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Abstract

Introduction Gallbladder cancer is the most common ma-
lignant tumour of the biliary system with an extraordinarily
poor prognosis. In this study, we retrospectively evaluated
forty-two patients with histologically proven gallbladder
cancer.

Patients and methods Estimated survival rates were calcu-
lated by the Kaplan—Meier method, and differences were
assessed using the logrank test. The GKR (combined regis-
try of cancer) and demographic data were used to gain
information on community cancer statistics.

Results In this study, patients with metastases showed
poorer survival rates. Furthermore, the survival was signif-
icantly better in patients with RO resections, smaller tumour
sizes and without lymph node infiltration. T stage, M stage
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and R stage were independent prognostic parameters. Sex
and age had no significant effect on survival. Also, we
found that patients with incidental gallbladder cancer and
those with cholecystolithiasis showed significantly better
survival rates. Demographic analyses of the study group
confirmed a high coverage of our institution for incident
cases in our catchment area and no significant regional
deviations from the expected incidence of gallbladder
cancer.

Conclusion Despite differences in the incidence in different
geographical areas, gallbladder cancer appears to be fairly
normally distributed in Western Pomerania, a predominantly
rural area of Northeastern Germany. Coverage of incident
cases in our catchment area was high. T stage, M stage and
R stage were independent prognostic factors in our study.
We conclude that, whenever possible, an RO resection
should be the surgical goal in all patients staged resectable
before surgery, but heroic resections in patients with highly
advanced cancer disease or severe accompanying non-
tumour diseases are not warranted.

Keywords Gallbladder cancer - Independent prognostic
factors - Survival rate - Treatment outcome

Introduction

Gallbladder cancer is the fifth most common cancer of the
gastrointestinal tract and the most common malignant tu-
mour of the biliary system worldwide. It has a poor prog-
nosis with a 5-year survival rate of 5 to 10 % [1]. Symptoms
are usually present only in late-stage disease of gallbladder
cancer. It affects more females with a male to female ratio of
1:2, commonly diagnosed in the seventh decade of life [2].
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There is a broad variation of incidences in different geo-
graphical regions as well as in different ethnical groups [3].
Gallstones have been associated with gallbladder cancer [1].
However, whether gallstones are a cause or only bystanders
in the pathogenesis of gallbladder cancer remains unclear
[4]. Yet, a progression from adenoma to carcinoma has been
demonstrated for adenomatous polyps of the gallbladder [5].

Preoperative diagnosis of early stages of gallbladder can-
cer can be challenging. Therefore, the diagnosis of T1 and
T2 tumours is usually established on histological examina-
tion after surgery [5] for symptomatic gallstones. In cases of
Tla gallbladder cancer, simple cholecystectomy is suffi-
cient, but careful attention to the surgical margin of the
cystic duct is essential [5]. There is no difference in survival
or recurrence rates between radical and simple cholecystec-
tomy for Tla tumours [6]. Radical cholecystectomy
includes cholecystectomy, regional lymphadenectomy and
resection of the gallbladder's fossa [7]. T1b tumours certain-
ly have a higher rate of lymphatic metastases, but it is
controversial whether radical cholecystectomy should be
performed [6]. Some authors advocate lymphadenectomy
of the hepato-duodenal ligament in all patients due to diffi-
culties in distinguishing perioperatively T1 and T2 disease
[8]. In T2 or larger tumours, radical tumour resection com-
bined with regional lymphadenectomy and wedge resection
of the liver is recommended [9]. The overall goal of surgery
is to achieve an RO situation [6]. In the cases of incidental
carcinomas, a second radical operation is recommended
depending on the tumour stage.

The aim of this retrospective single-centre study was to
evaluate the prevalence of gallstones in gallbladder cancer,
the impact of tumour size and lymph node involvement
following the International Union Against Cancer (UICC)
classification on the prognosis and their role as prognostic
factors. Also, we intended to study the incidence of gall-
bladder cancer at Greifswald University as a tertiary referral
centre of Western Pomerania, a predominantly rural area of
Northeastern Germany.

