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Gallbladder cancer: Epidemiology, risk factors, clinical
features, and diagnosis

INTRODUCTION

Gallbladder cancer (GBC) is an uncommon but highly fatal malignancy; fewer than 5000 new
cases are diagnosed each year in the United States. The majority are found incidentally in
patients undergoing exploration for cholelithiasis; a tumor will be found in 1 to 2 percent of
such cases [1,2]. The poor prognosis associated with GBC is thought to be related to advanced
stage at diagnosis, which is due both to the anatomic position of the gallbladder, and the
vagueness and nonspecificity of symptoms.

Here we will discuss the epidemiology, risk factors, clinical features, and diagnostic evaluation
of GBC. Treatment of localized, potentially resectable GBC and treatment for advanced disease
are covered separately, as is cholangiocarcinoma. (See "Prognosis and adjuvant treatment for
localized, resected gallbladder cancer" and "Treatment of advanced, unresectable gallbladder
cancer" and "Epidemiology, pathogenesis, and classification of cholangiocarcinoma" and
"Clinical manifestations and diagnosis of cholangiocarcinoma".)

EPIDEMIOLOGY

Worldwide, there is prominent geographic variability in GBC incidence that correlates with the
prevalence of cholelithiasis. High rates of GBC are seen in South American countries, particularly
Chile, Bolivia, and Ecuador, as well as some areas of northern India, Pakistan, Japan, Korea, and
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Poland [3-5]. In Chile, mortality rates from GBC are the highest in the world. These populations
all share a high prevalence of gallstones and/or salmonella infection, both recognized risk
factors for GBC [6-8]. Both genetic factors and socioeconomic issues that delay or prevent
access to cholecystectomy for gallstones are thought to be contributory [9,10]. (See 'Risk
factors' below and 'Histology and molecular pathogenesis' below.)

North America is considered a low-incidence area. Estimates from the Surveillance,
Epidemiology, and End Results (SEER) database reveal an incidence of 1 to 2 cases per 100,000
population in the United States; incidence is higher in females than in males (1.7 versus 1.0
cases per 100,000 per year) [11]. In contrast to the general population, GBC is the most
common gastrointestinal malignancy in both Southwestern Native Americans and in Mexican
Americans [12].

Although the available data support a decreased overall incidence of GBC in the United States
over the last 30 years, the incidence may be increasing in younger individuals [13,14]. Globally,
the burden of gallbladder and other biliary tract cancers has risen over the last 30 years [15].

In addition to geography, there are also age, race, and gender-related differences in the
incidence of GBC. Incidence steadily increases with age, women are affected two to six times
more often than men [11,16,17], and GBC is more common in White compared with Black
people [18].

RISK FACTORS

Several risk factors have been identified for GBC, many of which share a common characteristic
of chronic gallbladder inflammation [3,12,19-21].

Gallstone disease — Gallstones are present in 70 to 90 percent of patients with GBC [20,22],
and a history of gallstones appears to be one of the strongest risk factors for the development
of GBC [4,20,21,23-25]. As an example, in a case-control study from Shanghai that included 368
patients with GBC and 959 healthy controls, individuals with symptomatic gallbladder disease
(gallstones or self-reported cholecystitis) were 34-fold more likely to develop GBC [20]. Seventy
to 90 percent of gallbladder cases have a history of cholelithiasis [26].

Despite the increased risk of GBC in patients with gallstones, the overall incidence of GBC in
patients with cholelithiasis is only 0.5 to 3 percent [27,28]. The risk is higher with larger
gallstones (in one study, patients with stones larger than 3 cm had a 10-fold higher risk of GBC
compared with those with stones <1 cm [29]) and longer duration of cholelithiasis (particularly
over the age of 40 years [30]). (See "Approach to the management of gallstones".)
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Porcelain gallbladder — Porcelain gallbladder is an uncommon manifestation of chronic
cholecystitis that is characterized by intramural calcification of the gallbladder wall. It is
associated with cholelithiasis in more than 95 percent of cases. As with other gallstone-related
conditions, these patients are at increased risk of GBC. The reported incidence of GBC in
patients with a porcelain gallbladder ranges from 0 to 60 percent, with more recent studies
suggesting a rate of approximately 2 to 3 percent. The increased risk may be confined to
patients with selective mucosal calcification or incomplete mural calcification. (See "Porcelain
gallbladder", section on 'Epidemiology'.)

Gallbladder polyps — Gallbladder polyps are outgrowths of the gallbladder mucosal wall that
are usually found incidentally on ultrasonography or after cholecystectomy. They are classified
as benign or malignant, and benign lesions are further classified as nonneoplastic (eg,
cholesterol and inflammatory polyps, adenomyomas) or neoplastic (eg, adenomas, leiomyomas)
( table 1).

The most common benign neoplastic lesion is adenoma, a glandular tumor composed of cells
resembling biliary tract epithelium. It is unclear whether adenomatous polyps represent a
premalignant lesion and, if so, with which frequency they progress to carcinoma [31]. Unlike
GBC, gallbladder polyps tend not to occur in patients with cholelithiasis, chronic inflammation is
generally absent, and cancer-related molecular changes that are seen in GBCs have not been
identified in adenomas [31]. Nevertheless, larger polyps are more likely to contain foci of
invasive cancer, and some (but not all [32]) studies suggest a correlation between the presence
of gallbladder polyps and the risk of GBC [33]. (See "Gallbladder polyps".)

Primary sclerosing cholangitis — A higher risk of gallbladder mass lesions is reported in the
chronic inflammatory state associated with primary sclerosing cholangitis [34-36]. In a study of
286 patients, 6 percent of cases were found to have gallbladder masses, of which 56 percent
were GBCs [34]. Therefore, an annual screening ultrasound of the gallbladder is recommended
in these patients. (See "Primary sclerosing cholangitis in adults: Management", section on
'Gallbladder carcinoma and cholangiocarcinoma'.)

Chronic infection

Salmonella — In endemic settings, approximately 1 to 4 percent of acutely infected individuals
become chronic asymptomatic carriers of Salmonella typhi. Several reports and a meta-analysis
of 17 case-control and cohort studies suggest an association between chronic S. typhi carriage
and elevated risk of GBC [37-40]. Because chronic carriage occurs more often in individuals with
cholelithiasis, gallstones are thought to represent a potential nidus for ongoing infection. (See
"Pathogenesis of enteric (typhoid and paratyphoid) fever", section on 'Chronic carriage'.)
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Helicobacter — Helicobacter colonization of the biliary epithelium (particularly Helicobacter
bilis) has been implicated in the pathogenesis of gallbladder disease, including GBC, based on
detection of Helicobacter-derived cytotoxins and surface proteins using sensitive molecular and
immunohistochemical techniques [41-45]. The strength of this association requires further
clarification.

Congenital biliary cysts — Biliary cysts are cystic dilatations that may occur singly or in
multiples throughout the bile ducts. They were originally termed choledochal cysts (involving
the extrahepatic bile duct), but the clinical classification was revised in 1977 to include
intrahepatic cysts. Biliary cysts may be congenital or acquired, and they are associated with a
variety of anatomic abnormalities. An anomalous pancreaticobiliary duct junction is present in
approximately 70 percent of patients with biliary cysts. Like anomalous pancreaticobiliary duct
junction, biliary cysts are especially frequent in Asian populations. (See "Biliary cysts".)

Biliary cysts are associated with an increased risk of cancer, particularly cholangiocarcinoma.
The incidence of malignancy varies with age at initial presentation. In a 1983 review of all
published series of biliary cysts, the incidence of cancer was 0.7 percent in patients under 10
years of age, 6.8 percent in patients 11 to 20 years of age, and 14.3 percent in patients over 20
years of age [46]. An incidence as high as 50 percent has been reported in older individuals. At
least one study suggests that the increased incidence of carcinoma in biliary cysts is confined to
patients with an anomalous pancreaticobiliary duct junction [47]. (See "Epidemiology,
pathogenesis, and classification of cholangiocarcinoma" and "Biliary cysts", section on 'Cancer
risk'.)

Abnormal pancreaticobiliary duct junction — Anomalous pancreaticobiliary duct junction is a
rare anatomic variation in which the pancreatic duct drains into the common bile duct, resulting
in a long common channel (usually over 2 cm in length) ( image 1). This condition may
represent failure of the embryological ducts to migrate fully into the duodenum. This condition
is most prevalent in Asians populations, mostly Japanese [48-50].

The long common channel may predispose to reflux of pancreatic juice into the biliary tree since
the ductal junction lies outside of the sphincter of Oddi. Elevated sphincter of Oddi pressures
have been documented in anomalous pancreaticobiliary duct junction and could also promote
pancreaticobiliary reflux. The result is increased amylase levels in bile, intraductal activation of
proteolytic enzymes, alterations in bile composition, and presumed biliary epithelial damage,
inflammation, ductal distension, and cyst formation.

Anomalous pancreaticobiliary duct junction appears to increase the risk of biliary and pancreatic
malignancy even in patients without a biliary cyst or ductal dilation [51-54]. GBC is the most
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common malignancy seen in patients with an anomalous pancreaticobiliary duct junction and
no bile duct cysts. As a result, prophylactic cholecystectomy is recommended in affected
patients. (See "Biliary cysts", section on 'Abnormal pancreatobiliary junction'.)

