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Abstract

AIM: To provide trends in incidence, management and
survival of cancer of the ampulla of Vater in a well-
defined French population.

METHODS: Data were obtained from the population-
based digestive cancer registry of Burgundy over a
34-year period. Age-standardized incidence rates were
computed using the world standard population. Aver-
age annual variations in incidence rates were estimated
using a poisson regression. A univariate and multivari-
ate relative survival analysis was performed.

RESULTS: Age-standardized incidence rates were
0.46 and 0.30 per 100000 inhabitants for men and
women, respectively. Incidence rate increased from
0.26 (1976-1984) to 0.58 (2003-2009) for men and
remained stable for women. Resection for cure was
performed in 48.3% of cases. This proportion was sta-
ble over the study period. Among cases with curative
resection, pancreatico-duodenectomy was performed in
94.0% of cases and ampullectomy in 6.0% of cases. A
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total of 50.8% of cancers of the ampulla of Vater were
diagnosed at an advanced stage. Their proportion re-
mained stable throughout the study period. The overall
1- and 5-year relative survival rates were 60.2% and
27.7%, respectively. Relative survival did not vary over
time. Treatment and stage at diagnosis were the most
important determinants of survival. The 5-year relative
survival rate was 41.5% after resection for cure, 9.5%
after palliative surgery and 6.7% after symptomatic
treatment. In multivariate analysis, only stage at diag-
nosis significantly influenced the risk of death.

CONCLUSION: Cancer of the ampulla of Vater is still
uncommon, but its incidence increased for men in Bur-
gundy. Diagnosis is often made at an advanced stage,
dramatically worsening the prognosis.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Cancer of the ampulla of Vater is still uncom-
mon, but its incidence increased for men in Burgundy.
Cancers were diagnosed at an advanced stage (distant
metastasis and/or unresectable) in 50.8% of the cases.
Resection for cure was performed in half of patients.
The absence of improvement in stage at diagnosis and
overall survival over time is disappointing. The overall
5-year relative survival rate was 27.7%, and did not
vary over time. The 5-year relative survival rate was
41.5% after resection for cure, 9.5% after palliative
surgery and 6.7% after symptomatic treatment. In mul-
tivariate analysis, only stage at diagnosis significantly
influenced the risk of death.
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INTRODUCTION

The epidemiological characteristics of cancer of the
ampulla of Vater are not well known. This may be due
to the fact that it is rare and that most epidemiological
studies have considered cancers of the ampulla of Vater,

extra-hepatic bile duct cancers and sometimes gallbladder
cancers as a single entity“’z]. However, interest in this dis-
ease is rising due to the introduction of new surgical and
endoscopic procedures[‘w]. Most of the available data is
provided by specialised centres and thus cannot be used
as a reference because of unavoidable selection bias. Pop-
ulation-based studies using data from registries, which
record all cases in a well-defined population, are the best
way to assess the epidemiological characteristics, manage-
ment and real prognosis. Such studies are rare, however,
because they require accurate and detailed data, which are
seldom collected systematically by cancer registries. The
objective of this study was to desctibe time trends in the
incidence, treatment, stage at diagnosis, and prognosis of
cancer of the ampulla of Vater in a well-defined French
population over a 34-year period.

MATERIALS AND METHODS

Patients
A population-based cancer registry records all digestive

tract cancers in two administrative areas in Burgundy
(France): Cote I’Or and Sadne-et-Loire (1078864 inhab-
itants according to the 2009 census). Information was
collected from public and private pathology laboratories,
university hospitals and general hospitals, private hos-
pital surgeons, gastroenterologists, medical oncologists,
radiotherapists, the administrative hospital data base, the
Regional Health service data base and death certificates.
Since the latter are somewhat unreliable, no case was
recorded through death certificates alone, but these are
used to identify missing cases. The quality and complete-
ness of the registry is certified every 4 years through an
audit carried out by the National Institute for Health and
Medical Research (INSERM) and the National Public
Health Institute (InVS). Given the multiple sources of
information we assumed that nearly all newly diagnosed
cases were recorded. A total of 256 patients with cancer
of the ampulla of Vater were recorded in the registry be-
tween 1976 and 2009.

