
is an extremely aggressive carcinoma with high mortality, approxi-
mately 2500 people every year. General incidence of gallbladder
and extrahepatic biliary ducts carcinomas in Europe is 3.2 and 5.4
of 100 000 men and women, respectively. Incidence of intrahepatic
cholangiocarcinoma increases, and average incidence is 0.9—1.3
and 0.4-0.7 per 100 000 men and women. This numbers present
10-15 % of all primary tumours of liver. In high risk regions of
Europe (south Italy) there is an incidence of 4.9-7.4 and 2.9-4.3
per 100 000 men and women, respectively. Worldwide, the highest
incidence of this carcinoma is in Thailand, even 96/100 000 (2).

Symptoms of gallbladder carcinoma are not specified, in early
stage they can imitate cholecystolithiasis. Gallstones are current
in many of patients with gallbladder cancer. Every year more than
750 000 patients undergo surgery because of cholecystolithiasis
(3). The carcinoma is found in 1 % (or less) of all cholecystec-
tomies (4-6).
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From the beginning of 90’s in the last century, laparoscopic
cholecystectomy has got its acknowledgment and has expanded
all over the world. From this reason also higher incidence of ac-
cidentally found gallbladder carcinomas has been detected. Only
one potential therapeutic method is its radical resection. Until re-
cently, published results on this topic were not sufficient.

In our study we observed that using laparoscopic approach was
helpful in diagnostic process of gallbladder carcinoma, therefore if
it changed the management a result of therapy in patients with this
carcinoma. Also, we have evaluated if radical laparoscopic resec-
tion is appropriate therapy in patients with gallbladder carcinoma.

Materials and methods

Diagnostic methods

In the diagnostic process of gallbladder carcinoma it is neces-
sary to consider differential diagnostics and size of tumour. This
is the reasons why the imaging methods like MRI, CT or MRCP
are especially important. Endoscopic ultrasonography is also ex-
ceptionally reliable method in detection of benign pathology of
gallbladder (5, 6), but it is not used in our clinic.

The most of gallbladder tumours are benign. With USG me-
thods adenomas, cholesterol polyps or adenomyomas are often
diagnosed. USG diagnostic of precancerous and malign lesions is
more complicated. Polyps with size more than 1cm are indicated
for prophylactic cholecystectomy. Endoscopic ultrasonography
can be an appropriate method in differential diagnostic process
and exclusion of tumours in suspicion of polyps or unclear thick-
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Tab. 1. Gallbladder carcinoma classification.

Primary tumour (T)

X Primary tumour is not possible to evaluate

TO Without evidence of primary tumour

Tis In situ carcinoma

Tl Tumour disseminates into lamina propria or into muscle layer

Tla Tumour disseminates into lamina propria

T1b Tumour disseminates into muscle layer

T2 Tumour disseminates into perimuscular tissue, no penetration trough serosa
or invasion into the liver

T3 Tumour disseminates serosa (visceral peritoneum) and/or directly dissemi-
nates in liver, and/or disseminates into the surrounding structures or organs,
for example stomach, duodenum, gut, pancreas, omentum or extrahepatic ducts

T4 Tumour disseminates into main branch of vena portae or hepatic arteries or

disseminates into two or more extrahepatic structures or organs

Regional lymphatic nodes (N)

NX Regional lymphatic nodes are not possible to evaluate

NO Without metastases into the regional lymphatic nodes

N1 Metastases into the nodes along ductus cysticus, ductus hepaticus com., hepatic
arteries and/or vena portae

N2 Metastases into periaortic nodes, pericaval nodes, into the nodes of arteria

mesenteric sup. and/or into the nodes around celiac arteries

stones, but CT images show changes of the
wall in locations, which are overlaid with
gallstones or calcifications. CT can detect
local or irregular thickening of the wall,
dilatation of bile ducts, local invasion, me-
tastasis and ().

Cytology

Cell cytology from mucosa of gallblad-
der is quick, simple and high-quality me-
thod in carcinoma detection. Ultrasonogra-
phy navigated aspiration with thin needle
is also a safe diagnostic modality. ERCP
of biliary system is a specific method and
we must use it in unclear and suspicious
lesions (7, 8).