The molecular pathogenesis of GBC arising in patients with an anomalous pancreaticobiliary
duct junction appears to be different from that underlying the development of GBC in the
setting of gallstone disease. (See 'Histology and molecular pathogenesis' below.)

Medications — Some drugs have also been implicated in biliary carcinogenesis, including
methyldopa, oral contraceptives/menopausal hormone therapy, and isoniazid [55-58]. Others
have found no convincing evidence for an association between oral contraceptive use and GBC
[59,60].

Carcinogen exposure — Evidence is accumulating that carcinogen exposure may also be
involved in the etiology of GBC. An increased risk of GBC has been described in workers in the
oil, paper, chemical, shoe, textile, and cellulose acetate fiber manufacturing industries [6,61],
and in miners exposed to radon [62]. An increased risk has also been noted in cigarette smokers
[63,64] and possibly in those with high levels of exposure to aflatoxin, a mycotoxin that
commonly contaminates corn, soybeans, and peanuts, and that has been associated with
hepatocellular cancer risk [65].

Obesity — Obesity has been consistently associated with an increased risk for GBC [23,64,66-
69]. (See "Overweight and obesity in adults: Health consequences", section on 'Cancer'.)

Elevated blood sugar — Several reports suggest a modest association between diabetes and
risk for GBC, but the relationship may be in part mediated by obesity and a higher risk of
gallstones in this population [63,70,71].

An association between consumption of sweetened beverages (which raises blood glucose
concentration) and GBC was suggested in a prospective analysis of 70,832 Swedish adults
enrolled in the Swedish Mammography Cohort and the Cohort of Swedish Men, who were free
of cancer and diabetes and who completed a food frequency questionnaire at baseline [72].
Incident cases of biliary tract cancer were ascertained through linkage with the Swedish Cancer
Register. With a mean follow-up of over 13 years, after adjustment for other risk factors, women
and men in the highest category of combined sugar-sweetened and artificially sweetened
beverage consumption had a significantly higher risk of GBC (multivariable hazard ratio for two
or more 200 mL servings per day of sweetened beverages compared with no consumption was
2.24, 95% CI 1.02-4.89).
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HISTOLOGY AND MOLECULAR PATHOGENESIS

Histology – The histologic classification of primary neoplasms arising in the gallbladder is
shown in the table ( table 2) [73]. The majority (close to 90 percent) are
adenocarcinomas, although other histologic types are occasionally found, including
adenosquamous or squamous cell carcinoma, small cell neuroendocrine tumors,
lymphoma, and sarcoma [16,74,75]. Compared with adenocarcinomas, squamous cell
cancers (SCC) tend to be higher grade, diagnosed at a later stage, and have a worse
survival, even after adjusting for the completeness of resection (patients with SCC had a
significantly higher rate of margin positivity, 36 versus 29 percent) [76].

●

Grossly, GBC can appear infiltrative, nodular, papillary, or a combination of these
morphologies. Papillary carcinomas, which can sometimes fill the entire gallbladder, have
the most favorable prognosis [73]. (See "Extrapulmonary small cell cancer".)

Adenocarcinomas originate as mucosal lesions invading the gallbladder wall as they grow.
The lack of a well-defined muscularis layer permits early vascular, lymphatic, and neural
invasion. Tumors frequently extend outside of the gallbladder, invading adjacent organs,
particularly the liver, as they grow.

Molecular pathogenesis – Differences in the demographics, clinical presentation, and
gender distribution suggest that there are two key pathways to developing GBC in patients
with cholelithiasis and an anomalous pancreaticobiliary duct junction. The main
mechanism involves cholelithiasis and resultant cholecystitis and seems to be the driving
force in most regions of the world where GBC is strongly associated with gallstone disease,
female gender bias, and age over 65 [6].

●

It is hypothesized that chronic irritation of the gallbladder mucosa over a period of years
may predispose to malignant transformation or act as a promoter for carcinogenic
exposure or genetic predisposition. In keeping with this hypothesis, bile samples from
patients in endemic areas are more mutagenic than those from patients from low-
incidence areas [77]. Despite these data, there is no conclusive evidence linking bile
composition to GBC.

A second mechanism involves anomalous pancreaticobiliary duct junction, which is
associated with a relatively high proportion of cases of GBC in Japan [78]. Cancers
associated with this condition occur at a younger age, show less female gender bias, and
have a lower incidence of associated cholelithiasis.
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There are also histologic and molecular differences in GBCs associated with anomalous
pancreaticobiliary duct junction and in those associated with gallstones, providing further
evidence that two distinct pathogenetic pathways are involved [7]. GBCs arising in Japan in
the setting of an anomalous pancreaticobiliary duct junction are characterized by KRAS
mutations and relatively late onset of p53 mutations [79-82]. By contrast, at least in
Chilean patients with cholelithiasis and chronic cholecystitis, KRAS mutations are rare,
while p53 mutations arise early during multistage pathogenesis [83,84].

Most epithelial cancers are preceded by a series of histologic and molecular changes that
evolve over a period of several years or decades. The paradigm in which stepwise
accumulation of specific molecular abnormalities characterizes the evolution from
premalignant change to invasive cancer is best established in colorectal cancer. (See
"Molecular genetics of colorectal cancer".)

Similar to other gastrointestinal tract adenocarcinomas, adenocarcinomas involving the
gallbladder progress from dysplasia to carcinoma in situ, and then to invasive cancer. The
molecular changes that characterize these sequential changes are less well characterized
than those in colorectal cancer [6]. In contrast to colorectal cancer, gallbladder adenomas
are rarely found in the context of dysplastic changes; a metaplasia-dysplasia/carcinoma in
situ/invasive carcinoma sequence seems far more prevalent than an adenoma/carcinoma
sequence [85]. Further, incidentally identified gallbladder adenomas uncommonly harbor
cancerous changes and seem to represent an entity with only a small clinical risk. (See
"Gallbladder polyps", section on 'Adenomas'.)

There are molecular differences between dysplastic lesions and adenomas that may
account for underlying biologic differences. Mutations in catenin beta 1 (CTNNB1) are
frequent in adenomas but rare in dysplastic/carcinoma lesions. As noted above, KRAS
mutations have been identified in dysplastic and hyperplastic lesions associated with
anomalous pancreaticobiliary duct junction; this anatomic variant is associated with a
significant risk for carcinoma, and these tumors consistently demonstrate KRAS mutations.
The reciprocal relationship between CTNNB1 and KRAS mutations among adenomas and
dysplasia/carcinomas, the frequent association of dysplasia with invasive carcinoma, and
the less common finding of adenoma in cancer specimens all suggest that gallbladder
adenomas represent a distinct biologic process with a relatively low malignant potential,
while KRAS-mutated dysplastic lesions have a high malignant potential.

Dysplastic changes can be found in the mucosa adjacent to over 90 percent of GBCs [86],
and they are relatively frequent in routine cholecystectomy specimens. The entire
sequence appears to take approximately 15 years. Symptomatic cholecystitis seldom
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CLINICAL PRESENTATION

GBC may be diagnosed preoperatively, intraoperatively at the time of surgical exploration for
abdominal symptoms attributable to another disease process, or postoperatively upon
examination of the gallbladder specimen, typically removed for cholecystectomy due to
symptomatic cholelithiasis. (See "Surgical management of gallbladder cancer".)

Patients with early invasive GBC are most often asymptomatic, or they have nonspecific
symptoms that mimic or are due to cholelithiasis or cholecystitis. Before ultrasonography and
CT became widely available, the preoperative diagnosis rate for GBC was only 10 to 15 percent
[90]. However, with an appropriate index of suspicion and better imaging techniques, a
preoperative diagnosis may be reached in 75 to 88 percent of cases [91]. Early tumors as small
as 5 mm can be recognized as polypoid masses projecting into the gallbladder lumen or as a
focal thickening of the gallbladder wall [33,92]. Even so, only approximately 50 percent of GBCs
are recognized before operation in contemporary series [16,93].

Among symptomatic patients, the most common complaint is pain, followed by anorexia,
nausea, or vomiting. The symptoms of advanced GBC often differ from usual biliary colic and
are more suggestive of malignant disease (eg, malaise, weight loss). Patients who present with
a symptom complex suggestive of acute cholecystitis more often have earlier stage disease and
a better long-term outcome than those who present otherwise [29].

Patients with GBC may also present with obstructive jaundice, either from direct invasion of the
biliary tree or from metastatic disease to the region of the hepatoduodenal ligament. This
diagnosis should be particularly suspected if a compression of the common hepatic duct by an
impacted stone in the gallbladder neck is identified (ie, Mirizzi syndrome). Invasion of tumor
into the porta hepatis may also result in duodenal obstruction [94]. The presence of duodenal
obstruction implies unresectability. (See "Mirizzi syndrome".)

appears before the age of 40; the median age for detecting dysplasia is 45 years of age,
and for carcinoma in situ, it is 55 years old [87]. Squamous metaplasia is a rare
premalignant lesion found in association with invasive squamous cell GBC.