Patients and methods

From January 2001 to December 2009, forty-two patients
with histologically proven gallbladder cancer were identi-
fied by retrospective chart reviews at Greifswald University.
This tertiary cancer centre covers an estimated 200,000
people living in a predominantly rural area. Patients' demo-
graphic data, as well as type of operation, surgical morbidity
and mortality and histopathological classification following
the seventh edition of the UICC [10], and survival data were
collected in a database for further analyses. Overall survival
was calculated starting at the time of primary surgery until
the time of death or the last time of follow-up in December
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2009. Then, all patients or their family practioners were
contacted by phone.

Simple cholecystectomy included removal of the gall-
bladder only. An extended resection of the gallbladder in-
cluded cholecystectomy, resection of the gallbladder's fossa
as well as a lymphadenectomy including all lymph nodes of
the liver hilum, the cystic duct, the hepato-duodenal liga-
ment, the celiac trunk and retro-duodenal tissue. The
bile duct was resected only if tumour involvement was
present. In the cases of previous laparoscopic cholecystec-
tomies, port sites were only resected if no extraction bags
had been used. Patients with unresectable disease were
offered with palliative therapies including chemotherapy
using gemcitabine.

Standardised incidence ratios were calculated based on the
number of study patients per postal code divided by the
number of expected cases derived from the GKR (gemein-
sames Krebsregister der neuen Bundeslénder, i.e. combinded
registry of cancer for the new German states) covering all
patients with incident gallbladder cancer in Western Pomer-
ania (referral area of the Department of Surgery of the Uni-
versity Medicine Greifswald). Respective population figures
of the catchment area were obtained from the federal board of
statistics of Mecklenburg Western Pomerania. The time period
covered the years from 2001 to 2008.

Assuming that the age group-specific incidence of gall-
bladder cancer in the study areas of interest (counties) was
the same as in the reference population of Mecklenburg
Western Pomerania, the expected number of gallbladder
carcinomas was calculated using the following formula:

Erw = YBev; X Iy,

where Erw is the expected number of gallbladder cancers of
the area of interest, I' g, is the age-specific incidence of age
group i of the reference population, separate for men and
women and Bev; is the population of the age group i,
separate for men and women. The standardised incidence
ratio was calculated by the ratio of observed and expected
incidence of gallbladder cancer:

Beo
SIR = —
Erw

where SIR is the standardised rate of incidence, Erw is the
expected incidence within the area of interest and Beo is the
observed incidence within the area of interest. Standardised
incidence ratios (SIR) were calculated on a county level
(Table 3). An SIR of >1 represented an increased incidence
of gallbladder cancer whereas an SIR of <I represented a
decreased incidence.

Survival analyses were performed using the Kaplan—
Meier method. Differences in survival were analysed by
the logrank test. To determine prognostic factors, the Cox
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regression analysis was performed. A chi-square test was
used to determine differences in frequencies. For all calcu-
lations, SPSS software (SPSS, edition 18.0, Chicago, USA)
was used. A p value of less than 0.05 was considered
statistically significant.

Results
Patients and surgery

Altogether, 42 patients were included in this study. Of these,
35 (83.3 %) were females, and 7 (16.7 %) were males. Mean
age was 68.1+9.4 years (range 45-82 years) without signif-
icant differences between females and males (68.2+1.6 years
for females, 67.142.9 years for males). The average time of
follow-up was 16.47+3.3 months.

The most common presenting complaint was unspecific
upper abdominal pain seen in 15 patients (36 %). Six
patients (14.3 %) presented with hyperbilirubinaemia and
icterus. Gallstones were present in about half of the patients
(19, i.e. 45.2 %). Nine patients (21.4 %) presented with
unresectable disease requiring palliative therapy. In these
cases, complete resection would not have been possible
due to multiple liver metastases, peritoneal metastases, tu-
mour infiltration of large vessels or distant organ metastases.