Markers

Tumour markers have rising applica-
tion in diagnostic process of gallbladder
carcinoma. Markers such CA242, CA15-3,

Distant metastasis (M)

CA19-9 and CA125 are extremely useful

differential method in patients with carci-

noma and in patients with cholecystolithia-

MO Without distant metastasis

M1 Presence of distant metastasis

Staging

Stage 0 Tis NO MO
Stage [ T1 NO MO
Stage 11 T2 NO MO
Stage I1IA T3 NO MO
Stage 11IB T1-3 NI MO
Stage IVA T1-4 N2 MO
Stage IVB T1-4 NO-2 M1

sis. The highest specificity had common
evaluation of CA242 a CA125. Electro-
phoresis of proteins from patient’s serum
with carcinoma and from patient’s with
gallstones is a modern method of differen-
tial diagnosis.

ness of gallbladder wall. CT and MR are used in staging a sizing
of tumour or determination of metastasis (5-7) (Tab. 1). Ultraso-
nography is a very often used method in diagnostic process of pa-
tients with icterus or in nonspecific gastrointestinal disorders. It is
especially sensitive method in detection of obstruction of bile duct
(5). In case of uncertainty or when USG is pointing at resectabili-
ty of malignancy, CT, MR, MRCP or cholangiography are helpful.
For verification of malignancy and for its classification we can
use needle biopsy or endoscopic brush (7). The reason of nega-
tive prognosis of gallbladder carcinoma is its early dissemination
and usually its late diagnostic. Problem is that the patients with
this diagnosis have nonspecific clinical symptoms. The first step
in early diagnostic is to correct the identification and evaluation of
patient’s disorders. To increase the sensitivity of USG it is neces-
sary to use right technology and skilled specialist. In cases, when
USG detects gallbladder tumour, we can do FDG-PET (fluo-
rodeoxyglucose positron emission tomography) for confirming
the diagnosis (benign or malign lesion). If we confirm gallbladder
carcinoma, CT is extremely helpful for determination about local
dissemination of carcinoma. USG is better method for detection
of disparity of gallbladder wall, thickness of gallbladder and gall-
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Diagnosis of gallbladder carcinoma
must be established on the basis of radio-
logic examination (MR, CT) and patho-
morphological examination from biopsy,
needle aspiration or cytology according to classification of World
Health Organization (Tab. 1). Pathological diagnosis must be es-
tablished before start of chemotherapy, radiotherapy or another
nonsurgery oncological therapy. But it is not necessary before
surgery in patients with resectable tumour.

Surgical technique

During laparoscopy cholecystectomy was done in patients with
suspicion of early stage of carcinoma. By laparoscopic cholecys-
tectomy there are three ports standardly done. After the cholecys-
tectomy, gallbladder was extracted in safety plastic bag through
supraumbilical port. Gallbladder was histologically examined and
according to the stage, we planned reoperation-resection of liver
and lymphadenectomy. If the locoregional lymphadenectomy
was done, lymphatic nodes from pericholedocal, hilus, periportal
and common hepatic area were removed. We used harmonic scal-
pel for lymphadenectomy. At first, we removed nodes from area
around hepatoduodenal ligamentum, then we proceeded in the
area around common hepatic arteria. After careful haemostasis,
we used silicon drainage inserted into subhepatic area. Surgery
with liver resection and lymphatic nodes, with negative border of



resected tissue of gallbladder and without metastatic lymphatic
nodes was considered as curative.

Postoperative observation and diagnosis of recurrence
Postoperative patient’s observation consisted of physical ex-
amination and laboratory tests, including determination of carci-
noembryonic antigen and level of CA19-9. Laboratory tests were
done 1 time per three months during first two years. Important
part of postoperative observation was USG of abdomen or CT.

Results

Between the years 2015-2019 47 patients with gallbladder
carcinoma were retrospectively identified. From 29 patients with
incidental carcinoma was carcinoma diagnosed in 25 (53.2 %) dur-
ing or after laparoscopic cholecystectomy. In 4 patients (8.5 %)
was carcinoma diagnosed during open cholecystectomy. In 17
patients (36.2 %) stage 11 (or lower) carcinoma was detected, be-
cause already cholecystectomy was curative and another surgery
wasn't performed. Carcinoma during laparoscopy was found in
3 patients (6.4 %), therewith after perioperative biopsy and con-
firmed carcinoma II (or higher) was realised conversion to open
surgery. From these patients, in 1case (2.1 %), the tumour wasn't
resectable. Two out of three patients (4.3 %), in whom conver-
sion was realised, underwent radical resection — resection of liver
with lymphadenectomy. One patient (2.1 %), after the diagnosis
of carcinoma, refused reoperation and 8 patients (17 %) under-
went reoperation. From these 8 patients, 2 patients (4.3 %) had
nonresectable tumour, so after revision the surgery was ended.
Another 6 patients (12.7 %) underwent reoperation, in 4 cases

Bakos M et al. Gallbladder carcinoma...

Tab. 2. Our patients divided by stage of their gallbladder carcinoma.

Stage Number of patients
0 2
la 4
Ib 6
11 9
111 8
v 18
Total 47

(8.5 %) was resection of liver done with lymphadenectomy and in
2 cases (4.3 %),when it was not possible to do resection, palliative
hepatojejunal anastomosis was constructed (Fig. 1).