Studied variables

For each case of cancer of the ampulla of Vater, sex,
age, year at diagnosis, histological typem, treatment and
stage at diagnosis were recorded. Surgical procedures
were divided into different modalities: resection for cure
RO (macroscopic resection of all malignant tissue and no
microscopic evidence of surgical margin spread), pallia-
tive surgery (including palliative resection, by-pass, local
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laser application, and exploratory laparotomy), and symp-
tomatic treatment when there was no carcinologic intent.
Treatment modalities were known for all cases. Operative
mortality was defined as death within 30 d of surgery.
Using all available information, in particular pathologi-
cal records, the stage at diagnosis was coded according
to the 2009 version of the AJCC classification”. Four
stages were identified. Stage I : limited to the ampulla of
Vater or invading the duodenal wall (T1/2NoMo). Stage II:
spread to the pancreas with negative nodes (T3NoMo) or
regional lymph node metastasis without distant metasta-
sis (T1/2/sN1Mo). Stage IlI: tumour invading peripancreatic
soft tissues or other adjacent organs (colon, stomach,
abdominal wall or portal vein and hepatic artery) without
distant metastasis (TsanyNMo). Stage IV: tumour with
distant metastasis (anyTanyNM:i). Non-resected cancers
without distant metastasis were also classified as TNM
stage IV and both were defined as advanced stage.

The thirty four years of the study were divided into
four periods: three 9-year periods and one 7-year period
(1976-1984, 1985-1993, 1994-2002, and 2003-2009). Data
on vital status wetre provided by death certificates, the
National Repertory of National Person Identification,
registrars of the place of birth or from practitioners. Life
status was known for 239 cases (93.4%) at 31" December
2011.

Statistical analysis
The populations used in calculating incidence rates were
based on annual estimates of the covered population.
Incidence rates were age-standardised according to the
world standard population and are given per 100000
inhabitants. Average annual variations in incidence rates
were estimated using a Poisson regression, adjusted for
age for each gender. Associations between categorical
data were analysed using the ;(2 test for homogeneity.
Relative survival rates, defined as the ratio of the ob-
served survival rate in the cancer patients under study, to
the expected survival rate in a population with similar sex
and age distribution derived from local mortality tables,
were calculated. They reflect the excess mortality in the
cancer patient group relative to background mortality. A
multivatiate survival analysis was performed using a rela-
tive survival model with proportional hazards applied to
the net survival by intervals'"”, The significance of the
covariates was tested using the likelihood ratio test. Time
trends were computed using STATA, release 11 (STATA
corp., College Station, Texas).

RESULTS

Incidence

A total of 256 cancers of the ampulla of Vater were re-
corded. They accounted for 0.6% of the digestive cancers
recorded in men and 0.8% of those recorded in women.
The crude annual incidence rate was 0.83 per 100000
inhabitants in men and 0.75 per 100000 inhabitants in
women. The corresponding age-standardised rates were
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Figure 1 Age-specific incidence of cancer of the ampulla of Vater.

Table 1 Trends in treatment and stage at diagnosis of cancer

of the ampulla of Vater

1976-1984 1985-1993 1994-2002 2003-2009

(nm=25) @m=67) (n=282) (n=81)
Treatment
Resection for 40.0% 51.5% 48.8% 49.4%
cure
Palliative 44.0% 27.9% 29.3% 35.8%
surgery
Symptomatic 16.0% 20.6% 22.0% 14.8%
treatment
Stage at diagnosis'
Stage I 16.0% 23.5% 24.4% 25.9%
Stage 1I 16.0% 23.5% 24.4% 14.8%
Stage Il 8.0% 3.0% 3.7% 7.4%
Stage IV 60.0% 48.5% 47.5% 51.9%

'Stage unknown: 1 case in 1985-1993.

respectively 0.46 and 0.30 per 100000 inhabitants. The
sex ratio calculated on the age-standardised incidence rate
was 1.5.