Thirty-three patients (78.6 %) could be treated surgically.
Mean incision to closure time was 252.7+£99.7 min ranging
from 57 to 442 min. Extended resection was performed in all 33
patients. The bile duct was resected in 13 of 33 patients (39 %)
to achieve microscopic complete resection. This was defined as
microscopic tumour disease-free resection margins. In these
cases, a reconstruction was done by a hepatico-jejunostomy.
In six cases, extended resection required an additional gastric
wedge resection. In one patient, pylorus-preserving pancreati-
coduodenectomy was performed. Following surgery, two
patients died of surgery-related complications: one patient died
of multi-organ failure due to recurrent bleeding episodes and
one patient died of liver failure. A third patient died of pulmo-
nary embolism. Two patients suffered from surgery-related
minor complications: one patient developed a hematoma and
one a large seroma, both at the margin of liver resection. These
were treated by a CT-guided drainage.

In 12 patients (28.6 %), the diagnosis of gallbladder
carcinoma was an incidental finding. In 9 of these 12
patients, the gallbladder was without macroscopic patholog-
ical findings. In seven of the latter nine patients, the tumour
stage was at least T2 (i.e. pT2NO, pT3NO, 4x pT2N1, 2x
pT3N1, pT4N1), and re-resection was performed. In the two
remaining of these nine patients, tumour stage was T1b, but
re-resection was performed because the tumour was local-
ised at the site of the gallbladder's fossa. Both T1 tumours
did not show lymph node metastases.

Overall survival

Overall median survival was 9.1+5.1 months (95 % confi-
dence interval (CI) 0—19.1 months). Mean survival was 24.4+
5.5 months (95 % CI 13.6-35.3 months). The estimated 1-
year survival rate was 48 %; the 3- and 5-year survival rates
were both 16 % (Fig. 1). There was a noticeable albeit not
statistically significant difference of survival between males
and females (6.442.4 versus 14.8+5.8 months, p=0.3); 20 of
42 patients (47.6 %) were younger than 70 years. Again, there
was a noticeable but not statistically significant difference in
survival rates of patients younger than 70 years compared to
those older than 70 years (8.3+1.9 versus 14.8+5.4 months,
p=0.95). The median survival in the palliation group was
highly significantly poorer than in the surgically treated group
(6.5£0.9 months for the palliation group versus 16.7+
7.2 months for the surgically treated patients, p=0.0043).

MO versus M1 group

According to the seventh edition of the UICC TNM manual,
the following tumours were classified as M1: tumours with
distant metastases as well as tumours infiltrating the celiac,
periduodenal, peripancreatic or mesenteric lymph nodes.
Twenty-theree patients (54.8 %) presented with metastases
at the time of primary diagnosis; 14 of these patients were
treated surgically, and microscopic complete resection could
be performed in 13 (92.9 %) of these cases. Most metastases
(n=17) were found in the liver; one patient had a metastasis
within the ovary. Five patients were classified as M1 be-
cause of tumour cells found within the above mentioned
lymph nodes. Median survival was highly significantly bet-
ter in the MO group when compared to the M1 group (47.2+
10.8 months, 95 % CI 26.0-68.4 months versus 8.9+
2.0 months, 95 % CI 5.0-12.9 months, p<0.0001; Fig. 1).

RO versus R1 group

In 29 of the 33 surgically treated patients, an overall RO (i.e.
microscopic complete) resection could be achieved. These
cases involved 13 patients with metastases which were
completely resected. These patients had a significantly bet-
ter median survival (31.3+7.1 months, 95 % CI 17.2—
45.4 months) when compared to the R1-(microscopic resid-
ual disease) resected group (5.4%1.8 months, 95 % CI 1.9—
9.0 months, p=0.03).