From 18 patients (38.3 %), in whom was the carcinoma dia-
gnosed before surgery, 4 (8.5 %) had nonresectable tumour, what
was founded also before surgery by imaging methods used. No
one did refuse surgery. 14 patients (29.8 %), in whom the tumour
seemed resectable, underwent surgery. In 2 cases (4.3 %) nonre-
sectable tumour was found even during the surgery, so the surgery
was finished. 12 patients (25.5 %) underwent surgery, in 3 cases
(6.4 %) simple cholecystectomy was realised, because the stage
of tumour was II or lower and simple cholecystectomy is for this
stage curative. 9 patients (19.1 %) underwent radical surgery. Be-
cause of the stage of tumour, in 2 patients (4.3 %) resection of liver
with lymphadenectomy was realised and in 7 patients (14.9 %)
palliative hepatojejunal anastomosis was constructed (Fig. 2).

Our results show that in cases of tumour stage II or lower,
the laparoscopic approach is an appropriate method for this dia-
gnosis. Patients with carcinoma stage II are borderline group and
therapeutic approach is individual. Important fact is that cholecys-

Incidental Ca
29 patients (61.7%)

During lap. CHE
25 patients (53.2%)

During open CHE
4 patients (8.5%)

Conversion
3 patients (6.4%)

Curative CHE
17 patients (36.2%)

Reoperation
8 patients (17%)

Refused surgery
1 patient (2.1%)

Nonresecable Ca
1 patient (2.1%)

Radical liver
resection and LN
2 patients (4.3%)

Nonresecable Ca
2 patients (4.3%)

Liver and LN resection
4 patients (8.5%)
HJ anastomosis
2 patients (4.3%)

Fig. 1. Diagram for incidental cases of gallbladder carcinoma.
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Peroperative diagnosed Ca
18 patients (38.3%)

Nonresecable tumor
4 patients (8.5%)

Surgery
14 patients (29.8%)

Refused surgery
0 patients

Nonresecable tumor
2 patients (4.3%)

Resecable tumor
12 patients (25.5%)

Liver resection and LN
2 patients (4.3%)
HJ anastomosis

7 patients (14.9%)

Simple CHE
3 patients (6.38%)

Fig. 2. Diagram for non-incidental cases of gallbladder carcinoma.

tectomy is curative surgery in these patients” groups. In patients
with carcinoma stage II or higher, we recommend radical resec-
tion — liver and lymphatic nodes resection. In our workplace, we
have done this surgery only in classical way. In patients with high
stage of carcinoma (IV), after the surgeon rational evaluation of
carcinoma, we recommend palliative hepatojejunal anastomosis.
This is important when the resection of liver and lymphatic nodes
is not curative, because of effort to prolong patient’s life. The
group of our patients was divided according to carcinoma stage
as shown in Table 2.

Discussion

Laparoscopic approach can be an alternative method in therapy
of preoperatively diagnosed early stage gallbladder carcinomas (7).
We can come out from concept, that if the carcinoma is detected
accidentally, it is probably early stage of carcinoma. This fact
improves the chance for patient’s treatment. Our observation of
patients with stage II has shown, that a better survival is in group
where the carcinoma was diagnosed incidentally. In the cases of
incidentally detected carcinoma during laparoscopy, it is recom-
mended to do additional reresection (8). Patients with incidentally
detected gallbladder carcinoma (most often during laparoscopic
cholecystectomy) have better survival against the patients, in
whom the carcinoma was diagnosed before surgery. We can use
CT without/with PET examination of abdomen and bile ducts and
MRI cholangiopancreatography. Planned curative resections (in
patients with incidentally detected carcinoma) didn’t have nega-
tive influence for survival.
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Japanese study (Ouchi et al) from more medical centres has
published results of 498 patients with gallbladder carcinoma
solved with laparoscopic cholecystectomy. They have found, that
the perforation of gallbladder during laparoscopy significantly
aggravated survival of patients. Also they have found, that ad-
ditional excisions in patients with T2 stage (tumour disseminates
into perimuscular tissue, no penetration through serosa or inva-
sion into the liver) and with T3 stage (tumour disseminates serosa
(visceral peritoneum) and/or directly disseminates into liver, and/
or disseminates into the surrounding structures or organs) improve
survival. This surgery technique doesn’t carry any significant
changes in survival in patients with T1 tumours (tumour dissemi-
nates into lamina propria or into muscle layer) and T4 (tumour
disseminates into main branch of vena portae or hepatic arteries or
disseminates into two or more extrahepatic structures or organs,
invasion into the liver in range of 2 cm). 5-years survival of pa-
tients with T2 tumours was 70 % (9).

