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ABSTRACT 
 

“IN-SITU” CARCINOMA OF THE GALLBLADDER: A SEER PERSPECTIVE 
By KAJAL  NILESH  PATEL 

Background: The etiology of gallbladder cancer remains unknown, treatment options are 
limited and prognosis dismal. Diagnosis of gallbladder carcinomas (GBCs) is often made 
incidentally and at later stages. While non-papillary (flat) carcinomas represent the most 
common histologic group (>75%) of this neoplasm, papillary (tumoral) variants have 
been recognized as a distinct morphologic variant. The distinct biologic behavior of the 
papillary GBC is thought to confer survival benefits.  

Purpose: To conduct an analysis of GBC incidence, risk factors and survival with a 
primary focus histology and on the earliest (in-situ) stage.  

Design: Retrospective analysis of primary GBC cases identified in the Surveillance 
Epidemiology and End Results (SEER) program from 1973-2010.  

Methods: We examined cancer trends using Joinpoint regression. Kaplan-Meier and Cox 
proportional hazards regression methods were used to estimate clinical and demographic 
survival differences. 

Results: Women, non-Hispanic whites and individuals 60 years of age or older 
represented >50% of cases. GBC in the distant stage was diagnosed roughly 9 times more 
than in-situ. Papillary tumors accounted for 5.6% of all GBC, but represented over 20% 
of in-situ cases.. Survival of all GBC cases was inversely related to age and stage, and 
non-papillary histology. Incidence of in–situ disease has not changed appreciably since 
1973, while 5 and 10-year survival estimates for GBC at this stage were 87% and 79%, 
respectively. 

Conclusion: We found that in situ GBC survival was lower than previously reported. The 
relatively low survival of in-situ disease suggests under-staging with missed invasive or 
more advanced carcinomas. In addition, deaths during the long-term follow-up period 
provide evidence of the occurrence of a field-effect/field defect phenomenon in the 
biliary tree. These findings indicate the need for reviewing the entire gallbladder 
specimen with non-invasive GBC findings to rule out more advanced disease. Relatively 
stable GBC in-situ rates indicate lack of earlier cancer detection mechanisms.  
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INTRODUCTION 

Overview: 

Malignant tumors of the biliary tract include cancers of the gallbladder (GB), 

ampulla of Vater, and intra- and extra-hepatic biliary tree. With respect to histology, most 

biliary tract neoplasms are carcinomas, with a very small proportion comprised of 

adenomas, and carcinoid and stromal tumors. [1 - 4] 

Gallbladder carcinoma (GBC) originally described over 200 years ago, remains 

the most common form of biliary tract cancers (BTC). [5] It is the fifth or sixth most 

frequently diagnosed malignancy of the gastrointestinal (GI) tract. [2, 6, 7] GBC and other 

BTC are frequently regarded as highly lethal diseases with low 5-year survival estimates. 

Factors contributing to the poor prognosis of these malignant tumors include late 

presentation, aggressive biological behavior and unsatisfactory treatment. The only cure 

is complete resection, which is complicated by technical difficulties in achieving clear 

surgical margins. [8, 9] GBC presents with relatively non-specific symptoms, which 

seldom suggest cancer. Despite improved imaging techniques, most GBCs are diagnosed 

incidentally during laparoscopic procedures performed to confirm the presence of benign 

gallbladder disease. [1, 6]  

The Gallbladder: Organ, Structure, Histology:  

The GB is a pear shaped sac like structure, roughly 3-4 inches long and less than 

an inch wide, located under the right lobe of the liver. [10] It is an important component of 

the biliary system, where it receives, stores, modifies and secretes bile into the duodenum.  
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The GB wall is very thin and is made up of several layers.  The innermost layer is 

a thin sheet of undulating epithelium, followed by loose connective tissue that forms the 

lamina propria; together the epithelium and lamina propria form the mucosa. Next is the 

muscularis - a smooth muscle layer, then perimuscular fibrous connective tissue and 

finally the serosa – the outer covering that does not have a sub mucosa layer. There is no 

muscularis mucosa to separate the epithelium/lamina propria complex from the outer 

structures; and the attachment to the liver along the hepatic surface does not have a serosa 

layer. [10 -13] These anatomic and histological features are believed to facilitate GB tumor 

invasion and contribute to the advanced local and regional disease usually present at the 

time of diagnosis. [12] 

Risk Factors for GBC:  

Genetic and environmental risk factors associated with chronic inflammation of 

the GB wall cause atypical and dysplastic changes, which are thought to lead the 

development of GBC. Gallstones are the most common risk factor. Other risk factors 

include older age, race, female gender, obesity, ethnicity and geography, porcelain 

gallbladder, choledochal cysts, bile duct anomalies, gallbladder polyps, primary 

sclerosing cholangitis, family history, smoking, chronic infections like Salmonella typhi 

and S. paratyphi. [6 - 10, 14, 15]  