T stage
Four (12.1 %) of 33 surgically treated patients had tumour
stage T1b. Mean survival within this subgroup was 65.3+

16.1 months (95 % CI 33.8-96.9 months). Eight patients
(24.2 %) suffered from stage T2 disease. Only three of them
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Fig. 1 Survival curves are depicted. a Overall survival is shown. b
Patients with an incidental finding of gallbladder cancer show a better
survival than patients with suspected gallbladder cancer. ¢ Patients with
lower T stages (71/T2) show a significantly prolonged survival

died within the analysed interval. Mean survival rate was
47.0+13.5 months (95 % CI 20.6—73.4 months); 12 patients
(36.4 %) had stage T3, and 9 patients (27.3 %) had stage T4
disease. Mean survival was 18.3+3.7 months (95 % CI
11.1-25.6 months) for stage T3 and 4.8+1.9 months for
stage T4 disease (95 % CI 1.1-8.5 months, Table 1). Sur-
vival of stage T4 patients was significantly poorer than
survival of stage T3 patients (p=0.001).

Twelve patients of all surgically treated patients had stage
T1 or T2 disease (36.4 %); 21 patients (63.3 %) suffered
from stage T3 or T4 disease. Survival rates of patients with
stage T1 or T2 disease were significantly better than those of
patients suffering from stage T3 or T4 disease (median
survival of 35.3+5.3 months, 95 % CI 24.8-45.8 months
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compared with those suffering from T stages 73/74. d Patients without
metastases (M0) survive significantly longer than those displaying
metastases (M1)

versus 8.3+£2.0 months, 95 % CI 4.8-12.1 months,
p=0.004; Fig. 1). Ten patients (52.6 %) without metastases
had low T stage disease (T1/T2), whereas only two patients
(14.3 %) showed T1/T2 stage disease in the M1-group.
These results suggested a correlation of T and M stages,
which could be confirmed statistically (Spearman coeffi-
cient 0.39, p=0.02).

Furthermore, only 42.1 % (8) of MO patients showed
tumour infiltrated lymph nodes. In marked contrast,
92.9 % of the patients suffering from metastases showed
positive lymph nodes. Also, these data strongly suggested
a correlation of lymph node metastases and M1 stages.
This was confirmed statistically (Spearman coefficient
0.52, p=0.002).
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Table 1 The mean, the standard error of the mean and the 95 % confidence intervals of survival

Variables ~ Number of patients Mean survival (months)  Standard error 95 % confidence interval ~ p value
Lower limit  Upper limit  Univariate analysis =~ Multivariate analysis
T 33 surgically treated patients 0.004 0.05
T1/2 12(36.4 %) 54.385 13.233 28.449 80.321
T3/4 21(63.6 %) 12.281 2.642 7.104 17.459
N 33 surgically treated patients 0.016 0.849
NO 12 (36.4 %) 49.127 12.472 24.683 73.572
NI 21 (63.6 %) 16.326 6.658 6.093 26.560
M 42 surgically and non-surgically <0.0001 0.034
treated patients
MO 19 (45.2 %) 47.234 10.822 26.022 68.446
M1 23 (54.8 %) 8.925 2.020 4.966 12.885
R 33 surgically treated patients 0.031 0.004
RO 29 (88.8 %) 31.272 7.188 17.184 45.360
R1 4 (11.2 %) 5.406 1.812 1.855 8.957
L 33 surgically treated patients 0.003 0.176
LO 10 (30.3 %) 39.708 9.150 21.775 57.642
L1 23 (69.7 %) 8.266 2.774 2.828 13.704
A% 33 surgically treated patients 0.024 0.677
Vo 24 (72.7 %) 37.672 9.016 20.002 55.342
A%t 9 (27.3 %) 10.359 3.876 2.763 17.955
G 33 surgically treated patients 0.572 -
Gl 1 (3 %) - - - -
G2 20 (60.6 %) 34.144 9.264 15.987 52.301
G3 12 (36.4 %) 15.366 4.444 6.655 24.077
Age 42 surgically and non-surgically 0.953 -
treated patients
<70 years 20 (47.6 %) 20.050 5.243 9.773 30.326
>70 years 22 (52.4 %) 25.017 8.438 8.480 41.555
N stage 1.4 months (95 % CI 5.0-10.4 months; p=0.016, chi-square

