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ABSTRACT

BACKGROUND AND STUDY AIMS: The prevalence of gallbladder cancer (GBC) varies between different parts of the world. This study is
a review of literature and an update of a previously published study conducted in our university and aims to reassess the incidence of GBC
over the past 2 decades.

PATIENTS AND METHODS: We conducted a retrospective study between 2002 and 2016. Data regarding demographics, clinical presen-
tation, risk factors, histopathology, investigations, and treatments were obtained. A diagnosis of GBC established during surgery or primarily
detected in the surgical specimen was classified as incidental.

RESULTS: Of 11 391 cholecystectomies performed, 31 cases (0.27%) of GBC were found. The mean age of patients with GBC was 68 years
(43-103years), 74% were women. The annual incidence of GBC was 0.2/100 000 (men: 0.1/100 000; women: 0.3/100 000). Biliary colic and
acute cholecystitis were the main presentations. Diagnosis of GBC was “incidental” in 67% of cases. About 75% of patients with GBC had
gallstones, 13% had polyps, and 3% had porcelain gallbladder. Adenocarcinoma was the dominant (87%) histologic type.

CONCLUSIONS: The GBC rate in our region, similar to others parts of the world, is still low and has not changed over the past 2 decades.
This study consolidates the previously published recommendations regarding the high index of suspicion of GBC in elderly with

cholelithiasis.
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Introduction

Gallbladder cancer (GBC) is the most common malignant bil-
iary tumor and the most aggressive touting the shortest median
survival of all biliary tract cancers.! First described by Stoll in
1777, it is still considered a highly malignant disease with poor
outcomes.? Only 10% of patients diagnosed with GBC are
candidates for potentially curative surgical resection.’

According to the International Agency for Research on
Cancer,* the estimated number of new GBC cases worldwide
in 2012 was 178 000 (age standardized rate: 2.2 per 100 000).
The prevalence of GBC varies vastly between different parts of
the world. The variable geographic incidence of GBC may
reflect a risk factor distribution for this tumor.

In the period 1992-2002, declining overall GBC mortality
trends were observed in 50 studied countries. Only Iceland,
Costa Rica, and Korea were found to have an increase in mor-
tality in men. The authors attribute this decline to the increased
awareness of this disease and better diagnostic modalities
resulting in appropriate staging of gallbladder and biliary

cancers.” Another recent study that analyzed data from the
Danish Cancer Registry reported a minor improvement
observed in the 5-year relative survival from 6% to 9% to 13%
to 16% in the past 15years for all age groups except those aged
90+ years.®

A previous published study conducted in our university
revealed 33 GBC out of 4502 cholecystectomies performed
over a period of 7years.” This study is a continuation and an
update of the previous one and aims to assess whether the
occurrence rate of GBC among patients with cholecystectomy
has changed over the past 2 decades, compared with other parts
of the world.

Patients and Methods

This is a retrospective study conducted between January 2002
and March 2016. Patients included were managed at King
Abdullah University Hospital and affiliated hospitals in the
north of Jordan. The histopathology department’s database
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Table 1. Patients’ characteristics and risk factors.

PATIENTS’ CHARACTERISTICS AND RISK FACTORS
Gender: male:female
Age: range (mean), y
Advanced age, y
>70
>60
Incidental (not diagnosed pre-op)
Other risk factors
Gallstones
Porcelain gallbladder
Gallbladder polyps

None

was searched for GBC during this period. Medical records of
affected patients were reviewed. Data regarding demographic
features, clinical presentation, potential risk factors, investiga-
tions, and treatment modalities were obtained. If the diagnosis
of GBC was established during surgery or first detected in the
surgical specimen by a dedicated pathologist, it was classified as
“incidental.” Patients’ confidentiality was protected in accord-
ance with declaration of Helsinki provisions. This study was
approved by the ethics committee at our institution (reference
number: 278-2016). Analysis was performed with the IBM
SPSS v.20.0 (Chicago, IL, USA) software.

Results
Over the 15-year study period, 11 391 patients underwent
cholecystectomy. About 31/11 391 (0.27%) patients had GBC
confirmed by histopathology. In the patients with GBC, the
male:female ratio was 1:2.9. The mean age was 68 years (range:
43-103 years). The patients with GBC presented mainly with
biliary colic or acute cholecystitis. Table 1 summarizes the
characteristics and risk factors in these patients with cancer.
The population in the catchment area of our university hos-
pital and affiliated hospitals is estimated 0.75 to 1.5 million
during the study period (Jordan population census 2004 and
2015).8 It worth mentioning that the population in Jordan has
doubled mainly due to refugees from wars in the nearby coun-
tries. This makes the annual incidence rate in this area about
0.2 per 100 000 (men: 0.1/100 000; women: 0.3/100 000).
Diagnosis of GBC was “incidental” in about two-thirds of
the study population. Three quarters of patients had gallstones,
4 had polyps, and 1 had porcelain gallbladder (GB). Cancer
was suspected in a third of patients on the basis of ultrasound
(US)/computed tomography scan findings or alarming clinical
presentation (eg, mainly advanced age, weight loss with or
without jaundice) prior to operation (Figures 1 and 2).