By contrast, in both adults and children with an anomalous pancreaticobiliary duct
junction, epithelial hyperplasia with a papillary or villous appearance is present in 39 to 61
percent of cases and is thought to represent a premalignant histologic change in the
gallbladder mucosa [78,88,89]. Hyperplasia then progresses to dysplasia, similar to the
usual form of GBC.
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Physical examination may reveal a palpable gallbladder in a jaundiced patient. Courvoisier sign
or Courvoisier Law was originally proposed to be a sign of malignancy (pancreatic, gallbladder)
rather than cholelithiasis [95]. However, because there are exceptions to this rule (eg, chronic
pancreatitis, parasitic biliary obstruction, congenital choledochal cyst, common hepatic duct
obstruction proximal to the takeoff of the cystic duct) [95], the diagnostic utility of this historical
sign is limited. (See "Choledocholithiasis: Clinical manifestations, diagnosis, and management",
section on 'Physical examination'.)

Rarely, patients present with extra-abdominal metastases (lung, pleura), hepatomegaly, a
palpable mass, ascites, or paraneoplastic syndromes (eg, ectopic hormone secretion or
acanthosis nigricans). (See "Cutaneous manifestations of internal malignancy", section on
'Acanthosis nigricans'.)

DIAGNOSTIC EVALUATION

Patients with symptomatic cholelithiasis — Since many patients are diagnosed
intraoperatively at the time of cholecystectomy for cholelithiasis, an important issue is the
screening of patients with symptomatic biliary tract disease for the possibility of coexisting GBC.
The overall accuracy of ultrasonography (US) for staging the local and distant extent of a
suspected GBC is limited. Additional imaging (typically cross-sectional imaging with computed
tomography [CT] or magnetic resonance imaging [MRI]/magnetic resonance
cholangiopancreatography [MRCP]) is needed for patients who have concerning findings on US
(calcification, a mass protruding into the lumen, loss of interface between gallbladder and liver,
direct liver infiltration, gallbladder polyps ≥10 mm, or a thickened gallbladder wall that is not
explained by cholecystitis).

Ultrasound — The usual initial diagnostic study for presumed-benign gallstone-related
disease is US. Many patients with an incidental GBC are found retrospectively to have had
suspicious US findings (eg, a solitary or displaced stone, or an intraluminal or invasive mass)
that were not recognized preoperatively [96]. Findings that are suggestive but not diagnostic of
GBC include mural thickening or calcification, a mass protruding into the lumen, a fixed mass in
the gallbladder, loss of the interface between the gallbladder and liver, or direct liver infiltration.

Small polypoid lesions within the gallbladder may represent adenomas, papillomas,
cholesterolosis, or carcinomas. Polyps over 1 cm in diameter are more likely to contain an
invasive cancer than smaller ones [92,97,98]. In one series, cancer was found in 23 and 0
percent of polyps larger than and smaller than 1 cm, respectively [98]. Thus, cholecystectomy
should be strongly considered for patients with gallbladder polyps >1 cm. Although fine needle
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aspiration (FNA) biopsy may be useful to distinguish cholesterolosis from GBC, the distinction
between adenoma and GBC is less accurate [99]. (See "Gallbladder polyps".)

The overall accuracy of US for staging the local and distant extent of suspected GBC is limited
[100]. In one report of 26 patients, accuracy was only 38 percent, and the sensitivity for
detection of liver infiltration or nodal metastases was only 50 percent each [100]. For this
reason, additional imaging (typically cross-sectional imaging with CT or MRI/MRCP) is needed
for patients who have concerning findings on US, including those with gallbladder polyps ≥10
mm or a thickened gallbladder wall that is not explained by cholecystitis. (See 'Suspicious
ultrasound findings or incidental gallbladder cancer at cholecystectomy' below.)

Suspicious ultrasound findings or incidental gallbladder cancer at
cholecystectomy — Cross-sectional imaging with CT or MRI/MRCP is needed for patients who
have concerning findings on US. In this setting, evaluation of potential resectability is the key
factor. Cross-sectional imaging is also recommended for patients who are found to have an
incidentally diagnosed GBC following simple cholecystectomy. In this setting, appropriate
imaging (and detailed histopathologic analysis of the cholecystectomy specimen) is needed to
decide whether further resection is necessary. (See "Surgical management of gallbladder
cancer", section on 'Gallbladder cancer diagnosed after gallbladder surgery'.)

Management of patients who are identified intraoperatively as having a likely GBC during
cholecystectomy of presumed-benign gallbladder disease is discussed elsewhere. (See "Surgical
management of gallbladder cancer", section on 'Gallbladder cancer diagnosed during
gallbladder surgery'.)

Computed tomography and magnetic resonance imaging — For patients who present with
a US-detected gallbladder lesion that may represent GBC and for those who are found to have
incidentally diagnosed GBC following simple cholecystectomy, we recommend cross-sectional
imaging with CT (abdomen and pelvis) or MRI/MRCP. This recommendation is consistent with
consensus-based guidelines from the National Comprehensive Cancer Network (NCCN) [101]
and the European Society of Medical Oncology (ESMO) [102]. If a likely GBC is diagnosed during
imaging, evaluation of potential resectability is the key factor. For those with incidentally
diagnosed GBC following cholecystectomy for cholelithiasis, appropriate imaging and detailed
histopathologic analysis of the cholecystectomy specimen are needed to decide whether further
resection is necessary. For those with locally advanced GBC, dynamic cross-sectional imaging
(CT or MRI) should include arterial phase images to determine the anatomic course of the
hepatic arteries relative to the tumor, which is necessary to determine resectability.
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On CT, GBC can appear as a polypoid mass protruding into the lumen or completely filling it, a
focal or diffuse thickening of the gallbladder wall, or a mass in the gallbladder fossa with the
gallbladder itself being indiscernible [103]; liver invasion, suspected nodal involvement, or
distant metastases may be shown [104,105]. Features suggesting GBC complicated by
cholecystitis rather than simple cholecystitis include a higher frequency of lymph node
enlargement, more-extensive wall thickness, focal irregularity in wall thickness, and less
distention of the gallbladder [106].

CT is less helpful in distinguishing benign from malignant polyps [107]. By contrast, dynamic
MRI and MRCP can help to differentiate benign from malignant gallbladder lesions in equivocal
cases and provide information as to disease extent [108-110]. MRI is particularly useful for
visualizing invasion into the hepatoduodenal ligament, portal vein encasement, and lymph
node involvement.

The finding of advanced T stage (ie, resectable T4 disease ( table 3)) is not a contraindication
to attempted resection for tumors that are located in the fundus, although such tumors require
major liver resection and possibly resection of a part of the transverse colon as well. (See
"Surgical management of gallbladder cancer", section on 'Extended cholecystectomy'.)

Endoscopic ultrasound — Endoscopic ultrasound (EUS) is considered to be more accurate for
imaging the gallbladder than extracorporeal transabdominal US, although data are conflicting.
EUS is useful both in the detection and differential diagnosis of gallbladder polyps and in
staging tumor extent [111]. (See "Gallbladder polyps", section on 'Limited role for additional
imaging'.)

In one report of 194 patients with polypoid lesions <20 mm who underwent both US and
EUS, 58 had a cholecystectomy, either because of symptoms or suspicion of neoplasia on
EUS [112]. Compared with transabdominal US, EUS more often correctly predicted the
histologic diagnosis (97 versus 76 percent) ( table 4). In a second series, 89 patients with
polyps <20 mm underwent both EUS and US [113]. The sensitivity, specificity, and positive
and negative predictive values for the diagnosis of GBC were 92, 88, 76, and 97 percent for
EUS, compared with 54, 54, 54, and 95 percent for US.

●

EUS is a useful modality to assess the depth of tumor invasion into the wall of the
gallbladder [114,115] and for defining lymph node involvement in the porta hepatis or
peripancreatic regions.

●

EUS also can provide a means of obtaining bile for cytologic analysis, which has a
sensitivity of 73 percent for the diagnosis of GBC [116]. Furthermore, EUS-guided FNA is an
accurate and safe tool in the evaluation of gallbladder masses [117].

●
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Although EUS is superior to US and is a reasonable option to image the gallbladder in those
with gallbladder polyps or suspected cancer, we and others generally rely on cross-sectional
imaging (CT or MRI) rather than EUS because of the ability to detect invasion into the liver for
surgical treatment planning and to detect the presence of regional lymph node and distant
metastases.

Cholangiography — Cholangiography, endoscopic retrograde cholangiopancreatography
(ERCP), and percutaneous transhepatic cholangiopancreatography are of little use for patients
suspected of having GBC since the gallbladder is not observed in most cases. These procedures
may be helpful in the presence of coexisting jaundice and in planning the surgical procedure, as
they may indicate tumor growth in intrahepatic biliary ducts or in the common bile duct. In
cases with jaundice, ERCP may be necessary for definition of the extent of biliary involvement,
as well as for stent placement.

Completing the staging evaluation

Chest computed tomography — Given that distant metastases can affect the lungs and
pleura, consensus-based guidelines from NCCN [101] and ESMO [102] recommend cross-
sectional imaging of the chest in patients who appear otherwise to be potential candidates for
resection. (See 'Stage distribution at presentation' below.)

Positron emission tomography and integrated positron emission
tomography/computed tomography — Although some institutions perform a positron
emission tomography (PET) scan in patients who appear otherwise to have potentially
resectable disease, most do not, and guidelines from NCCN do not recommend PET or
integrated PET/CT for patients with a mass on imaging or an incidental finding of GBC, either at
surgery or pathologic review. (See "Surgical management of gallbladder cancer", section on
'Cross-sectional imaging'.)