Twelve of all surgically treated patients (36.4 %) had no
lymph node metastases (NO), whereas 21 patients (63.6 %)
showed lymph node metastases. Twelve patients (57.2 %)
with lymph node metastases displayed tumour involvement
of lymph nodes of the cystic duct; 1 patient of the 12
patients also had tumour-positive lymph nodes of the
hepato-duodenal ligament. Furthermore, one patient showed
infiltration of lymph nodes of the cystic duct, the hepato-
duodenal ligament and, additionally, the retro-duodenal
lymph nodes. Two patients (9.6 %) of the nodal-positive
patients showed isolated tumour involvement of the lymph
nodes of the hepato-duodenal ligament. Six patients (28.6 %
of the nodal-positive cases) suffered from tumour involve-
ment of the hepato-duodenal ligament and of the retro-
duodenal lymph nodes. One patient showed tumour involve-
ment of the retro-duodenal lymph nodes without involve-
ment of local lymph nodes. Mean survival of the patients
without positive lymph nodes was 33.4+12.4 months (95 %
CI 9.1-57.7 months), whereas survival of the patients with
lymph node metastases was significantly shorter with 7.7+

5.8; Table 1).
Tumour grading, blood- and lymphatic vessel invasion

One tumour (3 %) was graded as a G1-tumour; 20 patients
suffered from G2-carcinomas (60.6 %), and 12 patients
(36.4 %) had a G3-carcinoma. There were no significant
differences in survival rates of the patients suffering from
G1-, G2- or G3-carcinomas.

In marked contrast, patients suffering from tumours with
lymphatic vessel invasion showed significantly poorer surviv-
al rates: 23 patients (69.7 %) had lymphatic vessel invasion
and 10 patients (30.3 %) had not. Survival rates were 39.7+
9.15 months (CI 21.78, 57.64) in patients without lymphatic
vessel invasion, whereas survival rates were 8.3+2.78 months
in patients with positive lymphatic vessels (p=0.003).

Twenty-four patients (72.7 %) of all the surgically treated
patients did not show blood vessel invasion, whereas nine
patients (27.3 %) displayed positive blood vessels. Survival
was significantly better in patients without blood vessel inva-
sion (37.67 versus 10.36 months (p=0.024). Furthermore, there
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was a very strong correlation of lymph vessel invasion and
blood vessel invasion (Spearman coefficient 0.78, p<0.0001).

Prognostic factors

To test for independent prognostic parameters, Cox regres-
sion analyses of the factors T stage, N stage, M stage, L
stage, V stage, history of cholecystolithiasis, incidental find-
ings and resection margins were performed. These showed
that only T stage, M stage and R stage were statistically
significant prognostic factors (p=0.05 for T stage, p=0.03
for M stage and p=0.004 for R stage).

Incidental carcinomas

In 12 patients (28.6 %), the diagnosis of gallbladder cancer was
an incidental finding. Seven of these patients had stage T1 or
T2 disease, whereas five had stage T3 or T4 disease. In patients
with preoperatively suspected gallbladder cancer, 5 patients had
stage T1 or T2 disease, whereas 16 patients had T3/T4 disease.
Taken together, patients with incidental gallbladder cancer had
significantly more often lower T stages (p=0.047). Further-
more, half of the patients with preoperatively suspected gall-
bladder cancer displayed distant metastases, whereas only three
patients (25 %) with incidental gallbladder cancer suffered from
stage M1 disease (p=0.01, Cramer's 7 0.378). In contrast, there
were no significant associations with nodal status and/or
tumour-free resection margins (data not shown).