All cases but one was diagnosed after age 40 yeats.
Age-specific incidence rates were slightly higher in men
than in women (Figure 1). The mean age at diagnosis was
69.5 years (SD: 12.5 years) for men and 74.0 years (SD:
11.5 years) for women (P = 0.0034).

Age at diagnosis did not significantly change over the
four periods of the study. However, we noted an increas-
ing trend over time in the proportion of patients of 75
years and over: 40% between 1976 and 1984, and 58%
between 2003 and 2009. The proportion of histologi-
cally verified cases was 82.8%. There was no significant
change over the study periods. Among the 212 histologi-
cally proven cases there were 205 adenocarcinomas and
7 neuroendoctine tumours. The diagnosis was based on
morphologic examinations in 44 cases.

The incidence of cancer of the ampulla of Vater
showed a substantial increase in men over the study pe-
riod. Age standardised incidence rates were respectively

0.26, 0.39, 0.52 and 0.58 per 100000 inhabitants for the
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four study periods in men. In women, the incidence rates
were respectively 0.23, 0.40, 0.30 and 0.25 per 100000.
The mean annual percentage of variation was 4.6% for
men (95%CI: 2.4-6.7, P < 0.001). There was no signifi-

cant vatriation in women.

Treatment-stage at diagnosis

There has been no major variation in the surgical treat-
ment of cancers of the ampulla of Vater. The proportion
of resection for cure did not vary significantly over time
(Table 1). Between 1976 and 1984, RO resection was pet-
formed in 40.0% of cases. This increased to 51.5% dur-
ing the period 1985-1993, after which it remained stable.
Perioperative mortality was 8.6% over the study petiod.

Among the 131 patients not treated with RO resec-
tion, 4.6% had a palliative resection, 55.7% a by-pass, 2.3%
an exploratory laparotomy, 0.8% local treatment with
laser and 36.6% had best supportive care only. Among
cases with curative resection, pancreaticoduodenectomy
was performed in 94.0% of cases and ampullectomy in
6.0% of cases. Eleven cases had adjuvant treatment (ra-
diotherapy, chemotherapy, or both).

Cancer of the ampulla of Vater was often diagnosed
at an advanced stage: overall, 50.8% of cases were TNM
stage IV or not-resected. There was no significant varia-
tion in stage at diagnosis over the different study petiods

(Table 1).

Prognosis

Opverall, 1-, 3- and 5-year relative survival rates were re-
spectively 60.5%, 34.3%, and 27.7%. Relative survival ac-
cording to the different studied variables is shown in Ta-
ble 2. There was no significant improvement in survival
over time. Survival was higher in patients under 60 years
old than in older patients (P = 0.0012). Survival was not
related to gender. Treatment and stage at diagnosis were
the most important determinants of survival. The 5-year
relative survival rate was 41.5% after resection for cure,
9.5% after palliative surgery and 6.7% after symptomatic
treatment. Prognosis worsened with advancement of
cancer stage at diagnosis. The 5-year relative survival rate

August 7,2014 | Volume 20 | Issue 29 |



Table 2 Relative survival rate for cancer of ampulla of

Vater by sex, age, period at diagnosis, stage at diagnosis and
treatment in Burgundy (France) between 1976 and 2009

n Relative survival P value
1yr 3yr S5yr

Sex 0.6356
Men 130  619% 35.0% 30.2%
Women 122 587% 335% 23.8%

Age at diagnosis 0.0012
<60 yr 46 76.5% 502%  45.5%
60-74 yr 89  628% 33.9% 24.0%
> 74 yr 117 513% 267% 19.6%

Treatment <0.0001
Resection for cure 124 778% 48.6% 41.5%
Palliative surgery 81 552% 17.8% 9.5%
Symptomatic treatment 47 265% 17.1% 6.7%

Stage at diagnosis <0.0001
Stage I 60 80.1% 62.0%  60.3%
Stage 1I 52 723% 402%  29.4%

Stage IIl 13 Not calculated

Stage IV 126 441% 17.5% 8.0%

Period at diagnosis 0.4526
1976-1984 25  545% 224%  14.0%
1985-1993 65 564% 31.0% 21.6%
1994-2002 82 67.7% 381% 31.6%
2003-2009 80 59.0% 36.0% 30.3%

varied from 60.3% for stage 1 to 8.0% for advanced can-
cers (Table 2).