The role of PET with fluorodeoxyglucose (FDG) in patients with GBC is unclear. Most (86 percent)
GBCs are FDG avid [118,119], and PET scanning may help to distinguish between benign and
malignant gallbladder wall thickening found on US, CT, or MRI [120-123]. However, while some
data suggest that PET predicts residual disease in the local tumor bed in over 80 percent of
patients who had a recent previous cholecystectomy and were found to have an incidental GBC
[118,119], the temptation to use FDG-PET to determine the need for reresection should be
tempered by the frequent finding of increased FDG-PET activity in the local tumor bed as a
common early postoperative change [118,119] and the high rate of residual disease, even in
incidentally discovered T1 disease (12 percent) [124].
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The main utility of PET is in identifying otherwise radiographically occult advanced disease in
order to avoid unnecessary surgery. In retrospective studies, preoperative PET scanning
changed stage and treatment in approximately 17 to 23 percent of patients with an apparently
localized, potentially resectable GBC [118,123,125]. However, others document a low sensitivity
for extrahepatic disease in this setting (50 percent), particularly for identifying peritoneal
carcinomatosis [119].

The available data are insufficient to make conclusive statements about the clinical utility of PET
or integrated PET/CT in the management of patients with GBC [126]. Nevertheless, most
institutions do not pursue PET or PET/CT prior to resection of a GBC, given the relative
insensitivity for small peritoneal metastases, or prior to reresection following a prior
cholecystectomy, because of the difficulty in distinguishing between FDG-avid inflammation and
FDG-avid cancer.

Laboratory studies — Laboratory studies are generally nondiagnostic; an elevated alkaline
phosphatase or serum bilirubin may be related to bile duct obstruction. Serum tumor markers
such as carcinoembryonic antigen (CEA) or carbohydrate antigen 19-9 (CA 19-9, also called
cancer antigen 19-9) are often elevated, but they are not diagnostically useful because they lack
specificity and sensitivity [127,128]. Nevertheless, if a tumor marker is found to be elevated
preoperatively, serial assay after resection might aid in the diagnosis of persistent or recurrent
disease.

STAGING

Several staging systems have been used for GBC. Although the staging system developed by
Nevin was previously used in Europe [129], the Tumor, Node, Metastasis (TNM) staging system
of the combined American Joint Committee on Cancer (AJCC)/Union for International Cancer
Control (UICC) is now the preferred classification scheme [102].

TNM staging system — The current version (eighth edition) of the AJCC/UICC staging system is
outlined in the table ( table 3) [130]. The 2017 staging system differs from the earlier 2010
version in a number of ways:

T2 disease is now subdivided into two groups according to location: T2 tumors on the
peritoneal side of the gallbladder are T2a, while those on the hepatic side are T2b. The
reason for this stratification is that tumors on the hepatic side have a poorer prognosis,
with higher rates of vascular invasion, neural invasion, and nodal metastases, than those
arising on the peritoneal side [131]. In this multicenter report of 252 patients with resected

●
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These changes in the classification of GBC have improved the prognostic stratification of the
staging system. Observed survival rates from a multicenter series of 437 cases of GBC stratified
according to stage grouping are depicted in the figure ( figure 1) [131].

Stage distribution at presentation — The primary T stage distribution (as defined by the 2010
seventh edition classification) in a contemporary series of 439 cases of incidentally found GBC
from a German registry stratified according to the type of surgical procedure is illustrated in the
table ( table 5) [136]. Positive lymph nodes were found in 21 and 44 percent of the resected
patients with T2 and T3 tumors, respectively.

The stage distribution from a multicenter contemporary series of 437 cases of resected GBC
stratified according to the 2017 T stage definitions was as follows [131]:

Positive lymph nodes were found in 17 and 40 percent of the resected patients with peritoneal
or hepatic T2 tumors, respectively, and in 59 percent of the T3 tumors.

The most common sites of metastatic disease are the peritoneum and liver. Occasionally,
distant metastases affect the lungs and pleura [130].

The mode of presentation impacts the stage distribution and prognosis of GBC [16,93,136];
there are fewer cases of metastatic disease, and outcomes are better for patients whose tumors
are discovered incidentally at the time of cholecystectomy and who are deemed candidates for

T2 GBC, five-year survival rates for tumors on the peritoneal and hepatic side were 65
versus 43 percent.

The N classification has changed from a location-based to a number-based assessment.
N1 is one to three positive nodes, while N2 disease is four or more positive nodes. There is
also a recommendation that six or more nodes be harvested and evaluated. This change
was based on studies that demonstrated that the number of metastatic lymph nodes and
the lymph node ratio are more prognostic than the location of the metastatic lymph nodes
[132-135]. The regional nodes include those along the common bile duct, hepatic artery,
portal vein, and cystic duct. Nodes that are beyond the hepatoduodenal ligament
(including periaortic, pericaval, superior mesenteric artery, and celiac artery lymph nodes)
are extraregional and staged as distant metastases (M1 disease).

●

T1 – 11 percent●

T2 – 58 percent (61 percent peritoneal [T2a] and 39 percent hepatic [T2b])●

T3 – 30 percent●

T4 – 2 percent●

https://www3.utdos.ir/contents/image?imageKey=ONC%2F110891&topicKey=ONC%2F2491&search=Gallbladder%20cancer_%20Epidemiology%2C%20risk%20factors%2C%20clinical%20features%2C%20and%20diagnosis&rank=1%7E59&source=see_link
https://www3.utdos.ir/contents/image?imageKey=ONC%2F110891&topicKey=ONC%2F2491&search=Gallbladder%20cancer_%20Epidemiology%2C%20risk%20factors%2C%20clinical%20features%2C%20and%20diagnosis&rank=1%7E59&source=see_link
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/131
https://www3.utdos.ir/contents/image?imageKey=ONC%2F71493&topicKey=ONC%2F2491&search=Gallbladder%20cancer_%20Epidemiology%2C%20risk%20factors%2C%20clinical%20features%2C%20and%20diagnosis&rank=1%7E59&source=see_link
https://www3.utdos.ir/contents/image?imageKey=ONC%2F71493&topicKey=ONC%2F2491&search=Gallbladder%20cancer_%20Epidemiology%2C%20risk%20factors%2C%20clinical%20features%2C%20and%20diagnosis&rank=1%7E59&source=see_link
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/136
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/131
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/130
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/16,93,136
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/132-135


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 15/36

re-exploration and possible radical resection [16]. (See "Surgical management of gallbladder
cancer", section on 'Outcomes'.)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics."
The Basics patient education pieces are written in plain language, at the 5  to 6  grade reading
level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer
short, easy-to-read materials. Beyond the Basics patient education pieces are longer, more
sophisticated, and more detailed. These articles are written at the 10  to 12  grade reading
level and are best for patients who want in-depth information and are comfortable with some
medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print
or e-mail these topics to your patients. (You can also locate patient education articles on a
variety of subjects by searching on "patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS

th th

th th

Basics topic (see "Patient education: Gallbladder cancer (The Basics)")●

Epidemiology, histology, and risk factors●

Gallbladder cancer (GBC) is an uncommon but highly fatal malignancy. Worldwide,
there is prominent geographic variability in GBC incidence that correlates with the
prevalence of cholelithiasis. Incidence steadily increases with age, women are affected
two to six times more often than men, and GBC is more common in White compared
with Black people. (See 'Epidemiology' above.)

•

The majority (close to 90 percent) are adenocarcinomas, although other histologic
types are occasionally found, including adenosquamous or squamous cell carcinoma,
small cell neuroendocrine tumors, lymphoma, and sarcoma. (See 'Histology and
molecular pathogenesis' above.)

•

Several risk factors have been identified, many of which share a common characteristic
of chronic gallbladder inflammation: gallstone disease, gallbladder polyps and

•
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congenital biliary cysts, anomalous pancreaticobiliary junction, and chronic infection.
(See 'Risk factors' above.)

Clinical presentation and diagnostic evaluation  ●

Patients with early invasive GBC are most often asymptomatic, or they have nonspecific
symptoms that mimic or are due to cholelithiasis or cholecystitis. Malignancy
diagnosed incidentally on pathologic examination after a simple cholecystectomy is the
most common mode of presentation of early stage disease. (See 'Clinical presentation'
above.)

•

Since many patients are diagnosed intraoperatively at the time of cholecystectomy for
cholelithiasis, an important issue is the screening of patients with symptomatic biliary
tract disease for the possibility of coexisting GBC. Ultrasound (US) is typically the initial
study; however, the overall accuracy of US for staging the local and distant extent of
suspected GBC is limited. (See 'Patients with symptomatic cholelithiasis' above.)

•

Additional imaging (typically cross-sectional imaging with computed tomography [CT]
or magnetic resonance imaging [MRI]/magnetic resonance cholangiopancreatography
[MRCP]) is needed for patients who have concerning findings on US (calcification, a
mass protruding into the lumen, loss of interface between gallbladder and liver, direct
liver infiltration, gallbladder polyps ≥10 mm, or a thickened gallbladder wall that is not
explained by cholecystitis). In this setting, evaluation of potential resectability is the key
factor. (See 'Computed tomography and magnetic resonance imaging' above.)

Cross-sectional imaging is also recommended for patients who are found to have an
incidentally diagnosed GBC at the time of simple cholecystectomy. For those with
incidentally diagnosed GBC, appropriate imaging and detailed histopathologic analysis
are needed to decide whether further resection is necessary. (See 'Suspicious
ultrasound findings or incidental gallbladder cancer at cholecystectomy' above.)