Nonincidental GBC cases were mostly detected by US

NO. OF PATIENTS (31) %
8:23

43-103 (68)

1 34
22 69
21 68
23 74
1 3
4 (1 with stones) 13
3 10

Figure 1. Thickened irregular gallbladder wall (CT—coronal section). CT
indicates computed tomography.

preoperatively. Thickened irregular gallbladder mucosa with
intraluminal heterogeneous polypoid lesion was the most com-
mon finding. These patients presented frequently with jaun-
dice, weight loss, and chronic epigastric discomfort.

Table 2 lists the different histologic types for all patients
(Figure 3 demonstrates high-grade primary adenocarcinoma of
gallbladder [x40 power]). Based on histopathologic analysis,
2/31 GBCs were stage TIb, one had Tis (carcinoma in situ),
and the rest of patients had pathologic stage of TII or more
(TII:15, TIII:8, T'4:5).° Simple cholecystectomy was per-
formed in 21 patients. The remaining 10 patients underwent
diagnostic £ biopsy, hepatectomy, or extrahepatic biliary resec-
tion. There were no perioperative deaths.

Discussion

In Jordan, cancer is considered the leading cause of death after
heart disease. According to the latest mortality report issued by
Ministry of Health for 2012, more than one-third of deaths are
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14.9 mm

Figure 2. Thickened irregular gallbladder wall (ultrasound).

Table 2. Histology type.

HISTOLOGY TYPE NO. OF

PATIENTS (31)

Mixed adenocarcinoma—small-cell carcinoma 1
Small-cell carcinoma 1
Squamous cell carcinoma 1
Poorly differentiated carcinoma 1
Adenocarcinoma 27
Papillary 2
In situ 1
Mucinous 1
Signet ring 1
With neuroendocrine differentiation 1
Not otherwise specified 21

attributed to cardiovascular diseases (36.6%) and 16.2% to
cancer.10

Compared with a report published by Bani-Hani et al,”
almost 15years ago, GBC rate and histologic patterns among
patients with cholecystectomy in northern Jordan has not sig-
nificantly changed (0.007 in the previous study and 0.003 in
this study). Adenocarcinoma remains the dominant type in
both studies (82% in the previous study and 87% in this study).

Our annual incidence of 0.2 per 100 000 (men: 0.1/100 000;
women: 0.3/100 000) is lower than other countries in the
Middle East, such as Turkey (men: 1.5/100 000; women: 2/100
000) and Iran (men: 0.4-1.2/100 000; women: 0.7-1.7/100
000)."" Our rate is considered very low compared with the rest
of the world. The GBC incidence in Western world countries
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Figure 3. High-grade adenocarcinoma of gallbladder (x40 power).

(United States, United Kingdom, Canada, Australia, and New
Zealand) ranges between 0.4 and 0.8/100 000 in men and 0.6
and1.4/100 000 in women.'?13 High incidence rates have been
reported in Pakistan (13.8/100 000), Bolivia (15.5/100 000),
Poland (14/100 000), and Japan (7/100 000) with the highest
incidence rate reported in women in Chile (27/100 000).

Although most of patients diagnosed with biliary cancers
have no well-defined risk factors,'* several factors have been
linked to the increased risk of GBC, including gallstones, gall-
bladder polyps, advanced age, female sex, porcelain GB, and
chronic biliary tract infections.

Although the correlation between GBC and gallstones is
not well established, in our study, gallstones seemed to be a
predominant risk factor and the leading cause for the inciden-
tal diagnosis of GBC. Gallstones have been shown in other
studies to be present in up to 90% of patients with GBC.
However, the incidence of GBC in patients with gallstones
varies from 0.3% to 3%.%> The relative risk of developing GBC
in patients with gallstones was found to be 8.3 compared with
general population. 1

The exact mechanism by which gallstones can cause GBC
is not well-understood. Carcinogenesis in this case is thought
to be due to stone-induced chronic inflammation which may
predispose to dysplasia and malignancy. Both gallstones and
biliary duct stones have been implicated as risk factors for
GBC and cholangiocarcinoma.!*

Multiple reports have studied the correlation between gall-
stone size and the risk of developing GBC. These studies have
shown an increasing relative risk of GBC with stone size 23 cm
in diameter, compared with subjects with stones smaller than
1cm.1718 We were unable to find sufficient data regarding the
diameter of the stones in our series due to a number of factors:
(1) the stones are not always measured and mentioned in the
US report and (2) most of the cholecystectomies were per-
formed laparoscopically and the stones were usually crushed
inside the gallbladder during extraction to facilitate delivery via
the paraumbilical port wound.