Median survival was 22.3+£10.1 months (CI 2.6 and
42.1 months) in patients with incidental gallbladder cancer,
whereas patients with suspected gallbladder cancer dis-
played a significantly shorter median survival of 6.7+
1.2 months (CI 4.3 and 9.1 months) (p=0.018, Fig. 1).

Cholecystolithiasis

Nineteen of the 42 patients (45.2 %) had a history of chol-
ecystolithiasis. Of those 19 patients, 2 (10.5 %) were treated
intending palliation surgery/therapy. The remaining 17
patients (89.5 %) received surgery intending a complete/cura-
tive resection. Of those 17 patients, 10 patients (58.8 %)

showed stage T1/T2 disease, and 7 patients (41.2 %) had stage
T3/T4 disease. Twenty-three patients (54.8 %) had no history
of cholecystolithiasis. Of those, seven patients were treated
intending palliation surgery/therapy. Of the remaining 16
patients without a history of cholecystolithiasis, 2 patients
(12.5 %) had stage T1/T2 disease, whereas 14 patients
(87.5 %) had stage T3/T4 disease. Comparing these results,
patients with cholecystolithiasis showed significantly more
stage T1/T2 diseases than patients without a history of chol-
ecystolithiasis (p=0.006, Cramer's ' 0.486). At the same time,
patients without a history of cholecystolithiasis showed sig-
nificantly more stage T3/T4 diseases. Furthermore, patients
with a history of cholecystolithiasis displayed less metastases
(52.2 versus 31.6 %), although this was statistically not sig-
nificant. Patients with a history of cholecystolithiasis had a
median survival of 32.1£8.9 months (CI 14.5 to 40.0 months),
those without a history of cholecystolithiasis had a signifi-
cantly shorter median survival of 15.28+5.0 months (CI 5.5 to
25.1 months) (p=0.05, chi-square 3.9). Furthermore, gallblad-
der carcinoma was more often an incidental finding in patients
with cholecystolithiasis (p=0.01, Cramer's /" 0.38).

Hyperbilirubinaemia

Six patients (14.3 %) presented with hyperbilirubinaemia.
These patients had no differences in survival when com-
pared to patients without hyperbilirubinaemia.

UICC staging

According to the International Union Against Cancer, gall-
bladder cancer stages range from stage O to stage I[VB. In
this study, 3 of the resected 33 patients (9.1 %) had stage I
disease (TINOMO), 2 patients (6.1 %) had stage II disease
(T2NOMO), 6 patients (18.2 %) had stage IIIA disease
(T3NOMO) and 6 patients (18.2 %) had HIB (T1-3N1MO0)
disease (4 patients T2N1MO, 2 patients T3AN1MO). Finally, 2
patients (6.1 %) were diagnosed with stage IVA- (T4 NO-1
M0), and 14 patients (42.3 %) were diagnosed with stage
IVB disease (TxNxM1) Mean survival of all patients in-
cluding their stages is depicted in Table 2.

Table 2 Mean survival time in

months, standard error of the UICC stage Number of patients Mean survival (months) ~ Standard error 95 % confidence interval

mean and the 95 % confidence

intervals of the UICC stages Lower limit  Upper limit
I 309.1 %) 76.787 16.937 43.590 109.983
I 2 (6.1 %) 16.865 0.095 16.678 17.052
A 6 (18.2 %) 20.236 6.920 6.672 33.800
1B 6 (18.2 %) 50.025 14.175 22.243 77.807
IVA 2 (6.1 %) 3415 2.985 0.000 9.266
IVB 14 (42.3 %) 9.873 2.957 4.076 15.669
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Epidemiologic analyses

Analysing the demographic data of the study group, we
could not detect any unexpected epidemiologic findings
within this study group of Western Pomerania (Table 3).
Four patients were not included in these investigations since
they were diagnosed in the year 2009 for which the GKR is
not yet complete. SIR for the different counties in Western
Pomerania revealed no significant deviations from 1.0. Ob-
served differences were probably due to normal regional
variations. Interestingly, the percentage of death certificate
only patients of all observed gallbladder cancers in
Mecklenburg Western Pomerania between 2001 and 2008
was much higher (28.2 %) than for most other cancers. A
total of 16.3 % of all incident cases in the catchment area
were referred to the surgical clinic of the University Medi-
cine, representing a high coverage for our institution.