Cholangiography is of little use for patients suspected of having GBC since the
gallbladder is not observed in most cases, except in situations in which GBC cancer is
suspected in the setting of jaundice. (See 'Cholangiography' above.)

•

To complete the staging evaluation, consensus-based guidelines from several groups
recommend cross-sectional imaging of the chest in patients who appear otherwise to
be potential candidates for resection. The available data are insufficient to make
conclusive statements about the clinical utility of positron emission tomography (PET)

•



10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 17/36

Use of UpToDate is subject to the Terms of Use.

REFERENCES

1. Yamaguchi K, Chijiiwa K, Ichimiya H, et al. Gallbladder carcinoma in the era of laparoscopic
cholecystectomy. Arch Surg 1996; 131:981.

2. A prospective analysis of 1518 laparoscopic cholecystectomies. The Southern Surgeons
Club. N Engl J Med 1991; 324:1073.

3. Strom BL, Soloway RD, Rios-Dalenz JL, et al. Risk factors for gallbladder cancer. An
international collaborative case-control study. Cancer 1995; 76:1747.

4. Randi G, Franceschi S, La Vecchia C. Gallbladder cancer worldwide: geographical
distribution and risk factors. Int J Cancer 2006; 118:1591.

5. Global cancer statistics: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries; available online at https://gco.iarc.fr/ (Accessed on May 19, 2021).

6. Lazcano-Ponce EC, Miquel JF, Muñoz N, et al. Epidemiology and molecular pathology of
gallbladder cancer. CA Cancer J Clin 2001; 51:349.

7. Wistuba II, Gazdar AF. Gallbladder cancer: lessons from a rare tumour. Nat Rev Cancer
2004; 4:695.

8. Miquel JF, Covarrubias C, Villaroel L, et al. Genetic epidemiology of cholesterol cholelithiasis
among Chilean Hispanics, Amerindians, and Maoris. Gastroenterology 1998; 115:937.

or integrated PET/CT in the management of patients with GBC. (See 'Completing the
staging evaluation' above.)

Laboratory studies are generally nondiagnostic; an elevated alkaline phosphatase or
serum bilirubin may be related to bile duct obstruction. Serum tumor markers such as
carcinoembryonic antigen (CEA) or carbohydrate antigen 19-9 (CA 19-9, also called
cancer antigen 19-9) are often elevated but are not diagnostically useful because they
lack specificity and sensitivity. Nevertheless, if a tumor marker is found to be elevated
preoperatively, serial assay after resection might aid in the diagnosis of persistent or
recurrent disease.

•

Staging – Several staging systems have been used for GBC. Although the staging system
developed by Nevin is still used, particularly in Europe, the Tumor, Node, Metastasis (TNM)
staging system of the combined American Joint Committee on Cancer (AJCC)/Union for
International Cancer Control (UICC) is the preferred classification scheme in both Europe
and the United States. (See 'Staging' above.)

●

https://www.wolterskluwer.com/en/know/clinical-effectiveness-terms
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/1
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/1
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/2
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/2
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/3
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/3
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/4
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/4
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/6
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/6
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/7
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/7
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/8
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/8


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 18/36

9. Serra I, Calvo A, Báez S, et al. Risk factors for gallbladder cancer. An international
collaborative case-control study. Cancer 1996; 78:1515.

10. Randi G, Malvezzi M, Levi F, et al. Epidemiology of biliary tract cancers: an update. Ann
Oncol 2009; 20:146.

11. Rahman R, Simoes EJ, Schmaltz C, et al. Trend analysis and survival of primary gallbladder
cancer in the United States: a 1973-2009 population-based study. Cancer Med 2017; 6:874.

12. Diehl AK. Epidemiology of gallbladder cancer: a synthesis of recent data. J Natl Cancer Inst
1980; 65:1209.

13. Kiran RP, Pokala N, Dudrick SJ. Incidence pattern and survival for gallbladder cancer over
three decades--an analysis of 10301 patients. Ann Surg Oncol 2007; 14:827.

14. Yang JD, Kim B, Sanderson SO, et al. Biliary tract cancers in Olmsted County, Minnesota,
1976-2008. Am J Gastroenterol 2012; 107:1256.

15. Ouyang G, Liu Q, Wu Y, et al. The global, regional, and national burden of gallbladder and
biliary tract cancer and its attributable risk factors in 195 countries and territories, 1990 to
2017: A systematic analysis for the Global Burden of Disease Study 2017. Cancer 2021;
127:2238.

16. Duffy A, Capanu M, Abou-Alfa GK, et al. Gallbladder cancer (GBC): 10-year experience at
Memorial Sloan-Kettering Cancer Centre (MSKCC). J Surg Oncol 2008; 98:485.

17. Konstantinidis IT, Deshpande V, Genevay M, et al. Trends in presentation and survival for
gallbladder cancer during a period of more than 4 decades: a single-institution experience.
Arch Surg 2009; 144:441.

18. Scott TE, Carroll M, Cogliano FD, et al. A case-control assessment of risk factors for
gallbladder carcinoma. Dig Dis Sci 1999; 44:1619.

19. Caygill CP, Hill MJ, Braddick M, Sharp JC. Cancer mortality in chronic typhoid and
paratyphoid carriers. Lancet 1994; 343:83.

20. Hsing AW, Gao YT, Han TQ, et al. Gallstones and the risk of biliary tract cancer: a population-
based study in China. Br J Cancer 2007; 97:1577.

21. Maringhini A, Moreau JA, Melton LJ 3rd, et al. Gallstones, gallbladder cancer, and other
gastrointestinal malignancies. An epidemiologic study in Rochester, Minnesota. Ann Intern
Med 1987; 107:30.

22. Paraskevopoulos JA, Dennison AR, Ross B, Johnson AG. Primary carcinoma of the
gallbladder: a 10-year experience. Ann R Coll Surg Engl 1992; 74:222.

23. Zatonski WA, Lowenfels AB, Boyle P, et al. Epidemiologic aspects of gallbladder cancer: a
case-control study of the SEARCH Program of the International Agency for Research on

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/9
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/9
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/10
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/10
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/11
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/11
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/12
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/12
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/13
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/13
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/14
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/14
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/15
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/15
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/15
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/15
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/16
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/16
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/17
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/17
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/17
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/18
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/18
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/19
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/19
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/20
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/20
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/21
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/21
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/21
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/22
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/22
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/23
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/23


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 19/36

Cancer. J Natl Cancer Inst 1997; 89:1132.

24. Ghadirian P, Simard A, Baillargeon J. A population-based case-control study of cancer of the
bile ducts and gallbladder in Quebec, Canada. Rev Epidemiol Sante Publique 1993; 41:107.

25. Chow WH, Johansen C, Gridley G, et al. Gallstones, cholecystectomy and risk of cancers of
the liver, biliary tract and pancreas. Br J Cancer 1999; 79:640.

26. Valle JW, Kelley RK, Nervi B, et al. Biliary tract cancer. Lancet 2021; 397:428.

27. Muszynska C, Lundgren L, Lindell G, et al. Predictors of incidental gallbladder cancer in
patients undergoing cholecystectomy for benign gallbladder disease: Results from a
population-based gallstone surgery registry. Surgery 2017; 162:256.

28. Hsing AW, Bai Y, Andreotti G, et al. Family history of gallstones and the risk of biliary tract
cancer and gallstones: a population-based study in Shanghai, China. Int J Cancer 2007;
121:832.

29. Misra S, Chaturvedi A, Misra NC, Sharma ID. Carcinoma of the gallbladder. Lancet Oncol
2003; 4:167.

30. GLENN F, HAYS DM. The scope of radical surgery in the treatment of malignant tumors of
the extrahepatic biliary tract. Surg Gynecol Obstet 1954; 99:529.

31. Wistuba II, Miquel JF, Gazdar AF, Albores-Saavedra J. Gallbladder adenomas have molecular
abnormalities different from those present in gallbladder carcinomas. Hum Pathol 1999;
30:21.

32. Szpakowski JL, Tucker LY. Outcomes of Gallbladder Polyps and Their Association With
Gallbladder Cancer in a 20-Year Cohort. JAMA Netw Open 2020; 3:e205143.

33. Okamoto M, Okamoto H, Kitahara F, et al. Ultrasonographic evidence of association of
polyps and stones with gallbladder cancer. Am J Gastroenterol 1999; 94:446.

34. Said K, Glaumann H, Bergquist A. Gallbladder disease in patients with primary sclerosing
cholangitis. J Hepatol 2008; 48:598.

35. Chapman R, Fevery J, Kalloo A, et al. Diagnosis and management of primary sclerosing
cholangitis. Hepatology 2010; 51:660.

36. Hundal R, Shaffer EA. Gallbladder cancer: epidemiology and outcome. Clin Epidemiol 2014;
6:99.

37. Dutta U, Garg PK, Kumar R, Tandon RK. Typhoid carriers among patients with gallstones are
at increased risk for carcinoma of the gallbladder. Am J Gastroenterol 2000; 95:784.