Given that most of the established risk factors of GBC are not modifiable, there 

are no known strategies for its primary prevention.  For this reason, at the present time 

the more promising approaches towards improving GBC survival and prognosis include 

earlier detection, accurate staging, and appropriate management. [10]  
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GBC Clinical Features and Pathology: 

GBC clinically mimics benign gallbladder diseases and often escapes detection 

until advanced stage. [10-17] Patients may present with non-specific signs and symptoms, 

which include right upper quadrant abdominal pain, jaundice, nausea, vomiting, anorexia, 

malaise, a palpable mass due to gallbladder enlargement. Most patients presenting with 

signs and symptoms caused by GBC have progressed to an advanced stage and at time of 

diagnosis are considered incurable due to direct extension into adjacent organs, local 

lymph node metastases or distant metastatic disease.    

Like other cancers of the GI tract, including those arising in the stomach and 

colon, GBC appears to follow the metaplasia-dysplasia-carcinoma sequence. [13-16] GBC 

can originate from the fundus (60%), body (30%) or neck (10%) of the gallbladder. [8, 13] 

Most (80-90%) of GBC are adenocarcinomas, of which non-papillary (flat) 

adenocarcinomas represent the most common group while non-papillary (tumoral) types 

are much more rare. Other types include squamous cell carcinoma, small cell carcinoma 

and sarcoma, and are uncommon. [8, 10] GBC spreads via four modes: 1) local invasion to 

liver or adjacent organs; 2) lymphatic spread; 3) peritoneal dissemination; and 4) 

hematogenous spread. [8]   

 

Molecular Pathology of GBC: 

Most tumors of the GB are of epithelial cell origin. Epigenetic information from 

the study of precursor and invasive lesions of GBC has provided evidence of two distinct 

GB carcinogenesis models:  the metaplasia-dysplasia-carcinoma pathway (for non-

papillary ‘flat’ neoplasms) and the adenoma-carcinoma pathway (for papillary ‘tumoral’ 
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neoplasms). In the first model, the normal epithelium adapts (via metaplastic changes) to 

chronic irritation or inflammation. Dysplastic changes occur in the metaplastic epithelium, 

progressing to carcinoma in-situ (CIS) and eventually invasive cancer. In the second 

model, there is an initial benign glandular proliferation of the epithelium (forming a 

polyp or papillary lesion), malignant transformation occurs within this previously benign 

mass. [18]  

Previously reported histologic studies identified ‘papillary (tumoral) neoplasms’ 

in 0.4% of cholecystectomies and 6-7% of invasive GBC cases. . While papillary 

neoplasms of the GBC are uncommon epidemiological evidence collected over the past 

few decades suggests they are associated with a better prognosis than their non-tumoral 

counterparts. [18 - 20] The favorable prognosis of papillary neoplasms is thought to be 

attributable to their outward growth forming a polyp/mass and delayed invasion into the 

GB wall.  This structural feature potentially leads to early obstructive symptoms and thus 

earlier presentation.  

 

GBC staging and challenges:  

The main prognostic factor for GBC is the clinical or pathologic stage. [12, 14, 15] 

GBC is traditionally staged using TNM (Tumor, Nodes, Metastasis) classification, 

according to the American Joint Committee on Cancer (AJCC, Appendix Table A). [21] 

Under the TNM classification, there are 5 stages of tumor size: T1-T4 and a very early 

stage referred to as Tis or carcinoma in-situ (CIS).  

CIS is the earliest possible stage of GBC with cancer cells only found inside the 

lining of the gallbladder wall. T1 stage means that the tumor has started to grow into the 
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gallbladder wall; T1 is further divided into T1a and T1b. In T1a stage the tumor invades 

the connective tissue layer underneath the inner lining of the GB wall, whereas a T1b 

tumor penetrates the connective tissue and invades the muscle. T2 tumors are still 

contained in the gallbladder, but they invade through the peri-muscular layer into the 

connective tissue that forms the outermost of the GB wall. Stage T3 tumors have grown 

through entire gallbladder wall and may show invasion of the liver or one other nearby 

organ. Stage T4 tumors show invasion of one of the main blood vessels to the liver, 

hepatic portal vein or hepatic artery or metastasis to non-regional lymph nodes and/or 

multiple distant organs. [9, 14, 15, 22, 23] T3 tumors are thought to be potentially resectable, 

while T4 tumors are considered inoperable. [10] 