Discussion

Gallbladder cancer remains an illness with a poor prognosis.
Five-year survival rates have been reported as low as 5—
10 % [1]. In line with these results, the median overall
survival of this study was 9.1 months with a slightly better
5-year survival rate of 16 %. Similarly, gallbladder cancer
has been reported as a disease of the elderly [11]; in this
study, mean age at the time of diagnosis was 68.1 years. As
reported before [12], the majority of our patients was fe-
male, too.

In gallbladder cancer, symptoms do usually not occur
until advanced tumour stages have developed. Most cases
of early gallbladder cancer are detected incidentally [6]. The
only chance for cure is a complete resection of the tumour
without remnant microscopic disease (RO resection). In our
study, a complete resection was possible in 87.9 % of all the
resected patients. Furthermore, 64 % of the resected patients
had advanced tumour stages (stage T3/T4 disease). This is

in line with other reports [2] and can be explained by the
asymptomatic course of the disease in early stages. Corre-
spondingly, patients with incidental cancer of the gallblad-
der had significantly more often lower T stages (T1/T2).
Furthermore, these patients showed significantly less metas-
tases. Accordingly, patients with incidental findings had a
significantly better outcome. This clearly shows that more
effective early diagnosis strategies are warranted.

Of the study patients, 21.4 % were not resectable at the
time of diagnosis. Of those who underwent surgery (33
patients, 78.6 %) nearly 50 % showed UICC stages IVA
and IVB with a mean survival of 3.4 and 9.9 months,
respectively.

In a retrospective study including 127, patients Schauer
et al. [13] could show that the different stages following the
UICC/AJCC classification have the strongest predictive val-
ue. Previous studies have shown that higher T stage, lymph
node involvement and a positive resection margin predict
poor outcome in patients with gallbladder cancer [14, 15].
Our study supports these findings as we detected signifi-
cantly lower survival in stage T3/T4 disease, tumours with
lymph node involvement and patients with R1 resections.
Due to the small study group, we combined stages T1 and
T2 as well as stage T3 and stage T4. The evaluation of
survival rates in patients with positive and negative resec-
tion margins showed that negative resection margins (RO
resections) were a very strong prognostic marker for better
survival. This was confirmed by Cox regression analyses
showing that R status, M stage and T stages were indepen-
dent prognostic factors. Some authors emphasise that lymph
node infiltration is one of the strongest predictors for poor
survival [16, 17]. We could also show that patients with
lymph node infiltrations displayed significantly poorer
survival rates. However, this was not an independent
prognostic factor as shown by Cox regression analyses.
Furthermore, poorer survival of patients with lymph node
involvement was mainly due to their associated higher T or
M stage disease (T4 and/or M1). In fact, almost all stage IV

Table 3 Observed and expected rates of incidences of gallbladder cancer, standardised rate of incidence (SIR), 95 % confidence intervals and study

group data
Counties Incidence of gallbladder cancer SIR 95 % CI Study patients  Percentage of incidence  Percentage of incidence
Observed Expected Number % Observed % Expected