38. Shukla VK, Singh H, Pandey M, et al. Carcinoma of the gallbladder--is it a sequel of typhoid?
Dig Dis Sci 2000; 45:900.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/23
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/24
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/24
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/25
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/25
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/26
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/27
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/27
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/27
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/28
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/28
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/28
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/29
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/29
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/30
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/30
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/31
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/31
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/31
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/32
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/32
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/33
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/33
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/34
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/34
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/35
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/35
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/36
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/36
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/37
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/37
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/38
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/38


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 20/36

39. Nath G, Singh H, Shukla VK. Chronic typhoid carriage and carcinoma of the gallbladder. Eur
J Cancer Prev 1997; 6:557.

40. Nagaraja V, Eslick GD. Systematic review with meta-analysis: the relationship between
chronic Salmonella typhi carrier status and gall-bladder cancer. Aliment Pharmacol Ther
2014; 39:745.

41. Kobayashi T, Harada K, Miwa K, Nakanuma Y. Helicobacter genus DNA fragments are
commonly detectable in bile from patients with extrahepatic biliary diseases and associated
with their pathogenesis. Dig Dis Sci 2005; 50:862.

42. Murata H, Tsuji S, Tsujii M, et al. Helicobacter bilis infection in biliary tract cancer. Aliment
Pharmacol Ther 2004; 20 Suppl 1:90.

43. Fukuda K, Kuroki T, Tajima Y, et al. Comparative analysis of Helicobacter DNAs and biliary
pathology in patients with and without hepatobiliary cancer. Carcinogenesis 2002; 23:1927.

44. Matsukura N, Yokomuro S, Yamada S, et al. Association between Helicobacter bilis in bile
and biliary tract malignancies: H. bilis in bile from Japanese and Thai patients with benign
and malignant diseases in the biliary tract. Jpn J Cancer Res 2002; 93:842.

45. Metz DC. Helicobacter colonization of the biliary tree: commensal, pathogen, or spurious
finding? Am J Gastroenterol 1998; 93:1996.

46. Voyles CR, Smadja C, Shands WC, Blumgart LH. Carcinoma in choledochal cysts. Age-related
incidence. Arch Surg 1983; 118:986.

47. Song HK, Kim MH, Myung SJ, et al. Choledochal cyst associated the with anomalous union
of pancreaticobiliary duct (AUPBD) has a more grave clinical course than choledochal cyst
alone. Korean J Intern Med 1999; 14:1.

48. Chijiiwa K, Kimura H, Tanaka M. Malignant potential of the gallbladder in patients with
anomalous pancreaticobiliary ductal junction. The difference in risk between patients with
and without choledochal cyst. Int Surg 1995; 80:61.

49. Hasumi A, Matsui H, Sugioka A, et al. Precancerous conditions of biliary tract cancer in
patients with pancreaticobiliary maljunction: reappraisal of nationwide survey in Japan. J
Hepatobiliary Pancreat Surg 2000; 7:551.

50. Hu B, Gong B, Zhou DY. Association of anomalous pancreaticobiliary ductal junction with
gallbladder carcinoma in Chinese patients: an ERCP study. Gastrointest Endosc 2003;
57:541.

51. Elnemr A, Ohta T, Kayahara M, et al. Anomalous pancreaticobiliary ductal junction without
bile duct dilatation in gallbladder cancer. Hepatogastroenterology 2001; 48:382.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/39
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/39
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/40
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/40
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/40
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/41
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/41
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/41
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/42
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/42
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/43
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/43
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/44
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/44
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/44
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/45
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/45
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/46
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/46
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/47
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/47
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/47
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/48
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/48
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/48
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/49
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/49
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/49
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/50
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/50
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/50
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/51
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/51


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 21/36

52. Sugiyama M, Abe N, Tokuhara M, et al. Pancreatic carcinoma associated with anomalous
pancreaticobiliary junction. Hepatogastroenterology 2001; 48:1767.

53. Sugiyama M, Atomi Y. Anomalous pancreaticobiliary junction without congenital
choledochal cyst. Br J Surg 1998; 85:911.

54. Funabiki T, Matsubara T, Ochiai M, et al. Surgical strategy for patients with
pancreaticobiliary maljunction without choledocal dilatation. Keio J Med 1997; 46:169.

55. Brodén G, Bengtsson L. Biliary carcinoma associated with methyldopa therapy. Acta Chir
Scand Suppl 1980; 500:7.

56. Ellis EF, Gordon PR, Gottlieb LS. Oral contraceptives and cholangiocarcinoma. Lancet 1978;
1:207.

57. Lowenfels AB, Norman J. Isoniazid and bile duct cancer. JAMA 1978; 240:434.

58. Jackson SS, Pfeiffer RM, Gabbi C, et al. Menopausal hormone therapy and risk of biliary
tract cancers. Hepatology 2022; 75:309.

59. Milne R, Vessey M. The association of oral contraception with kidney cancer, colon cancer,
gallbladder cancer (including extrahepatic bile duct cancer) and pituitary tumours.
Contraception 1991; 43:667.

60. Combined oral contraceptives and gallbladder cancer. The WHO Collaborative Study of
Neoplasia and Steroid Contraceptives. Int J Epidemiol 1989; 18:309.

61. Pandey M, Shukla VK. Lifestyle, parity, menstrual and reproductive factors and risk of
gallbladder cancer. Eur J Cancer Prev 2003; 12:269.

62. Darby SC, Whitley E, Howe GR, et al. Radon and cancers other than lung cancer in
underground miners: a collaborative analysis of 11 studies. J Natl Cancer Inst 1995; 87:378.

63. Grainge MJ, West J, Solaymani-Dodaran M, et al. The antecedents of biliary cancer: a
primary care case-control study in the United Kingdom. Br J Cancer 2009; 100:178.

64. Yagyu K, Kikuchi S, Obata Y, et al. Cigarette smoking, alcohol drinking and the risk of
gallbladder cancer death: a prospective cohort study in Japan. Int J Cancer 2008; 122:924.

65. Koshiol J, Gao YT, Dean M, et al. Association of Aflatoxin and Gallbladder Cancer.
Gastroenterology 2017; 153:488.

66. Engeland A, Tretli S, Austad G, Bjørge T. Height and body mass index in relation to
colorectal and gallbladder cancer in two million Norwegian men and women. Cancer
Causes Control 2005; 16:987.

67. Calle EE, Rodriguez C, Walker-Thurmond K, Thun MJ. Overweight, obesity, and mortality
from cancer in a prospectively studied cohort of U.S. adults. N Engl J Med 2003; 348:1625.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/52
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/52
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/53
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/53
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/54
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/54
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/55
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/55
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/56
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/56
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/57
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/58
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/58
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/59
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/59
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/59
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/60
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/60
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/61
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/61
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/62
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/62
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/63
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/63
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/64
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/64
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/65
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/65
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/66
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/66
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/66
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/67
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/67


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 22/36

68. Hsing AW, Sakoda LC, Rashid A, et al. Body size and the risk of biliary tract cancer: a
population-based study in China. Br J Cancer 2008; 99:811.

69. Lauby-Secretan B, Scoccianti C, Loomis D, et al. Body Fatness and Cancer--Viewpoint of the
IARC Working Group. N Engl J Med 2016; 375:794.

70. Shebl FM, Andreotti G, Rashid A, et al. Diabetes in relation to biliary tract cancer and stones:
a population-based study in Shanghai, China. Br J Cancer 2010; 103:115.

71. Welzel TM, Graubard BI, El-Serag HB, et al. Risk factors for intrahepatic and extrahepatic
cholangiocarcinoma in the United States: a population-based case-control study. Clin
Gastroenterol Hepatol 2007; 5:1221.

72. Larsson SC, Giovannucci EL, Wolk A. Sweetened Beverage Consumption and Risk of Biliary
Tract and Gallbladder Cancer in a Prospective Study. J Natl Cancer Inst 2016; 108.

73. Henson DE, Albores-Saavedra J, Corle D. Carcinoma of the gallbladder. Histologic types,
stage of disease, grade, and survival rates. Cancer 1992; 70:1493.

74. Mitropoulos FA, Angelopoulou MK, Siakantaris MP, et al. Primary non-Hodgkin's lymphoma
of the gall bladder. Leuk Lymphoma 2000; 40:123.

75. Kim WS, Jang KT, Choi DW, et al. Clinicopathologic analysis of adenosquamous/squamous
cell carcinoma of the gallbladder. J Surg Oncol 2011; 103:239.

76. Ayabe RI, Wach MM, Ruff SM, et al. Gallbladder squamous cell carcinoma: An analysis of
1084 cases from the National Cancer Database. J Surg Oncol 2020.

77. Mano H, Roa I, Araya JC, et al. Comparison of mutagenic activity of bile between Chilean
and Japanese female patients having cholelithiasis. Mutat Res 1996; 371:73.

78. Sasatomi E, Tokunaga O, Miyazaki K. Precancerous conditions of gallbladder carcinoma:
overview of histopathologic characteristics and molecular genetic findings. J Hepatobiliary
Pancreat Surg 2000; 7:556.

79. Hidaka E, Yanagisawa A, Seki M, et al. High frequency of K-ras mutations in biliary duct
carcinomas of cases with a long common channel in the papilla of Vater. Cancer Res 2000;
60:522.

80. Hanada K, Tsuchida A, Iwao T, et al. Gene mutations of K-ras in gallbladder mucosae and
gallbladder carcinoma with an anomalous junction of the pancreaticobiliary duct. Am J
Gastroenterol 1999; 94:1638.