Despite medical advancements including the increased frequency of laparoscopic 

cholecystectomies, diagnosis of GBC remains a challenge. Certain pathologic features 

that make GBC difficult to diagnose include: 1) mistakenly making a diagnosis of a GBC 

instead of as benign lesions such as seen in deeply penetrating Rokitansky-Aschoff 

sinuses (over diagnosis), 2) misdiagnosing well-differentiated invasive carcinoma as 

benign (under diagnosis), and 3) under sampling of early, grossly occult disease. [16] 

Survival of cancer patients after diagnosis, along with estimates of  incidence and 

mortality, is a key indicator of cancer control. This information can be used to plan and 

evaluate health services, and make clinical recommendations. [24] Given the varying 

incidence of GBC around the world and the high level of subjectivity involved in grading 

dysplasia, there still remain inconsistencies in the diagnostic accuracy, which need to be 

considered in epidemiologic and clinicopathologic studies of this malignancy. [7, 25 - 26] 
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Epidemiology: 

Frequency and distribution of GBC across population groups show prominent 

geographic, gender, and racial differences. Incidence of GBC peaks in the sixth and 

seventh decades of life, and it is two-to-three times higher in females compared to males. 

[6, 7, 13, 14, 15, 17] While the magnitude of gender disparity in GBC incidence varies by 

ethnicity, females are always at higher risk. [7] 

The geographic variation of GBC incidence likely reflects genetic risk factors and 

racial/ethnic characteristics of the population. Worldwide GBC age-adjusted incidence 

rate is 2.0/100,000 and an age adjusted mortality rate of 1.5/100,000 each year. [27-29] 

Some of the highest GBC incidence rates are reported in India, Pakistan, Chile, and 

Ecuador while relatively low incidence is observed in Northern Europe, and in the USA 

and Canada. [6, 9, 11, 29, 30] 

In the U.S, the National Cancer Institute’s Surveillance, Epidemiology, and End 

Results (SEER) Program is the main source of cancer statistics. The SEER program 

currently collects and publishes cancer incidence and survival data from population-based 

cancer registries. [26, 31] In the United States, GBC accounts for less than 1% of all cancer 

deaths with an age-adjusted mortality rate of 0.6/100,000 per year. The annual age-

adjusted incidence estimate for GBC in the US is 1.7/100,000 persons with the highest 

rates highest rates noted in the Southwest, Midwest, and Appalachia. [27, 28, 30, 33] GBC 

rates are lowest among Non-Hispanic whites and highest among American 

Indians/Alaska Natives and Hispanics. [34] 
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Gall Bladder Carcinoma In-situ (GBCIS): What’s special? 

While it has been established that dysplasia and CIS precede most invasive GBCs, 

relatively little is known about the natural history of these precursor lesions. [11, 30]  Since 

GBC is an uncommon disease in many countries, most pathologists do not have the 

opportunity to study its precursor lesions. Grading dysplasia based on the degree of 

cytologic and architectural atypia can be highly subjective with some using the terms 

‘high-grade dysplasia’ and ‘CIS’ interchangeably. [35]  

The neoplastic transformation in the biliary epithelium is a continuum, with low 

grade dysplasia at the lower end of the spectrum, high-grade dysplasia observed in more 

advanced lesions, and CIS representing complete malignant transformation of the cells 

and the uppermost end of the spectrum. [25] Extension of in situ or invasive carcinoma 

along preexisting normal epithelium-lined structures is not unique to the gallbladder. 

Recognition of this feature is important because invasive carcinomas that extend along 

the same epithelial structures may simulate in situ lesions. [36]  

A major problem that arises is the misclassification of GBC staging with invasive 

stages classified as CIS or slightly lesser grade lesions being dismissed as clinically 

insignificant.  This misclassification may affect the clinical management and survival 

after diagnosis. [25 - 26] 

 

Trends in GBC: 

Data from SEER program indicate a gradual decrease in GBC incidence over the 

last three decades in both males and females. [28]  .  Survival of GBC has also been 

reported to improve over time. [28]  The decreasing incidence of gallbladder cancer and 
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improved survival are thought to be related to increasing use of cholecystectomy that is 

reported in many western countries. [34]  

Most dysplasia and GB-CIS are discovered after cholecystectomy when the entire 

lesion is removed.  With the advent of laparoscopic techniques, cholecystectomy has 

become a more commonly performed procedure and the number of incidentally 

discovered GB carcinomas increased. [11, 12, 36-39] In countries with high GBC incidence 

GBCIS can represent up to 15% of cancers diagnosed following cholecystectomies. [16]    

Since most dysplasia and GB-CIS are discovered after cholecystectomy, trends in 

early stage GBC incidence should parallel the frequency of cholecystectomy procedures. 

