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SUMMARY The registry of digestive tract tumours established for the department of Cote-d'Or
(France) was used to study the epidemiological characteristics and the natural history of biliary tract
cancers. Age standardised incidence rates for gallbladder cancers were 2 7/100 000 for women and
0 9/100 000 for men. The corresponding rates for extrahepatic bile duct cancers were 0 5/100 000 and
1 7/100 000, and for ampulla of Vater cancer 0-3/100 000 and 0-3/100 000. The three cancers differ in
their descriptive epidemiology and should be considered separately in epidemiological analytical
investigations. The incidence of each of the three diseases increased with age, and cancers of known
histological type were mainly adenocarcinomas. Some gallbladder cancers were undifferentiated or

squamous cell carcinomas. There was no significant variation in incidence for gallbladder cancer and
extrahepatic bile duct cancer over the eight years of the study. The association with gallstones was

frequent in gallbladder cancer: 70 5% compared to 13 0% in other biliary tract cancers (<0 001).
Although the association of gallbladder cancer with gallstones is frequent, few patients with
cholelithiasis experience development of a gallbladder cancer. It is necessary to identify among

patients with gallstones a subgroup at high risk of gallbladder cancer in whom prophylactic surgery

might be justified. Biliary tract cancers are seldom diagnosed early: lymph nodes or visceral
metastases were present in 77% of gallbladder cancers, in 83% of extrahepatic bile duct cancers, and
in 55% of ampulla of Vater cancers at the time of diagnosis. The corresponding resectability rates
were 46 1%, 11 9%, and 38-9%. The five-year overall survival rates were 2 9% for gallbladder
cancer, 0% for extrahepatic bile duct cancer, and 18 3% for ampulla of Vater cancer. The
corresponding five-year survival rates after surgery for cure were 10 3%, 0%, and 35 7%. Biliary
tract cancers still represent a great therapeutic challenge.

Little information on the epidemiology of biliary tract
cancers is available. Prior to the 7th edition of the
International Classification of Diseases these cancers
were considered together with primary liver cancers.
Many cancer registries present biliary tract cancers as
a unit, although the most recent versions of the
International Classification ofDiseases distinguish the
different sites of biliary tract cancers: gallbladder,
extrahepatic bile ducts, and ampulla of Vater. There
have been only three previous reports which
considered separately the three localisations of biliary
tract cancers. I-3 Most of the data regarding the
distribution and the characteristics of these cancers are
based on surgical or necropsy experience. This study
was undertaken to provide detailed data on the
descriptive epidemiology of biliary tract cancers in the
well defined population of the department of Cote-

d'Or, France, and to provide information on the
natural history of these cancers.

Patients and methods

A population-based cancer registry, limited to
digestive tract cancers, covers the resident population
of the Cote-d'Or (477 952 according to the 1982
census). This study included all cases of biliary tract
cancers reported to the registry between 1 January
1976 and 31 December 1983. Information was
collected from pathology laboratories, university
hospitals, local hospitals, surgeons, gastro-
enterologists, general practitioners, social security
offices, and death certificates. Because of the active
cooperation of the medical profession in the
department, it was assumed that nearly all newly
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diagnosed cancers had been registered. The diagnosis
was histologically confirmed in 72 7% of cases. In the
remaining cases it was based on surgical or necropsy
findings (176%) or on the cohesion ofdiagnosis tools:
ultrasonography and/or computed tomography,
and/or endoscopic retrograde cholangiography
(9 7%). The site was coded according to the
International Classification of Diseases for Oncology.
The operation was considered as curative if the
primary tumour had been removed with no evidence
of distant metastases. Operative mortality was defined
as death occurring within 30 days after surgery. The
extent of the disease at the time ofdiagnosis was based
on hospital records and reports from pathology
laboratories. The extent was imprecise for cases in
which metastases had not been observed at diagnosis
and for which no operation had been performed.
The incidence rates, calculated on an annual basis,

were an average of eight years' registration.
Population data used in calculating incidence rates
were based on estimates of the Cote-d'Or population
by age and sex calculated annually by the Institut
National da la Statistique et des Etudes Economiques
(INSEE). Age standardised incidence rates were
calculated using the world standard population. For
the computation of rates in urban and rural areas, the
so-called indirect standardisation method (SIR) was
applied. To describe time trends in cancer incidence,
an exponential curve ofthe form y = a ebt was fitted to
the annual incidence rates by means of a regression
technique. It allows for a direct interpretation of the
average annual percent change. Survival rates were
calculated using the life table method. Corrected

survival rates were the ratio of the observed survival
rates and of the expected survival rates derived from
the French population life tables. Follow-up data were
available in December 1985 for 99 5% of the patients.
Survival curves were compared using the logrank test.

Results

A total of 216 biliary tract cancers were diagnosed
among Cote-d'Or residents in the period 1976-83.
They represented 3-2% of digestive tract cancers in
men and 9-6% in women. The crude annual incidence
rate was 3-7/100 000 for men and 7-7/100 000 for
women. The corresponding age standardised rates
were 2 9 and 3-5.