Some studies described only patients, in whom carcinoma
was diagnosed incidentally during cholecystectomy. Toyonaga et
al. described set of 73 patients between 1982 and 2000, in whom
carcinoma was detected even during cholecystectomy. 43 patients
had planned secondary radical resection. They defined secondary
resection as “liver resection in gallbladder area and dissection of
regional lymphatic nodes with or without resection of extrahepatic
bile ducts”. Overall, 21 patients underwent this type of surgery
(18 patients with T2, 3 patients with T3). 5 years survival after
secondary resection was 54 % in patients with carcinoma without
invasion to another organ, similarly as 5 years survival in patients
with carcinoma stage II. From 75 patients, 45 initially underwent



laparoscopic cholecystectomy, but this fact did not have influence
on the results (10).

Bartlett et al. published, that in T2 carcinoma stage there is
an incidence of metastasis into the lymphatic nodes 46 % (11).
American Cancer Society has published, that in 1994 and 1995,
58.5 % patients underwent simple cholecystectomy with or with-
out dissection of lymphatic nodes, while only 9.8 % underwent
cholecystectomy with liver resection with or without dissection
of lymphatic nodes (12). These data show that in the past, the
most of surgeons didn’t use aggressive approach in therapy of
this carcinoma. To improve survival of patients with gallbladder
carcinoma, surgeons started to use more aggressive techniques.

Dixon et al. has published a study of 99 patients with gallblad-
der carcinoma. They were treated in two time periods: between
1990-1996 and between 1997-2002.From these patients 25 %
underwent laparoscopic cholecystectomy. 39 patients underwent
resection, and the result was RO resection in 33 patients. 5-years
survival was significantly better during second period, because
in that period the number of radical resections was higher (35 %)
against first period (7 %). Authors concluded that the most im-
portant factor for patient long term survival is radical RO resec-
tion (13).

In the situations when the preoperative profiles and periop-
erative findings marked malignity, the surgical technique and
skills are especially important. If the laparoscopic dissection of
lymphatic nodes is difficult or there is a high risk of gallblad-
der perforation, the conversion is recommended. The reason for
conversion is better overview and prevention of dissemination of
malignant cells. Many published studies confirm this fact, for ex-
ample new growth of tumour in area of port (14—16). The use of
insulating bags decreases dissemination and recurrence (17, 18).

Shirai et al. mentioned, that lymphatic drainage includes peri-
choledocal, pancreaticoduodenal and intraaortocaval lymphatic
nodes. Exact range of lymphatic nodes resection by optimal sur-
gery of gallbladder carcinoma has still not been determined (19).

In our workplace, we usually do complete dissection of por-
tal lymphatic nodes and dissection in area of hepatic artery and
portal vein. Our study did not show significant difference in pa-
tient survival between patients (with liver, gallbladder and lym-
phatic nodes resection) with or without resection of extrahepatic
bile ducts. Laparoscopic approach used in early carcinoma stage
(without invasion into liver) has two potential benefits. The first
is that laparoscopic approach can be equivalent with open radi-
cal cholecystectomy with the same oncology aspect and in fu-
ture will be used as curative method for early stage carcinoma.
The second is that if benign lesions are diagnosed during lapa-
roscopic cholecystectomy, for example andenomyomatosis or
xantogranulomatosis cholecystitis, we can avoid of unnecessary
open laparotomy.

Conclusions
Gallbladder carcinoma is one of the most malignant carcino-

mas of gastrointestinal tract. Its prognosis is the worst and period
of survival is the shortest. The only one potential curative method
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is radical resection. Role of chemotherapy and radiotherapy in
the management of treatment is not sufficiently examined. Be-
cause of the aggressivity of the tumour and higher stage at the
time of diagnosis, the results of therapy are not ideal. Very often
gallbladder carcinoma spreads through wall into the surround-
ing organs, mainly into the liver. From some studies resulted,
that carcinoma invasion into the liver is seen in 34-89 % cases.
In early carcinoma stages proliferation to lymphatic nodes is fre-
quent (20, 21).

Only cholecystectomy is not sufficient in stage pT2, because
of positive lymphatic nodes (22). Additional radical resection,
which is done during or after cholecystectomy, significantly in-
crease survival of patients (23). Many authors have published,
that dissection of lymphatic nodes improves survival of patients
in early carcinoma stage (22, 24). The surgery of hepatobiliary
tract has changed in the last decade. Laparoscopic cholecystec-
tomy, better and sophisticated surgical methods improve manage-
ment of patients with carcinoma. Laparoscopic approach can be
an alternative method for treatment of early stages gallbladder
carcinoma. Early diagnosis and aggressive surgical resection are
appropriate methods in the treatment of carcinoma. Additional
chemo- or radiotherapy will be important factor for positive re-
sults in the future.

Our results show that laparoscopic approach is technically
possible, and it is acceptable for patients with early carcinoma
stages without invasion into the liver.
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