Thus analysis of trends by stage for GBC can be a useful tool to evaluate the 

effectiveness of current diagnostic capabilities of a region in achieving higher rates of 

earlier-stage detection. [19, 26, 33-34] 

 

Relevance:  

While several population-based studies examined incidence and prognosis of 

GBC [21-26, 34 - 35] relatively few researchers have analyzed the data specifically for the 

earliest (in-situ) stage of this malignancy. Furthermore the relationship between 

histologic variants and survival is not well described.  [27-29, 32-33] 

With these information gaps in mind, the goals of the present study were to 

analyze national SEER data in order to 1) comprehensively review the across-population 

differences and time trends in GBC incidence and survival ;  2) Compare  the survival in 

papillary (tumoral) and non-papillary (flat) tumors while taking into consideration other 

patient- and disease- related characteristics and 3) focus specifically on GBCIS.   
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MATERIALS AND METHODS 

Data for most analyses were obtained from the 18 SEER registries, which 

together represent approximately 26 percent of the U.S. population. [38] Incidence rate 

calculations were based on the 9 original SEER registries, which allow assessing secular 

changes and trends since 1973. [39-40] 

We used the International Classification of Diseases for Oncology (ICD-O-3 

codes) to select all cases reported to the SEER program from 1973 to 2010 with 

gallbladder (C.23.9) recorded as the primary site.  Cases were excluded from the analyses 

if they were of unknown age, identified from death certificates only, or were not 

microscopically confirmed.  All patients with GBC reported during the study period were 

characterized according to sex, race, age at diagnosis, marital status, geographic region of 

residence, and tumor behavior, stage and grade.   The GBC cases were categorized based 

on the World Health Organization (WHO) classification; [41] into the following five broad 

cytomorphologic groups (defined by ICD-O-3 codes): 1) non-papillary (8010, 8012, 

8020-8022, 8030-8033, 8035, 8046, 8082, 8120, 8140-8145, 8160, 8162, 8170, 8180, 

8190, 8255, 8310, 8323, 8340, 8430, 8470-8471, 8480-8481, 8490, 8500-8501, 8521, 

8574, 8576, 8940, 8980); 2) papillary (8050, 8210-8211, 8221, 8260-8263, 8453, 8503-

8504); 3) squamous (8070-8072, 8074-8075, 8560, 8570); 4) neuroendocrine (8013, 

8041-8042, 8044-8045, 8154, 8240-8241, 8245-8246); and 5) other (8000-8001, 8720, 

8800-8805, 8830, 8890, 8935, 8990, 9120). 

Treatment information was available from 1983 onwards and only patients 

diagnosed from 1983 to 2010 were characterized with respect to tumor-directed surgery, 

which was expressed as a binary variable (any versus none). Vital status of each patient 
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through 2010 was classified into four main categories: alive or censored, dead due to 

GBC, dead due to pancreatic or biliary cancer, dead due to other causes.  

The only consistently reported stage variable in SEER since 1973 that allows for 

the assessment of long-term secular trends is “SEER historic stage A”. The SEER historic 

stage A classification scheme characterizes tumors as in situ, localized, regional, distant 

or unstaged based on the following definitions: [36, 42-45] 

• In situ cancer is early cancer present only in the layer of cells in 

which it began; 

• Localized cancer is cancer limited to the organ in which it began, 

without evidence of spread; 

• Regional cancer is cancer that has spread beyond the original 

(primary) site to nearby lymph nodes or organs and tissues; 

• Distant cancer is cancer that has spread from the primary site to 

distant organs or distant lymph nodes; 

• Unstaged cancer is cancer for which there is not enough 

information to indicate a stage; 

 

Marital status was classified into 3 categories: married (including common law), 

single (never married) and other (included separated, widowed or divorced). Race and 

ethnicity were combined using SEER variables Race recode (White, Black, Other) and 

the Origin recode NAACCR Hispanic Identification Algorithm (NHIA; Hispanic, Non-

Hispanic). The new racio-ethnic variable was recoded into the following 4 categories: 
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Non-Hispanic White, Non-Hispanic Black, Hispanic, Other (Asian or Pacific Islander, 

American Indian, Alaskan Native, or any other). [46] 

Age-adjusted incidence rates of GBC were calculated for the entire study period 

by sex, race and stage, and were expressed as the number of new cases per 1,000,000 

individuals per year accompanied by 95% confidence intervals (CIs). The differences 

across population subgroups were examined by calculating the incidence rate ratios 

(IRRs) and corresponding 95% CIs. 