Incidence rates by sex for the different sites ofbiliary
tract cancers are listed in table 1. In men, extrahepatic
bile duct cancers were the most common localisation
of biliary tract cancers followed by cancers of the
gallbladder. In women, cancers of the gallbladder
prevailed over cancers of the extrahepatic bile ducts.
Cancers of the ampulla of Vater were third in both
sexes. There was a female predominance for
gallbladder cancers and a male predominance for
extrahepatic bile duct cancers.
The mean age ofthe patients at the time ofdiagnosis

was lower in men than in women for all localisations
(table 1). Age specific incidence rates for the three
localisations of biliary tract cancers are given in the
figure. Incidence rates increased progressively with
advancing age. They grew more rapidly in women for
gallbladder and ampulla of Vater cancers, and in men
for extrahepatic bile duct cancers. Biliary tract cancers

Table I Mean age at diagnosis and incidence by sex and location of biliary tract cancers

Nwnber of cases Age at diagnosis Age standardised rates*

Cancer Men Women Men Women Men Women

Galbladder 23 116 70-3± 10-3 74-6+96 09 2-7

Extrahepatic bile duct 39 20 69-8 + 10-8 75-4 + 9-7t 1-7 0-5

Ampulla of Vater 7 1 1 64-6+ 12-3 72-4+ 1-13 0-3 0-3

* Incidence per 100 000
t p<0005

Table 2 Relative incidence of biliary tract cancers in urban and rural areas by localisation*

Gallbladder Extrahepatic bile ducts Ampulla of Vater

Men Women Men Women Men Women

Urban 104 83 87 68 100 108

Rural 95 125 117 146 99 88

* Standardised incidence ratio
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Age specific incidence rate by subsite and sex for biliary tract cancers

were rare before age 55 in both sexes (6-0% of the
cases). In men, the incidence rates were similar in

urban and rural areas for the three localisations of
biliary tract cancers (table 2). In women, there was a

slight rural predominance for gallbladder and
extrahepatic bile duct cancers (NS).
The mean annual variation for gallbladder cancer

was + 11 -8% 20-4% in men and - 3-8%+ 7-7% in
women (NS). The corresponding variations for
extrahepatic bile duct cancers were - 1-4% + 20% and
+4-2%±21-7% (NS).
A histological diagnosis was obtained in 112

gallbladder cancers (80-6%), in 31 extrahepatic bile
duct cancers (52-5%), and in 14 ampulla of Vater
cancers (77-8%). Among gallbladder cancers, 94
(83-9%) were adenocarcinomas, 14 (10-4%)
undifferentiated carcinomas, 3 (2-7%) squamous cell
carcinomas, and 1 (0-9%) a sarcoma. All extrahepatic
bile duct cancers were adenocarcinomas. Ampulla of
Vater cancers included 13 (92-9%) adenocarcinomas
and 1 carcinoid tumour.

Gallstones were recorded in 8 (13-6%) extrahepatic
bile duct cancers, in 2 (11-1%) ampulla of Vater
cancers, and in 98 (70-5%) gallbladder cancers.
Gallstones were more frequent in gallbladder cancers
than in other biliary tract cancers (p < 0-00 1). No case
arose in congenital cysts, sclerosing cholangitis or

ulcerative colitis.
Treatment of biliary tract cancers varied according

to the site of the cancer (table 3). Resection, either
curative or palliative, was possible in 46 1% of
gallbladder cancers, in 11 9% of extrahepatic bile duct
cancers, and in 38-9% of ampulla of Vater cancers.
The operative mortality was 12-5% after curative
resection (10-9% for gallbladder cancers, 25 0% for
extrahepatic bile duct cancers, 14.3% for ampulla of

Table 3 Treatment of biliary tract cancers by site

E.rtrahepatic Ampulla
Gallbladder bile ducts o( Vater

Curative resection 29 20 9% 4 6-8% 7 38 9%
Palliative resection 35 25-2% 3 5 1% -

Bypass operation 16 11 5% 30 50 8% 8 444%
Exploratory laparotomy 36 25 9% 17 28 8% -
Non-surgical treatment 23 16 5% 5 8 5% 3 16 7%

Vater cancers). It was 34-2% after palliative resection,
31-5% after bypass operation, and 66-0% after
exploratory laparotomy. Among non-surgically
treated patients, 77-4% died during the month
following diagnosis.
The stage ofdiagnosis of biliary tract cancers by site

is given in table 4. Cancers limited to the organ were

rare. Lymph nodes or visceral metastases were present
at the time of diagnosis in 77% of gallbladder cancers,

in 83% of extrahepatic bile duct cancers, and in 55%
of ampulla of Vater cancers.
The overall observed survival rates were 14 4% at

one year and 2 9% at five years. The corresponding
corrected survival rates were 19 0% and 4-9%. The

Table 4 Stage diagnosis of biliary tract cancers by site

Extrahepatic Ampulla
Gallbladder bile ducts of Vater

Limited to the organ 22 15 8% 4 6 8% 6 33 3%

Locoregional
extension or

positive nodes

Distant metastases

Not precise

33 23 7% 31 52 5% 8 444%

74 532% 18 305% 2 111%

10 72% 6 102% 2 11 1%
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survival curve for ampulla of Vater cancers was
significantly better than the curves for the other
localisations of biliary tract cancers (p<0 001). The
five-year observed survival rates were 2-9% for
gallbladder cancers, 0% for extrahepatic bile duct
cancers, and 18 3% for ampulla of Vater cancers. The
corresponding five-year survival rates after surgery for
cure were 10-3%, 0%, and 35-7%.