Compared with the previous study of Bani-Hani et al,” a
minor shift of mean age at diagnosis (from 61.4 to 68years)
was noticed. This could be attributed to the increased life



Clinical Medicine Insights: Case Reports

expectancy over this period. It is evident in the literature that
GBC rate increases steadily with advanced age. The US data
from 2010 revealed that GBC incidence rate was highest for
individuals over the age of 75 years.!

Having 23 (74%) of our patients with GBC as women is not
an unusual finding. Women are affected 2 to 6 times more
often than men. The coexpression of both estrogen and proges-
terone receptors is increased in women with GBC as compared
with men and compared with chronic cholecystitis.’? Female
hormones are thought to play an important role in gallbladder
carcinogenesis.?!

Incidental GBC (IGBC), which is diagnosed during or
after cholecystectomy, has better prognosis than non-IGBC. A
study from Korea compared the clinical outcomes of IGBC
and non-IGBC and suggests significant differences in disease
stage and overall survival (survival rates at 1year: 90% vs 23%)
between both groups.??

Until now, most GBCs are still found incidentally in
patients undergoing cholecystectomy for cholelithiasis or gall-
bladder polyps. This corresponds to what we found in our
study, namely, that 68% of patients were diagnosed inciden-
tally. However, a cancer is found in less than 1% of gallblad-
ders removed for common reasons, ie, stones or polyps,'* thus
there is no sufficient evidence to support the performance of
prophylactic cholecystectomy for asymptomatic gallstone dis-
ease to prevent GBC.??

Non-IGBC cases in this study were mostly detected by US.
Proper preoperative US maximizes the opportunity for appro-
priate surgery (radical vs simple cholecystectomy) at the start
and saves the patient from undergoing more than one surgery.
Further preoperative diagnostic attempts for GBC, mainly in
high-risk group (elderly people), may improve outcomes, espe-
cially in non-IGBCs. A supportive evidence for this suggestion
is still lacking because prospective study designs to investigate
this disease are difficult to apply.

Only 13% (4 patients) of GBCs in our group evolved from
gallbladder polyps. The literature estimates that almost 5% of
population harbor gallbladder polyps. This frequency is likely
increasing due to improved imaging technology and to more
patients undergoing US scans.?®

An imaging overlap of polyps with gallstones is not uncom-
mon. Similarly, differentiating nonneoplastic from malignant
polyps is an important major preoperative diagnostic challenge.!8
Classically, polyp features that predict malignancy include rap-
idly growing polyps, polyps >10mm in size, and solitary/sessile
polyps in patients with gallstones of the age of 50 to 60years.
However, based on the systemic review of evidence of Wiles
et al, a true correlation between growth of polyp and develop-
ment of malignancy in gallbladder could not be established using
the currently available evidence in literature. In addition, the
presence of malignant neoplasms in a small percentage of gall-
bladder polyps measuring below 10mm challenges the current
practice of only removing gallbladders containing polyps

measuring >10mm.?3 Therefore, cholecystectomy was proposed
for all symptomatic polyps and asymptomatic polyps measuring
>10 mm, with no US follow-up schedule on polyps <10 mm.

Findings in this study consolidate the previously published
recommendations regarding the importance of a high index of
suspicion preoperatively when dealing with cholelithiasis in
elderly patients, particularly with large-sized stones, and the
necessity of senior radiologist’s supervision over routine gall-
bladder US requested for stones. Intraoperatively, a proper
gross inspection should be performed routinely by all surgeons.
This inspection would help in the staging of GBC regardless of
the surgical option chosen (radical vs simple cholecystectomy)
at IGBC cases.

Our study has some limitations; first, it is a retrospective,
nonrandomized study. Second, the sample size of patients with
GBC was small to evaluate risk factors with statistical signifi-
cance; in addition, people who do not undergo gallbladder sur-
gery but likely have the disease—based on clinical or radiologic
findings—were not included in the study as histologic diagnosis
was essential. This may result in lower expectation of the actual
number of cases. Despite these limitations, findings appeared to
confirm the stable trend of GBC in our region over 2 decades
and contributed to global research tracking cancer burden.

In conclusion, GBC average annual incidence rate in north-
ern Jordan is low and has not changed over the past 2 decades.
The GBC histopathology has also not changed and adenocar-
cinoma remained the most common subtype. This study rein-
forces the previously published recommendations regarding
the high index of suspicion of GBC in elderly with cholelithi-
asis and the importance of proper gross inspection during rou-
tine cholecystectomy.
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