Changes in incidence over time were expressed as the annual percentage change 

(APC) and were further examined using the Joinpoint Regression Program (Control and 

Population Sciences, National Cancer Institute, Bethesda, Md). Using the calendar year 

as the independent variable, a least-squares regression line was fitted to the natural 

logarithm of the rates to calculate the APC. Changes in trend, were tested using the 

Monte Carlo permutation method to identify inflexion points 

Survival of patients with GBC was examined over a period of 10 years (120 

months) after diagnosis using several measures.  The first of those measures was 

observed survival (OS), which was defined as the proportion of GBD patients who 

survived beyond a given interval. [38] The relative survival (RS) was then estimated by 

dividing the OS among cancer patients by the expected survival (ES) of a cancer free 

cohort of the general population with the same age, race and sex characteristics. [19, 38, 49]  

Cause-specific survival (CS) was calculated by assessing the probability of dying 

specifically from GBC. [38] The 5- and 10-year OS, RS and CS estimates were evaluated 

overall and by sex, race, marital status and stage.  
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Kaplan-Meier curves were constructed and accompanied by log-rank tests to 

examine patient survival according to stage, sex, race, marital status, tumor-directed 

surgery, and histologic type. In addition, multivariable Cox proportional hazards (PH) 

models were used to further examine the association between survival and various 

patient-, tumor- and treatment-related characteristics. The results of these multivariable 

models were expressed as adjusted hazards ratios (HRs) and reported along with the 

corresponding 95% CIs. Proportional hazards assumptions were tested by examining log-

minus-log plots for each variable. All models were examined for interactions and 

collinearity among covariates.  

The analyses were performed using SPSS 21.0 for Windows (IBM Corp, Armonk, 

NY), SAS 9.3 for Windows (SAS Institute Inc., Cary, NC), SEER*Stat version 8.1.2 

(National Cancer Institute, Bethesda, Md) statistical software packages. 
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RESULTS  

From 1973 through 2010, 20,092 cases of GBC, including in situ carcinomas, 

were reported to SEER. Of these 17,441 cases were further identified as the first primary 

cancer and were used in the present analysis. 

Table 1 shows the baseline descriptive characteristics of GBC by time period. The 

majority of GBC cases (72%) were women, about two thirds (64%) were Non-Hispanic 

whites, and over one-half (57%) were persons 70 years of age or older.   

Table 2 lists the clinicopathologic characteristics of all tumors. The most common 

GBC histologic type was non-papillary (flat) representing 86.4% of all reported cases. 

Papillary tumors represented roughly 5.6% of all GBC cases. About 96% of GBC were 

invasive tumors.  There were 685 cases of GBCIS, 4725 tumors were localized (within 

the GB wall), 4671 had regional lymph node metastases, 6402 had distant metastatic 

spread, and 957 cases were not staged. Additional surgery (i.e. re-resection of 

surrounding organs, liver, bile duct and nodes etc.) after diagnosis was performed in 

roughly 62% of cases. At the end of the study period 14.3% of patients were alive, 49.7% 

died due to their GBC, 13.9% died from cancers of the pancreatic and biliary tract, and 

the remaining patients died from other causes.  

As shown in Table 3 the proportions of non-papillary (flat) GBC cases were 

similar across all stages.  By contrast papillary (tumoral) cases were overrepresented 

among patients with early-stage diagnosis (22% for GBCIS and 12% for localized GBC), 

compared to those with more advanced malignancy (3% for regional and 0.5% for distant 

disease).  
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Table 4 presents the age-adjusted GBC incidence rates – overall and by gender, 

race and stage (9 SEER, 1973-2010).  The average annual GBC incidence across the 

entire study period was 14.3 cases per 1,000,000 persons.   Using men as the reference 

group, the IRR for GBC among women was 1.73 with the 95% CI from 1.66 to 1.80.  

The IRR (95% CI) estimates for blacks and other races relative to whites were 1.02 (0.95-

1.10) and 1.38 (1.30-1.47) respectively.  Incidence of GBCIS was 0.5 per 1,000,000 per 

year; and the corresponding estimates for localized, regional and distant disease were 3.9, 

3.9 and 5.2, respectively.  

The overall age-adjusted incidence rates for GBC declined throughout the period 

1973-2010 with evidence of an inflexion point.  Prior to 1997 the decline was more 

pronounced and statistically significant (APC -2.2; 95% CI: -2.5, -1.9); however the 

change was less apparent afterwards (-0.3; 95% CI: - 1.1, 0.5). In contrast to the overall 

GBC incidence, the rates of the in-situ disease remained fairly stable throughout the 

1973-2010 time period (Figure 1-A). When the trends were examined by gender the 

results for women showed a similar pattern and the same joinpoint as those observed for 

overall GBC incidence (Fig. 1-B). As shown in Figures 1 C-D, age-adjusted GBC rates 

declined only among whites, but not among blacks, and not in other racial groups. 