Demmin 41 38 1.08 0.77-1.46 3 7.3 7.9

Greifswald 29 21 1.39 0.93-1.99 13 44.8 61.9

Nordvorpommern 52 47 1.10 0.82-145 5 9.6 10.6

Ostvorpommern 43 47 091 0.66-1.23 12 27.9 25.5

Riigen 36 30 1.20 0.84-1.65 3 8.3 10.0

Uecker-Randow 32 34 0.93 0.64-1.31 2 6.3 5.9

Total 233 218 1.07 094-1.22 38 16.3 17.4
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patients displayed lymph node metastases with an overall
survival of only 3.4 months for stage IVA and 11.1 months
for stage IVB disease. Since these patients displayed T4
and/or M1 disease, this fact mainly accounted for poorer
survival since T and M stages, in contrast to N stage, were
independent prognostic factors in this study. Besides, by
analysing subgroups stages II, IIIA and IIIB, we found that
stage IIIB patients displayed a better mean survival than
stages II and IITA patients. Yet, differences were not signif-
icant (p=0.471). Also, the patient group of stage II disease
consisted of only n=2 patients, making statistical conclu-
sions more difficult. In addition, stage IIIB patients had
more often lower T stages (4x T2, 2x T3) whereas stage
IIA patients had more often higher T stages (6% T3), con-
firming that lymph node involvement is not an independent
prognostic marker in this study as well as confirming T stage
being more relevant for survival. However, the number of
study patients of this single-centre study is not large and
may have an impact on these results, too.

Similarly, lymphatic vessel invasion as well as blood vessel
invasion was associated with poorer survival. However, nei-
ther factor was an independent prognostic factor. Interestingly,
tumour grading was not associated with patients' survival.

As expected, resected patients had a significantly better
survival than non-surgically treated patients receiving palli-
ation therapy. In addition, resected patients displaying ad-
vanced UICC stages also had a significantly longer survival
than non-surgically treated patients: resected stage IV
patients had a mean survival of 11 months compared to
6.8 months of non-surgically treated stage IV patients re-
ceiving only palliation therapy. In this context, it is of
importance to note that in all cases of resected stage IV
patients, an RO resection was possible. We conclude that,
whenever possible, an RO resection should be the surgical
goal in all patients staged resectable before surgery. Our
data, however, do not support heroic resections in patients
with highly advanced cancer disease or severe accompa-
nying non-tumour diseases.

Surprisingly, we found that patients with cholecystoli-
thiasis showed significantly better survival. Accordingly,
patients with cholecystolithiasis had significantly more of-
ten stage T1/T2 disease. This may be explained by the fact
that patients with cholecystolithiasis tend to be more often in
clinical follow-ups and, if they become symptomatic, are
operated on early due to symptomatic cholecystolithiasis
[18]. Therefore, gallbladder cancer might be detected earlier
in these patients.

Some authors have reported that advanced age is an
additional predictor of survival [19]. In our study, we could
not detect any statistical differences in survival between
patients younger or older than 70 years. A broad variation
of incidences in geographical regions as well as in ethnical
groups has been published [3] reaching highest incidences in
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Northern India, the Middle East and North Africa [20, 21]. In
this study, we analysed the area of Western Pomerania, a
predominantly rural area in Northeastern Germany. In our
study group, we did not detect any statistically significant
variations of the incidences between counties. The incidence
in Western Pomerania, therefore, did not significantly differ
from the observed or expected total incidence of the state
Mecklenburg Western Pomerania and appears to be similar
to the incidence observed in Germany.

Conclusion

The presence of metastases was a strong predictor for poor
survival. In surgically treated patients, negative resection
margins (RO resections), MO stage and lower T stages have
been independent predictors of better survival. Interestingly,
patients with incidental gallbladder cancer and patients with
a history of cholecystolithiasis have been shown to have a
better survival. If tumour-free resection margins cannot be
achieved in patients with gallbladder cancer, the patient will
most likely not benefit from surgery. In these cases, pallia-
tion therapy is warranted. Patients with higher risk disease
for complete resection should be treated in specialised
centres. Although this study has included only a small
number of patients, the hypothesis that cholecystolithiasis
is a risk factor for gallbladder cancer should be re-evaluated.
The incidence of gallbladder cancer in Western Pomerania
appears to be similar to the incidence in Germany.
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