Discussion

Through this use of the cancer registry data, the
frequency of biliary tract cancers could be assessed
with respect to other digestive tract cancers. They
represented 5-9% of the 3668 registered cases. Among
biliary tract cancers, 64-4% originated in the
gallbladder, 27-3% in the extrahepatic bile ducts, and
8-3% in the ampulla of Vater.
One of the important uses of cancer registries is to

permit international comparisons. The Cote-d'Or is in
the intermediate range for gallbladder cancer with
rates similar to those reported among West European
cancer registries. Incidence rates were three to
sevenfold lower in the Cote-d'Or than in the high risk
populations such as Indian or Spanish Americans and
East Europeans. High rates of extrahepatic bile duct
cancer were observed in Japan.' The incidence of
extrahepatic bile duct cancer was also found to be
relatively high in the Cote-d'Or, particularly among
men. There is little difference in incidence among
ampulla of Vater cancers.

In the Cote-d'Or, 83-5% of patients with
gallbladder cancers were women, while 66 1 % of
extrahepatic bile duct cancers were in men.
Gallbladder cancer was the most common biliary tract
cancer everywhere and was more frequent in women
than in men.1 3 Cancer of the extrahepatic bile ducts
came next and showed a male predominance. Cancer
of the ampulla of Vater was the least common and
occurred equally in both sexes.
Age was the strongest risk indicator for all biliary

tract cancers. They became relatively frequent after
age 50, and incidence rates increased with advancing
age, although most rapidly with gallbladder cancer
and least rapidly with ampulla of Vater cancer.'

There is a high frequency of gallstones in cases of
gallbladder cancer. This finding is in accord with
published data.2 4 As well as gallbladder cancer,
cholelithiasis shows a high female/male ratio, an
increasing incidence with age, and identical variations
among countries and ethnic groups.5 6 These
similarities suggest that one of these disorders may
cause the other, or that they may have a common
cause. Nevertheless few persons with stones develop
gallbladder cancer.7-'0 They are mainly elderly women
with a short history of symptoms. A recent study has

underlined the fact that the risk of gallbladder cancer
in untreated subjects with gallstones is heterogeneous,
depending on race, sex and duration of the presence of
gallstones.6 It has been estimated in Sweden that the
20-year cumulative risk of gallbladder cancer varied
from 0-26% in men to 0 50% in women, and that the
number of cholecystectomies needed to prevent one
gallbladder cancer was 384 in men and 200 in women.6
The risk of prophylactic cholecystectomy would be
likely to outweigh any benefits from cancer
prevention. Among patients with cholelithiasis it is
necessary to identify high risk patients in whom
prophylactic cholecystectomy might be justified. Data
from a case control study suggested an association of
gallbladder cancer with large gallstones."1 The odds
ratio was 10:1 for stones of 3 cm or larger. If this result
is confirmed, prophylactic cholecystectomy might be
indicated in these patients. There is no known
predisposing or aetiological factor for cancer of the
ampulla of Vater.
A recognised relation exists between extrahepatic bile
duct cancers, ulcerative colitis, congenital cysts of the
biliary tract, and sclerosing cholangitis. These diseases
are rare, and in our study no case has arisen during the
course of eight years among such patients.

It appears that the three localisations of biliary tract
cancers differ in their geographic distribution, their
sex ratio, and the frequency of gallstones. The
epidemiological differences among the three forms of
biliary tract cancers suggest that the aetiologies of
these tumours are different. They must be described
separately and should be assessed independently when
possible disease aetiologies are being investigated.

Biliary tract cancers are rarely curable when
discovered. Their prognosis is extremely poor.
Extrahepatic bile duct cancers were the most difficult
to treat. Resection was not often possible, and there
was no survival ofmore than 3-5 years. In nearly 80%
of the patients the only possible operation was a
bypass or exploratory laparotomy. The experience
with chemotherapeutic agents in the treatment of
biliary tract cancers is small and the results
discouraging.'2 Potential benefits of postoperative
external radiotherapy after decompression have been
suggested.'3 Clinical experience has been reported at
operation or by percutaneous techniques'4 and with
intraoperative radiotherapy.'5 Whether or not these
techniques will have an impact on survival remains to
be seen. Clearly, new approaches to the management
of biliary tract cancers need to be found.

We are grateful to Cote-d'Or practitioners for
reporting their cases to the cancer registry, particularly
the pathologists Drs R Michiels, P Dusserre, and H
Bastien.
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Correction

In the paper by Michael L Burr (1987, 41, 185-9) the
first of the two references 32 in the text should relate to
the following:
Weinberg EG, van Niekerk CH, Shore SC, Heese H
de V, van Schalkwyk DJ. Prevalence of asthma.
Lancet 1977; ii: 500.

348