Table 5 lists the 5- and 10-year OS, RS and CS estimates by patient-related and 

clinicopathologic characteristics of GBC cases.  RS estimates across all categories were 

17.6% at 5 years and 14.8% at 10 years post-diagnosis.  The 5-year RS rose from 11.6% 

in the first study decade (1973-1982) to 21.2% in the 2003-2010 interval. Both 5 and 10-

year RS for GBC showed significant increases in survival from 1973 until mid- to late- 

1980s, followed by relatively flat trends thereafter (see Figure 3 of the Appendix). There 
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were notable decreases in both 5- and 10-year RS with increasing disease stage.  For 

example, 5-year RS for GBCIS was 87.4% compared to 39.8% for localized, 6.8% for 

regional and 2.0% for distant disease.  

Among histology groups, papillary (tumoral) cases had better survival. At 5 years 

54% of patients with papillary GBC were alive as compared to only 15.6% of persons 

diagnosed with non-papillary (flat) disease.  Papillary GBCIS also showed better survival, 

compared to the non-papillary tumors of the same stage (Figures 2 A-C).  

Kaplan-Meier curves comparing survival across various demographic and 

clinicopathologic GBC characteristics (Figures 3 A-E) demonstrate that survival clearly 

decreases with increasing stage and that patients with papillary (tumoral) cancers have a 

significantly better prognosis compared to those with non-papillary disease (log-rank test 

p-values < 0.0001). 

Results for 10-year survival multivariate Cox-regression analysis are shown in 

Table 6. Age at diagnosis, gender, race and ethnicity, histology, surgery, stage and period 

of diagnosis met proportional hazards assumptions and were found to be significant 

independent prognostic factors.   

Using in-situ cases as the reference category, mortality among patients diagnosed 

with GBC in the localized stage was 2.6 times higher while those with distant disease 

were 11.7 times more likely to die during follow up. Papillary (tumoral) cases had 

significantly better survival (HR: 0.60; 95% CI: 0.55, 0.66) than patients diagnosed with 

non-papillary GBC.  Patients whose first course of treatment included tumor directed 

surgery had 40% lower mortality (HR: 0.6; 95% CI: 0.58-0.63) than those who were not 
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treated with surgery.  Other important predictors of better survival were younger age and 

female gender, while differences by patient race/ethnicity were very small.1 

Table 7 provides a detailed review of cause of death by stage of GBC. Over half 

(378 of 686) cases diagnosed with GB-CIS were alive at the end of the study period. 

While most patients died from non-cancer related causes, among malignancy related 

deaths roughly 4% died from pancreatic or other biliary cancers while only 2% died from 

GBC. In all other stages, especially with more advanced stage, death from GBC 

represented the most common cause of death. However, death from pancreatic and biliary 

cancers still formed a substantial proportion of deaths among these other stages. 
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DISCUSSION  

The current study comprehensively examined incidence and survival of GBC at 

various stages, including CIS.  Unlike previous SEER-based reports , the current study 

extended the follow up to the end of 2010 and performed several additional analyses 

including multivariable Cox regression and evaluation of incidence trends in search of 

inflexion points.  

This study confirms previous reports [21, 24, 26, 30, 31, 51-56] indicating that GBC 

commonly presents at advanced stage and age with over a third of cases diagnosed at 

ages of 70 years or older and with evidence of distant spread.   Also consistent with 

previous reports [53 - 56] were our findings that there was a significant decline in the overall 

incidence of GBC and that survival outcomes of this lethal disease have also improved 

over the last four decades. Our results showed that from the early 1970’s with incidence 

rates leveling off and remaining fairly stable over the last decade.  

Several studies have offered potential explanations to these recently observed 

trends. Carcinoma in-situ of the gallbladder presents with no symptoms and is almost 

invariably incidentally diagnosed by histologic examination. It has been postulated that 

since fewer cases of carcinoma confined to the gallbladder are correctly diagnosed 

preoperatively and as laparoscopic cholecystectomy becomes widely used pathologists 

can expect to see more cases of early gallbladder cancer. The declines in incidence trends 

and improved survival have been attributed to more widespread removal of premalignant 

lesions and early stage GBC through laparoscopic cholecystectomy. [2, 52, 57 - 59]   

Several studies have offered potential explanations to these recently observed 

trends. Carcinoma in-situ of the gallbladder presents with no symptoms and is almost 
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invariably incidentally diagnosed by histologic examination. It has been postulated that 

since fewer cases of carcinoma confined to the gallbladder are correctly diagnosed 

preoperatively and as laparoscopic cholecystectomy becomes widely used pathologists 

can expect to see more cases of early gallbladder cancer. The declines in incidence trends 

and improved survival have been attributed to more widespread removal of premalignant 

lesions and early stage GBC through laparoscopic cholecystectomy. [2, 51 - 54]   

Despite the greater number of laparoscopic cholecystectomies performed in the 

U.S, [55-56] we observed no increase in the incidence of early-stage GBC. While the 

incidence of distant disease showed a steady decline initially, trends for the past decade 

have shown a slight increase. [Appendix Figure 1]  The latter observation may be due to 

improvements in imaging techniques, which are now more likely to pick up metastatic 

spread. [53-57] 