Node invasion status was an important prognostic
factor (Figure 2). The 5-year relative survival rate was
54.3% in node-negative patients (85 cases) and 19.2% in
node-positive patients (28 cases; P = 0.020).

A multivariate survival model based on gender, age,
stage and period of diagnosis was designed. As treatment
and stage at diagnosis were closely correlated, they were
not included together in the multivariate analysis. The
result of the model is presented in Table 3. For stage
at diagnosis, the relative risk of death compared with
stage | was 2.1 for stage II (P = 0.012) and 4.7 for stage
IV (P < 0.001). After adjustment for sex, stage, and pe-
riod at diagnosis, age at diagnosis was no longer a prog-
nostic factor.

DISCUSSION

This study describes the incidence and the management
of cancer of the ampulla of Vater at the population level.
Its strength lies in the fact that it examined all cases of
the disease recorded in a long-standing cancer registry
with a complete follow up in an area with a population
of over one million people. All of the data were collected
in a consistent fashion regardless of the time period or
place of diagnosis. This study provides an unbiased pic-
ture of cancer of the ampulla of Vater in a well-defined
French population over a 34-year period.

We confirm that cancer of the ampulla of Vater is
still rare, accounting for less than 1% of all digestive
cancers in France. Little is known about the incidence
of cancer of the ampulla of Vater across the world. The
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Figure 2 Cancer of ampulla of Vater survival rate according to node status.

four-digit Classification of the International Classification
of Disease for Oncology has to be used to analyse this
cancer site. Most of the time, results are reported on bili-
ary tract cancer using only three-digit classification!™"""?,
Population-based data on cancer of the ampulla of
Vater are available from the United States!”, England“”,
Shanghai (China)""” and New Zealand"”. Moreover, some
articles used the standard American or European popula-
tion, which are not an international standard and prevent
direct compatison between the incidence rates in differ-
ent areas of the world™'"', Age-standardized incidence
rates varied between 0.3 and 0.6 per 100000 inhabitants
in men, and 0.2 and 0.4 per 100000 inhabitants in wom-
en"""™"% The reasons for these trends are unknown.

The descriptive epidemiology of cancer of the am-
pulla of Vater is relatively uniform when the few available
data from affluent areas are comparedm’wm. All studies
are characterized by a slight male predominance and an
incidence that increases with age, mostly after 40 years
old. The mean age at diagnosis is similar to other epithe-
lial digestive cancers, about 70 years in men and 75 years
in women. Cancer of the ampulla of Vater mostly con-
sists of adenocarcinoma. Neuroendocrine tumours are
extremely rare!'”. They originate from neuroendocrine
cells located in the gastrointestinal mucosa or submucosa.

Diverging trends in incidence have been reported.
In the United States, over the period 1973-2005 there
was an increase in incidence in both men and women of
0.9% per year"”. A similar trend was reported in New
Zealand™. In England“”, incidence rates remained stable
in both men and women while in France they doubled
in men over the 1976-2009 period and remained stable
in women. In view of these diverging trends, changes in
diagnostic procedures are unlikely explanations. Few data
are available about the role of environmental factors.
Smoking is an identified risk factor™. However the sex
ratio of around 1.5 is not characteristic of cancers related
to smoking, Obesity was also reported as a risk factor!"”
and could explain at least part of the increasing trend
reported in some areas. It was also suspected that chole-
cystectomy increased the risk of cancer of the ampulla
of Vater™.
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Table 3 Multivariate relative survival analysis for cancer of

the ampulla of Vater

HR 95%CI P value

Sex

Men 1.0

Women 0.9 0.7-1.3 0.66
Age at diagnosis

<60 yr 1.0

60-74 yr 13 0.8-2.1 0.54

> 74 yr 12 0.7-2.0 0.60
Period at diagnosis

1976-1984 1.0

1985-1993 1.0 0.6-1.7 0.98

1994-2002 0.8 0.5-15 0.54

2003-2009 0.8 0.5-1.4 0.48
Stage at diagnosis

Stage I 1.0

Stage I 21 1.2-37 0.012

Stage III 32 1.5-6.9 0.003

Stage IV 4.7 27-8.1 <0.001

One of the merits of this study was to desctibe the
management of cancer of the ampulla of Vater at a pop-
ulation level. The only comparable study was performed
in the US within the SEER program'"”. Either surgical or
endoscopic resection is currently the only potentially cu-
rative treatment. More than half of patients do not even
have a resection of their cancer. This was performed in
48.3% of the cases in our series compared with 40% in
the US study. This is much lower than in hospital-based
series”"*. This discrepancy is not surprising. Hospital
data are provided by specialized units and as such cannot
be used as a reference because of unavailable selection
bias, in particular in surgical series. The lower age at di-
agnosis reported in hospital series indicates that eldetly
patients ate less frequently managed in specialized units.

Nowadays, pancreatoduodenectomy is the standard
surgical strategy for curative treatment of cancer of the
ampulla of Vater and is still associated with a high opera-
tive mortality rate”. This was 8.6% in our study and 8%
in a US study conducted within the SEER program!"”.
The present study and the SEER program study provid-
ed a non-biased estimation of operative mortality after
resection of cancer of the ampulla of Vater. It is higher
than the operative mortality rate reported by specialised
P12 Wwith selected accrual. Operative mortality
after surgery for cure for pancreatic cancer was similar
(11%) over the study period in the same region”. For
this reason, local resection by endoscopic ampullectomy
has been proposed as an alternative for the treatment
of eatly cancer of the ampulla of Vater in patticular in
elderly patients”. In two series of resected cancer of the
ampulla of Vater, it was shown that a limited resection
was safe - in the absence of lymph node metastasis - if
the cancer was less than 2 cm in size, and if the tumour
was well differentiated without invasion of the duode-
num ot the biliary or pancreatic duct as determined by
endoscopic ultrasonography”. These findings suggest
that endoscopic ampullectomy can be an alternative to

centers
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pancreatoduodenectomy in strictly selected patients. In
our series, endoscopic ampullectomy was performed in
6% of resected cases.

It is disappointing that there have been no major im-
provements over time in the proportion of cases resected
for cure. This suggests that improvements in imaging
have not contributed to an earlier diagnosis. The lateness
of symptoms can explain why only minor improvements
in the management of cancer of the ampulla of Vater
can be expected from the development of diagnosis
strategies. A long time can pass before complete obstruc-
tion of the biliary tract or anaemia occurs. This explains
the major dilatation of the intra and extra hepatic biliary
tract seen at diagnosis.

The 5-year relative survival rate was low with only one
quarter of patients still alive. However, this is higher than
for pancreatic or extra-hepatic biliary tract cancers. In
Burgundy, the 5-year relative survival rates for these two
cancers were 4% and 8%, respectively.

For cancer of the ampulla of Vater, there were im-
portant discrepancies in survival rates in different areas.
The overall 5-year relative survival rates were 47% in the
United States'”, 28% in Burgundy, 21% in EnglandlllJ
and 20% in Eindhoven"”. Stage at diagnosis is probably
the main explanation for the differences. The proportion
of stage I was 37% in the US compared with 24% in
Burgundy.