81. Masuhara S, Kasuya K, Aoki T, et al. Relation between K-ras codon 12 mutation and p53
protein overexpression in gallbladder cancer and biliary ductal epithelia in patients with
pancreaticobiliary maljunction. J Hepatobiliary Pancreat Surg 2000; 7:198.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/68
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/68
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/69
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/69
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/70
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/70
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/71
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/71
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/71
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/72
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/72
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/73
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/73
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/74
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/74
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/75
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/75
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/76
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/76
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/77
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/77
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/78
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/78
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/78
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/79
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/79
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/79
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/80
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/80
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/80
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/81
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/81
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/81


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 23/36

82. Hezel AF, Deshpande V, Zhu AX. Genetics of biliary tract cancers and emerging targeted
therapies. J Clin Oncol 2010; 28:3531.

83. Wistuba II, Sugio K, Hung J, et al. Allele-specific mutations involved in the pathogenesis of
endemic gallbladder carcinoma in Chile. Cancer Res 1995; 55:2511.

84. Wistuba II, Gazdar AF, Roa I, Albores-Saavedra J. p53 protein overexpression in gallbladder
carcinoma and its precursor lesions: an immunohistochemical study. Hum Pathol 1996;
27:360.

85. Roa I, de Aretxabala X, Araya JC, Roa J. Preneoplastic lesions in gallbladder cancer. J Surg
Oncol 2006; 93:615.

86. Albores-Saavedra J, Hensen DE. Tumors of gallbladder and extrahepatic bile ducts. Fascicle
23, 3rd edition; Armed Forces Institute Pathology, Washington, DC 2000.

87. Roa I, Araya JC, Villaseca M, et al. Preneoplastic lesions and gallbladder cancer: an estimate
of the period required for progression. Gastroenterology 1996; 111:232.

88. Tanno S, Obara T, Fujii T, et al. Epithelial hyperplasia of the gallbladder in children with
anomalous pancreaticobiliary ductal union. Hepatogastroenterology 1999; 46:3068.

89. Hanada K, Itoh M, Fujii K, et al. Pathology and cellular kinetics of gallbladder with an
anomalous junction of the pancreaticobiliary duct. Am J Gastroenterol 1996; 91:1007.

90. Piehler JM, Crichlow RW. Primary carcinoma of the gallbladder. Surg Gynecol Obstet 1978;
147:929.

91. Chijiiwa K, Sumiyoshi K, Nakayama F. Impact of recent advances in hepatobiliary imaging
techniques on the preoperative diagnosis of carcinoma of the gallbladder. World J Surg
1991; 15:322.

92. Kubota K, Bandai Y, Noie T, et al. How should polypoid lesions of the gallbladder be treated
in the era of laparoscopic cholecystectomy? Surgery 1995; 117:481.

93. Löhe F, Meimarakis G, Schauer C, et al. The time of diagnosis impacts surgical management
but not the outcome of patients with gallbladder carcinoma. Eur J Med Res 2009; 14:345.

94. Carriaga MT, Henson DE. Liver, gallbladder, extrahepatic bile ducts, and pancreas. Cancer
1995; 75:171.

95. Fitzgerald JE, White MJ, Lobo DN. Courvoisier's gallbladder: law or sign? World J Surg 2009;
33:886.

96. Wibbenmeyer LA, Sharafuddin MJ, Wolverson MK, et al. Sonographic diagnosis of
unsuspected gallbladder cancer: imaging findings in comparison with benign gallbladder
conditions. AJR Am J Roentgenol 1995; 165:1169.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/82
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/82
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/83
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/83
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/84
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/84
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/84
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/85
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/85
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/87
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/87
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/88
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/88
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/89
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/89
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/90
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/90
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/91
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/91
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/91
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/92
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/92
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/93
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/93
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/94
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/94
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/95
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/95
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/96
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/96
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/96


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 24/36

97. Edelman DS. Carcinoma of a gallbladder polyp: treated by laparoscopic laser
cholecystectomy. Surg Laparosc Endosc 1993; 3:142.

98. Toda K, Souda S, Yoshikawa Y, et al. Significance of laparoscopic excisional biopsy for
polypoid lesions of the gallbladder. Surg Laparosc Endosc 1995; 5:267.

99. Wu SS, Lin KC, Soon MS, Yeh KT. Ultrasound-guided percutaneous transhepatic fine needle
aspiration cytology study of gallbladder polypoid lesions. Am J Gastroenterol 1996; 91:1591.

100. Pandey M, Sood BP, Shukla RC, et al. Carcinoma of the gallbladder: role of sonography in
diagnosis and staging. J Clin Ultrasound 2000; 28:227.

101. National Comprehensive Cancer Network (NCCN). NCCN clinical practice guidelines in oncol
ogy. Available at: https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
(Accessed on July 25, 2023).

102. Valle JW, Borbath I, Khan SA, et al. Biliary cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol 2016; 27:v28.

103. Kumar A, Aggarwal S. Carcinoma of the gallbladder: CT findings in 50 cases. Abdom
Imaging 1994; 19:304.

104. Ohtani T, Shirai Y, Tsukada K, et al. Spread of gallbladder carcinoma: CT evaluation with
pathologic correlation. Abdom Imaging 1996; 21:195.

105. Pilgrim CH, Groeschl RT, Pappas SG, Gamblin TC. An often overlooked diagnosis: imaging
features of gallbladder cancer. J Am Coll Surg 2013; 216:333.

106. Liang JL, Chen MC, Huang HY, et al. Gallbladder carcinoma manifesting as acute
cholecystitis: clinical and computed tomographic features. Surgery 2009; 146:861.

107. Furukawa H, Kosuge T, Shimada K, et al. Small polypoid lesions of the gallbladder:
differential diagnosis and surgical indications by helical computed tomography. Arch Surg
1998; 133:735.

108. Yoshimitsu K, Honda H, Kaneko K, et al. Dynamic MRI of the gallbladder lesions:
differentiation of benign from malignant. J Magn Reson Imaging 1997; 7:696.

109. Schwartz LH, Black J, Fong Y, et al. Gallbladder carcinoma: findings at MR imaging with MR
cholangiopancreatography. J Comput Assist Tomogr 2002; 26:405.

110. Jung SE, Lee JM, Lee K, et al. Gallbladder wall thickening: MR imaging and pathologic
correlation with emphasis on layered pattern. Eur Radiol 2005; 15:694.

111. American Society for Gastrointestinal Endoscopy (ASGE) Standards of Practice Committee,
Anderson MA, Appalaneni V, et al. The role of endoscopy in the evaluation and treatment of
patients with biliary neoplasia. Gastrointest Endosc 2013; 77:167.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/97
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/97
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/98
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/98
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/99
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/99
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/100
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/100
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/102
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/102
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/103
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/103
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/104
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/104
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/105
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/105
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/106
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/106
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/107
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/107
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/107
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/108
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/108
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/109
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/109
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/110
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/110
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/111
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/111
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/111


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 25/36

112. Sugiyama M, Atomi Y, Yamato T. Endoscopic ultrasonography for differential diagnosis of
polypoid gall bladder lesions: analysis in surgical and follow up series. Gut 2000; 46:250.

113. Azuma T, Yoshikawa T, Araida T, Takasaki K. Differential diagnosis of polypoid lesions of the
gallbladder by endoscopic ultrasonography. Am J Surg 2001; 181:65.

114. Fujita N, Noda Y, Kobayashi G, et al. Diagnosis of the depth of invasion of gallbladder
carcinoma by EUS. Gastrointest Endosc 1999; 50:659.

115. Sadamoto Y, Kubo H, Harada N, et al. Preoperative diagnosis and staging of gallbladder
carcinoma by EUS. Gastrointest Endosc 2003; 58:536.

116. Mohandas KM, Swaroop VS, Gullar SU, et al. Diagnosis of malignant obstructive jaundice by
bile cytology: results improved by dilating the bile duct strictures. Gastrointest Endosc
1994; 40:150.

117. Wu LM, Jiang XX, Gu HY, et al. Endoscopic ultrasound-guided fine-needle aspiration biopsy
in the evaluation of bile duct strictures and gallbladder masses: a systematic review and
meta-analysis. Eur J Gastroenterol Hepatol 2011; 23:113.

118. Corvera CU, Blumgart LH, Akhurst T, et al. 18F-fluorodeoxyglucose positron emission
tomography influences management decisions in patients with biliary cancer. J Am Coll
Surg 2008; 206:57.

119. Anderson CD, Rice MH, Pinson CW, et al. Fluorodeoxyglucose PET imaging in the evaluation
of gallbladder carcinoma and cholangiocarcinoma. J Gastrointest Surg 2004; 8:90.

120. Oe A, Kawabe J, Torii K, et al. Distinguishing benign from malignant gallbladder wall
thickening using FDG-PET. Ann Nucl Med 2006; 20:699.

121. Koh T, Taniguchi H, Yamaguchi A, et al. Differential diagnosis of gallbladder cancer using
positron emission tomography with fluorine-18-labeled fluoro-deoxyglucose (FDG-PET). J
Surg Oncol 2003; 84:74.

122. Rodríguez-Fernández A, Gómez-Río M, Llamas-Elvira JM, et al. Positron-emission
tomography with fluorine-18-fluoro-2-deoxy-D-glucose for gallbladder cancer diagnosis.
Am J Surg 2004; 188:171.

123. Petrowsky H, Wildbrett P, Husarik DB, et al. Impact of integrated positron emission
tomography and computed tomography on staging and management of gallbladder
cancer and cholangiocarcinoma. J Hepatol 2006; 45:43.

124. Pawlik TM, Gleisner AL, Vigano L, et al. Incidence of finding residual disease for incidental
gallbladder carcinoma: implications for re-resection. J Gastrointest Surg 2007; 11:1478.

125. Lee SW, Kim HJ, Park JH, et al. Clinical usefulness of 18F-FDG PET-CT for patients with
gallbladder cancer and cholangiocarcinoma. J Gastroenterol 2010; 45:560.

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/112
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/112
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/113
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/113
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/114
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/114
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/115
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/115
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/116
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/116
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/116
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/117
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/117
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/117
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/118
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/118
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/118
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/119
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/119
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/120
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/120
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/121
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/121
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/121
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/122
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/122
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/122
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/123
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/123
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/123
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/124
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/124
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/125
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/125


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 26/36

126. Sacks A, Peller PJ, Surasi DS, et al. Value of PET/CT in the management of primary
hepatobiliary tumors, part 2. AJR Am J Roentgenol 2011; 197:W260.

127. Strom BL, Maislin G, West SL, et al. Serum CEA and CA 19-9: potential future diagnostic or
screening tests for gallbladder cancer? Int J Cancer 1990; 45:821.

128. Ritts RE Jr, Nagorney DM, Jacobsen DJ, et al. Comparison of preoperative serum CA19-9
levels with results of diagnostic imaging modalities in patients undergoing laparotomy for
suspected pancreatic or gallbladder disease. Pancreas 1994; 9:707.

129. Nevin JE, Moran TJ, Kay S, King R. Carcinoma of the gallbladder: staging, treatment, and
prognosis. Cancer 1976; 37:141.

130. Zhu AX, Pawalik TM, Kooby DA, et al. Gallbladder. In: AJCC Cancer Staging Manual, 8th ed, A
min MB (Ed), AJCC, Chicago 2017. p.303.

131. Shindoh J, de Aretxabala X, Aloia TA, et al. Tumor location is a strong predictor of tumor
progression and survival in T2 gallbladder cancer: an international multicenter study. Ann
Surg 2015; 261:733.

132. Liu GJ, Li XH, Chen YX, et al. Radical lymph node dissection and assessment: Impact on
gallbladder cancer prognosis. World J Gastroenterol 2013; 19:5150.

133. Birnbaum DJ, Viganò L, Russolillo N, et al. Lymph node metastases in patients undergoing
surgery for a gallbladder cancer. Extension of the lymph node dissection and prognostic
value of the lymph node ratio. Ann Surg Oncol 2015; 22:811.

134. Ito H, Ito K, D'Angelica M, et al. Accurate staging for gallbladder cancer: implications for
surgical therapy and pathological assessment. Ann Surg 2011; 254:320.

135. Amini N, Kim Y, Wilson A, et al. Prognostic Implications of Lymph Node Status for Patients
With Gallbladder Cancer: A Multi-Institutional Study. Ann Surg Oncol 2016; 23:3016.

136. Goetze TO, Paolucci V. Benefits of reoperation of T2 and more advanced incidental
gallbladder carcinoma: analysis of the German registry. Ann Surg 2008; 247:104.

Topic 2491 Version 34.0

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/126
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/126
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/127
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/127
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/128
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/128
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/128
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/129
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/129
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/131
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/131
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/131
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/132
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/132
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/133
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/133
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/133
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/134
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/134
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/135
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/135
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/136
https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/abstract/136


10/20/23, 5:35 PM Gallbladder cancer: Epidemiology, risk factors, clinical features, and diagnosis - UpToDate

https://www3.utdos.ir/contents/gallbladder-cancer-epidemiology-risk-factors-clinical-features-and-diagnosis/print?search=Gallbladder cancer_ Epid… 27/36

GRAPHICS

Relative frequency of the different pathologic types of gallbladder polyps

Type Frequency

Benign polyps

Cholesterol polyps 60%

Adenomyomas 25%

Inflammatory polyps 10%

Adenomas 4%

Miscellaneous: 1%

Leiomyomas

Fibromas

Lipomas, etc

Malignant polyps

Adenocarcinoma 80%

Miscellaneous: 20%

Mucinous cystadenomas

Squamous cell carcinoma

Adenoacanthomas

Data from: Weedon, D. Benign mucosal polyps. In pathology of the gallbladder, Mason, New York 1984. p.195. and Laitio, M,
Pathol Res Pract 1983; 178:57.
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Abnormal pancreaticobiliary junction

Endoscopic retrograde cholangiopancreatography in an adult with
obstructive jaundice demonstrates an abnormal pancreaticobiliary
junction with a malignant biliary stricture replacing the cystic duct
insertion. There is no evidence of a biliary cyst.

Courtesy of Mark D Topazian, MD.
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Common histologic types of gallbladder cancer

Tumor type* Percent of total

Adenocarcinoma 76

Papillary 6

Mucinous 5
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Adenosquamous 4

Squamous 2

Oat cell 0.5

Nonspecified 8

* Data collected from 3038 patients treated between 1977 and 1986. Two-year survival for papillary
type was 47%. For tumors limited to the gallbladder, five-year survival was 32%.

Modified from Henson, DE. Cancer 1992; 70:713.
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Gallbladder cancer TNM staging AJCC UICC 8th edition

Primary tumor (T)

T category T criteria

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades the lamina propria or muscular layer

T1a Tumor invades the lamina propria

T1b Tumor invades the muscular layer

T2 Tumor invades the perimuscular connective tissue on the peritoneal side,
without involvement of the serosa (visceral peritoneum).
Or tumor invades the perimuscular connective tissue on the hepatic side,
with no extension into the liver.

T2a Tumor invades the perimuscular connective tissue on the peritoneal side,
without involvement of the serosa (visceral peritoneum)

T2b Tumor invades the perimuscular connective tissue on the hepatic side, with
no extension into the liver

T3 Tumor perforates the serosa (visceral peritoneum) and/or directly invades
the liver and/or one other adjacent organ or structure, such as the stomach,
duodenum, colon, pancreas, omentum, or extrahepatic bile ducts

T4 Tumor invades the main portal vein or hepatic artery or invades two or
more extrahepatic organs or structures

Regional lymph nodes (N)

N category N criteria

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastases to one or three regional lymph nodes

N2 Metastases to four or more regional lymph nodes

Distant metastasis (M)

M category M criteria

M0 No distant metastasis

M1 Distant metastasis

Prognostic stage groups
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When T is... And N is... And M is... Then the stage group
is...

Tis N0 M0 0

T1 N0 M0 I

T2a N0 M0 IIA

T2b N0 M0 IIB

T3 N0 M0 IIIA

T1-3 N1 M0 IIIB

T4 N0-1 M0 IVA

Any T N2 M0 IVB

Any T Any N M1 IVB

TNM: tumor, node, metastasis; AJCC: American Joint Committee on Cancer; UICC: Union for
International Cancer Control.

Used with permission of the American College of Surgeons, Chicago, Illinois. The original source for this information is the
AJCC Cancer Staging Manual, Eighth Edition (2017) published by Springer International Publishing.
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Endoscopic ultrasonography for the differential diagnosis of polypoid
gallbladder lesions

 
Number of

patients

Histologic diagnosis

Cholesterol
polyp

Adenomyomatosis Neoplastic

Preoperative diagnosis with endoscopic US

Cholesterol polyp 34 34 0 0

Adenomyomatosis 7 0 7 0

Neoplastic 17 2 0 15

Preoperative diagnosis with transabdominal US

Cholesterol polyp 24 24 0 0

Adenomymatosis 5 0 5 0

Neoplastic 29 12 2 15

US: ultrasound.

Data from: Sugiyama, M, Xie, XY, Atomi, Y, Saito, M, Ann Surg 1999; 229:498.
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Survival after resection of gallbladder cancer, stratified by stage according to t
2017 TNM staging criteria

Comparison of survival according to conventional TNM classification with subclassification of T2 tumors by
tumor location. N factor and M factor were clinically determined on the basis of either histopathologic
findings or radiographic evaluation.

TNM: tumor, node, metastasis.

From: Shindoh J, de Aretxabala X, Aloia TA, et al. Tumor location is a strong predictor of tumor progression and survival in T2
gallbladder cancer: an international multicenter study. Ann Surg 2015; 261:733. DOI: 10.1097/SLA.0000000000000728. Copyright ©
2015 American Surgical Association and European Surgical Association. Reproduced with permission from Lippincott Williams &
Wilkins. Unauthorized reproduction of this material is prohibited.
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Stage distribution for 439 incidentally found gallbladder cancers in a
German registry, according to type of surgery performed

Pathologic T
(tumor) stage

Laparoscopic,
percent
(n = 239)

Open
resection,

percent
(n = 131)

Conversion from
laparoscopic to open

resection*
(n = 69)

pTis 5 2 1

pT1 21 21 19

pT2 56 38 24

pT3 12 19 46

pT4 4 15 7

pTx 3 5 3

* Conversion to an open procedure for non-oncologic reasons.

Data from: Goetze TO, Paolucci V. Benefits of reoperation of T2 and more advanced incidental gallbladder carcinoma:
analysis of the German registry. Ann Surg 2008; 247:104.
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