While our findings demonstrate that survival following GBCIS diagnosis is high 

it appears to be different from previously reported estimates. [62-63]  The 5- and 10-year 

RS estimates in our study were 89% and 79% respectively, as opposed to 100% and 70% 

as previously reported. [62]    

The less than 100% survival following GBCIS diagnosis may have at least two 

explanations.  As many GBCIS patients die from a variety of causes, including other 

primary cancers, it is possible that risk factors for GBC may also increase overall 

mortality due to seemingly unrelated conditions.  In addition, it is possible that many 

GBCIS diagnoses represent under-staging of more advanced disease.  The anatomical and 

histological features of GBC (mentioned in introduction) make the diagnosis of this 

malignancy particularly in the in-situ stage difficult. In the U.S, there is no standardized 
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method for gallbladder sampling and reporting and it is common for a ‘random’ sample 

of representative sections of the gallbladder specimen to be submitted for histological 

evaluated. This is in contrast to sampling methods of countries which experience a high 

incidence of this disease, where every specimen is submitted in entirety for evaluation. 

These countries also boast high survival rates of GBCIS with rates >90% at 10-years, 

likely because they are accurately diagnosing and staging the disease. Given the 

previously reported relatively high survival rates associated with GBCIS in the US, there 

has been no indication to change these sampling practices. Our results suggest that the 

phenomenon of under-sampling of gallbladder specimens leading to  under-diagnosis to 

be at play in the SEER database.  

International epidemiological studies have shown ethno-geographic difference of 

GBC incidence.  For instance Chile has the highest rates of GBC in the world where it is 

the most significant contributor to mortality among women.  In areas where GBC is 

endemic, the frequently diagnosed in-situ stage is associated with relatively good 

prognosis. [64] In a recent collaborative case-series analysis, the 10-year survival for 190 

cases of completely sampled GB-CIS cases from Chile, was 90%. [65]  In addition higher 

rates have been reported in several other case-series. In a separate analysis of 125 GB-

CIS cases inclusive of both North American and Chilean cohorts, the 10-year survival 

rate was 86%. [66] The majority of deaths in that study population occurred in the North 

American patients, whose diagnosis more often relied on incomplete sampling of the 

gallbladder with fewer blocks submitted for review.  These observations suggest missed 

invasive or more advanced carcinomas.  



#+!

!

There is additional evidence suggesting that GBCIS reported to SEER may in fact 

represent more advanced cases. While the timeline for the gallbladder carcinogenesis not 

known, estimations have been made based on the mean ages of patients at each stage. [16, 

67-68]  In general the process for progression from in-situ to invasive carcinomas is thought 

to take roughly ten years, with a higher end estimate of 15 years.  Our results demonstrate 

a gradient suggestive of the progression of these lesions to more advanced cases. In our 

analysis of SEER data the mean age of patients diagnosed with GBCIS is 64-69 years, 

which about 10 years higher than in corresponding mean age in case-based cohorts.  [64-68] 

Poor survival outcomes of invasive GBC can attributed to tumor recurrence, co-

occurrence or other unknown factors. Recurrences of GBC have been well documented 

correlating with large numbers of retained micrometastases after simple resection of the 

gallbladder. [60, 69] Even in the absence of micrometastases, GBC tumors are found to 

recur and interestingly co-occurrences of carcinomas in the pancreas, gallbladder, 

ampulla of Vater and biliary system have been described. [70] 

Tumors can recur because of the genetic changes that drive a cell towards 

malignancy. This is the premise behind the concept of field cancerization (field 

effect/field defect phenomenon).  According to this theory genetic changes transform 

cells in a particular organ or tissue, such that they are genetically altered but appear 

histologically normal, these changes can predate the occurrence of neoplastic cells or 

coexist with malignant cells.  Thus cancers can occur at disparate sites with similar histo-

pathologic patterns resulting from a shared common pathway. [70-71]   

An important contribution of the current study is the analyses of cause-specific 

survival among GBCIS patients.  It is important to point out that many of the GBCIS 
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deaths were attributed to pancreatic and biliary tract cancers.  This observation supports a 

field-effect/field-defect, indicating that even after the gallbladder is removed the 

remainder of the biliary mucosa and adjacent organs remain at risk for cancer. [72-73]  

While Cox regression analyses confirmed that, in general, papillary histology was 

an independent predictor of GBC survival, we were unable to assess this association 

among GBCIS cases because of violation of proportional hazard assumptions.  The time 

dependent nature of the association between histology and mortality among in-situ 

tumors is consistent with recent studies that have recognized the heterogeneity of 

papillary GBC.  