Age and stage at diagnosis, as well as treatment mo-
dalities were significant prognostic factors in the univari-
ate analysis. Because stage at diagnosis and treatment
correlated with each other, only stage at diagnosis was
included in the multivariate analysis. In the multivariate
analysis, age was no longer a significant prognostic fac-
tor, suggesting that stage at diagnosis explained the poor
survival rate in the oldest age group. Stage at diagnosis
remained the only significant prognostic factor. The
period of diagnosis did not influence survival. It is not
surprising that in the absence of any improvement in the
proportion of cases resected for cure, or in the propor-
tion of eatly stage cancers at diagnosis, survival rates re-
mained unchanged.

In the current study, we confirmed that lymph node
status is a main prognostic factor: survival rates decreased
significantly in cases of lymph node invasion. In the US
study'? similar results were reported. The signifiance
of stage Il of the TNM classification can be discussed.
In our study, only 5.1% patients had stage Il disease.
Resectable locally-advanced cancers are rare and as they
have a poor prognosis, they are similar to metastatic or
untesectable cancers.

In our study, only eleven patients had adjuvant treat-
ment after RO resection (8.9%). This is not surprising
since radiochemotherapy with 5-Fluorouracil was not
shown to improve 5-year relative survival compared with
patients who did not receive adjuvant treatment™), A
randomized study on the effect of radiochemotherapy
was also negativepoj. In another trial®" that compared che-
motherapy (Fluorouracil plus folinic acid or gemcitabine)
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with observation alone, adjuvant chemotherapy did not
significantly improve survival. However, the benefits of
chemotherapy were suggested in a multivariate analysis
with a hazard ratio of 0.73 (P = 0.048). More data are
necessary in order to recommend chemotherapy or not
as a standard adjuvant treatment.

The current study is one of the rare population-based
studies about cancer of the ampulla of Vater. The main
advantage is that it provides a real picture of trends in
the incidence and management of the disease in a well-
defined French population. Cancer of the ampulla of
Vater is still uncommon, but the incidence rate is increas-
ing in men. This trend is not well explained. Only minor
improvements have been made in the management of
cancer of the ampulla of Vater over the last thirty-four
years, which explains why survival rates have remained
stable. Stage at diagnosis is the main prognostic factor,
and about half of the cases are diagnosed at an advanced
stage. Because of the rarity of cancer of the ampulla of
Vater, it seems difficult to identify a high-risk population
to facilitate eatlier diagnosis. In the short term more ef-
fective systematic treatments are needed. Recent collaboz-
ative studies have shown that phase Il trials are feasible.
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Background

Epidemiological characteristics of cancer of the ampulla of Vater (CAV) are not
well known, because it is a rare cancer, and also because most epidemiological
studies have considered CAV, of the extra hepatic bile duct and sometimes of
the gallbladder as a single entity.

Research frontiers

Most of the available data is provided by specialised centres and thus cannot
be used as a reference because of unavoidable selection bias. Population-
based studies using data from registries, which record all cases in a well-de-
fined population, are the best way to assess the epidemiological characteristics,
management and real prognosis.

Innovations and breakthroughs

This study is based on over 256 cases of this rare cancer, identified by a popu-
lation based study, which is as far as people are aware the largest population-
based study of CAV dealing not only with incidence but also with management.

Applications

The authors demonstrate that, over a 34-year period (1976-2009), CAV is still
uncommon, but its incidence increased for men. Diagnosis is often made at an
advanced stage, dramatically worsening the prognosis. Survival did not improve
between 1976 and 2009. The authors confirmed that lymph node status is a
main prognostic factor. Stage at diagnosis was the only independent prognostic
factor in a multivariate analysis.

Terminology

Carcinoma of the ampulla of Vater is a rare malignant tumor arising within 2 cm
of the distal end of the common bile duct, where it passes through the wall of
the duodenum and ampullary papilla.

Peer review

The study Rostain et al aims at providing trends in incidence, management
and survival of cancer of the ampulla of Vater (CAV) in a well-defined French
population. The study is original given the fact that CAV is a rare cancer. The
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statistical methodology is appropriate.
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