The interpretation of our findings requires understanding of the strengths and 

limitations of the SEER data.  As we previously noted elsewhere [37, 74] the large sample 

size enables SEER-based studies to study even rare cancers (e.g. GBCIS), allows 

sufficient power for detecting relatively moderate associations, and permits a variety of 

multivariable analyses. The population based, as opposed to institution-based, 

identification of cases increases the generalizability of findings and the active follow-up 

of cases improves the accuracy of survival analyses. While institutional studies often 

have more detailed information about each patient, those studies usually are confined to 

major referral centers and may not be representative of the cases treated in community 

hospitals and clinics.   

The main limitations of this study pertain to the lack of data on certain important 

clinical and demographic variables.  While SEER data on surgery and radiation are 

reasonably complete the information pertaining to systemic treatment such as 

chemotherapy is usually missing and is not included the public use files. [75]  In addition, 
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SEER data do not contain information on such important predictors of survival as health 

insurance and socioeconomic status all of which may determine access to and utilization 

of health care.  Another important data item that may need to be considered is the effect 

of provider- and facility-related characteristics, which cannot be addressed in the context 

of SEER-based research, but may be critical determinants of diagnostic (including 

pathology) quality.  For all of the above reasons, both cancer registry-based and 

institution-based studies provide useful non-overlapping information that contributes to 

the evidence despite their strengths and limitations. [76]  

 

CONCLUSION 

Our data indicate that misinterpretation of subtle microscopic abnormalities, 

under-sampling of gallbladder specimens and lack of experience with this disease entity 

may contribute to deaths from early stage GBC including presumably in-situ disease. It is 

imperative for the pathologist to examine gallbladder specimens entirely to rule out 

advanced stage carcinomas and to accurately stage GBC.  Clinicians should be aware of 

the risk factors and clinical history of GBC and maintain a high degree of suspicion 

particularly in high-risk groups.  

In addition the evidence of GBC field-effect/field-defect phenomenon observed 

especially among GBCIS indicates the importance of clinician awareness and calls for 

patients diagnosed even in the earliest, curable stage, to be placed in long term follow-up.  

Future studies employing extended multivariable models with time-dependent variable 

should further examine the relation between tumor characteristics and survival among 

GBCIS patients.  
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Appendix: Table A . Adapted from the 7th edition of the AJC C staging system for gallbladder cancer . [22]

TX No description of tumor extent due to 
incomplete information.

T0 No evidence of primary tumor. Stage 0 Tis N0 M0

Tis
Carcinoma in-situ, confined to 

epithelium of gallbladder Stage IA T1 N0 M0

T1
Invades lamina propria (1a) or muscle 

Stage IIA T3 N0 M0

T3

Perforates serosa (visceral peritoneum) 
and/or directly invades the liver and/or 
one adjacent organ or structure, such as 
stomach, duodenum, pancreas, colon or 

extra-hepatic bile ducts

T1 N1 M0

T4

Invades main portal vein or hepatic 
artery/invades multiple extra-hepatic 

organs or structures.

NX No regional lymph node metastasis

N0 No regional lymph node metastasis

N1 Regional lymph node metastasis

N2 Non-Regional lymph node metastasis

M0 No distant metastasis Stage III T4 Any N M0

M1 Distant Metastasis Stage IV Any T Any N M1

Regional Lymph 
Nodes (N)

T3 N1 M0

Distant Metastases 
(M)

Primary Tumor (T)

Stage Grouping

Stage IB T2 N0 M0

T2

Invades perimuscular connective tissue; 
no extension beyond serosa or into the 

liver

Stage IIB
T2 N1 M0
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!2)304)5,-6&678)BC)@#$%#- A2)304)5,-6&678)BC)47-&=78)5=7=,:

92)304)5,-6&678)BC)G7F# D2)304)5,-6&678)BC)G7F&<0#=?$&F)+-<,":

H2)304)5,-6&678)BC)G#+&<$)<;)D&7+$<:&: *2)304)5,-6&678)BC)I#-&<%)<;)D&7+$<:&:



!""#$%&'()*&+,-#).)/!0*12)34"54$06#&#-)/3061)7,-8&845)9,-8#:);<-)=>09?7)@4:#:)/AB.C0DEAE1

!2)306)7,-8&845)9,-8#:);<-)=>09?7)FG)4+#)+-<," >2)306)7,-8&845)9,-8#:);<-)=>09?7)FG)H&:I<5<+G

92)306)7,-8&845)9,-8#:);<-)=>09?7)FG)=#$%#- J2)306)7,-8&845)9,-8#:);<-))*,-IK#-)L,M<-)7,-+#-G

N2)306)7,-8&845)9,-8#:);<-)=>09?7)FG)O4@#P#IK$&@&IG *2)306)7,-8&845)9,-8#:);<-)=>09?7)FG)64-&I45)7I4I,:


