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Ampullary Cancer: An Overview
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OVERVIEW

Ampullary cancers are rare, accounting for only 0.2% of gastrointestinal cancers and
approximately 7% of all periampullary cancers.! They arise from the ampullary complex, distal to
the confluence of the common bile and pancreatic duct (Fig. 1). In contrast to other periampullary
malignancies, true ampullary cancers present earlier in their disease course with symptoms that
result from biliary obstruction. It is often difficult to distinguish primary ampullary cancers from
other periampullary cancers preoperatively. In early stages, ampullary cancers are surgically
treated, similar to pancreatic cancers, and typically with a pancreatico-duodenoectomy (or
Whipple procedure). Because of their earlier presentation, resection rates for all patients are much
higher than other periampullary carcinomas. Moreover, their prognosis tends to be better than
those with other periampullary- and pancreatic-originating cancers. In patients with true ampullary
cancer, there is very limited data to guide physicians on the choice of therapy, largely because of
the rarity of the disease and the paucity of related research. Herein, we provide an overview of the
biology, histology, current therapeutic strategies, and potential future therapies for carcinomas
arising from the ampulla of Vater.

BIOLOGY AND HISTOLOGY

Most ampullary carcinomas are adenocarcinomas, but the histology varies with tumors

comprising sub-types including papillary, adenosquamous, mucinous, and adenocarcinomas.

Recent studies helped identify two main distinct histologic sub-types of adenocarcinoma
based on their epithelium of origin: intestinal and pancreatobiliary.? Intestinal histology
originates from the intestinal epithelium overlying the ampulla, however pancreaticobiliary

histology originates from the epithelium of the distal common bile duct and distal pancreatic

duct.

Evidence suggests that histologic sub-types also differ in biologic behavior, bearing
implications on prognosis and outcome. Differing outcomes are presumably related to the

originating epithelia. Notably, ampullary adenocarcinomas with pancreaticobiliary histology
have a much worse outcome than those with intestinal histology (median overall survival of

16 vs. 115.5 months; p < 0.001 respectively).3 When controlled for other risk factors, in
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resectable periampullary cancers, biologic behavior appears to be the most important
prognostic indicator for patient outcome.*

KEY POINTS

. Ampullary cancers represent a small subset of periampullary cancers
and represent only 0.2% of all gastrointestinal malignancies.

. Ampullary adenocarcinomas with pancreaticobiliary histology have a
much worse outcome than those with intestinal histology.

. The management of locoregional disease is primarily a surgical
intervention by a pancreaticoduodenectomy (or Whipple’s procedure)
followed by the administration of adjuvant chemotherapy (preferably
gemcitabine).

. The management of unresectable and metastatic disease is primarily
through the administration of systemic therapy with an anti-metabolite
(fluoropyrimidine and/or gemcitabine) combined with a platinum
compound, (usually cisplatin or oxaliplatin).

EARLY STAGE DISEASE: IS ADJUVANT THERAPY INDICATED?

Curative surgery is possible in approximately 50% of ampullary cancer compared to that of
less than 10% in pancreatic adenocarcinoma.® Despite the high rate of potentially curative
resection, the majority of patients with ampullary carcinomas will eventually succumb to
recurrent disease.® Given the rarity of this disease, there is absence of randomized clinical
trials focused on ampullary carcinomas and treatment recommendations are mainly derived
from results of adjuvant clinical trials conducted in pancreaticobiliary cancers where
ampullary cancers may represent a sub-group of patients. Given many of the similarities
between ampullary and pancreas cancers, patients who have undergone resection are often
offered adjuvant chemotherapy with or without the addition of radiotherapy.’

The Role Of Chemoradiation

Although there is no clear guidance in regards to adjuvant therapy, patients with resected
ampullary carcinomas and stage 1B or higher often receive concurrent chemotherapy with
radiation. These findings are based on the results of several randomized controlled trials,
which investigated the use of adjuvant concurrent chemoradiation in resected pancreas or
biliary cancers. The group at Mayo Clinic published its experience in 2006 suggesting a
potential benefit from concurrent adjuvant chemoradiotherapy. In this retrospective study, 29
patients with ampullary cancer who received adjuvant concurrent chemoradiotherapy
showed a trend toward the improvement of their overall survival in comparison to the
surgery alone group. In the multivariate analysis, lymph node involvement was the only
major predictor of outcome, suggesting a potential benefit to adjuvant chemoradiation in
those high-risk patients.8 In a larger study that included 113 patients with ampullary cancers
who had undergone pancreatico-duodenectomy, adjuvant chemoradiotherapy did not
improve the long-term survival or the incidence of loco-regional recurrence.® The role of

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2016 July 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ahn and Bekaii-Saab Page 3

adjuvant radiotherapy with 5-fluorouracil (5FU) in resected pancreatic and periampullary
cancers was previously examined in a prospective randomized phase Il trial. The EORTC
trial (40891) examined the role of adjuvant chemoradiation and found no considerable
benefit from the concurrent administration of chemoradiation.19 Another study investigated
the role of adjuvant intra-arterial chemotherapy in conjunction with radiotherapy, but did not
demonstrate a survival benefit.11

Unfortunately, most of the studies examining the role of adjuvant chemoradiation were
either retrospective or had a limited sample size with a potential for selection bias or
confounding variables that potentially may confound the observed results. Overall, most
studies did not suggest the presence of a survival benefit from adjuvant chemoradiation,
except perhaps for a subset of patients with adverse risk factors (T stage, lymph node
involvement, histologic grade) that may potentially benefit from chemoradiation.8:12.13

The Role of Chemotherapy

The role of adjuvant chemotherapy in pancreatic cancer has been investigated in several
randomized trials suggesting a consistent benefit for gemcitabine of 5FU.1415 One of the
first randomized controlled trials investigating the use of adjuvant chemotherapy in
periampullary cancers was an international trial from Japan evaluating the role of 5-FU and
mitomycin C following resection versus surgery alone. In the ampullary cancer subgroup (n
= 56), no significant survival benefit was observed with the addition of chemotherapy.16
ESPAC-3, the largest phase Il randomized study to evaluate the role of adjuvant
chemotherapy in periampullary carcinomas, included 428 patients that were randomly
assigned to one of three arms: observation, 5-FU/leucovorin, or gemcitabine. The use of
adjuvant chemotherapy demonstrated a trend toward improving overall survival favoring the
chemotherapy group versus observation (median overall [mOS] of 43 vs. 35 months, p
=0.25). There was no difference between the two chemotherapy arms. In patients with
ampullary cancer only (n = 297), patients who received gemcitabine had a significant
improvement in their median overall survival versus the observation group (mOS =70.8
months in the gemcitabine arm vs. 40.6 months in the observation arm; mOS = 57.8 in the 5-
FU arm). Post-hoc analysis did not demonstrate a difference in outcome based on histology
with the effectiveness of chemotherapy seen in ampullary cancer in both the adenocarcinoma
and pancreaticobiliary histology.1’

Early Stage Disease: Conclusions

The majority of patients with resected ampullary carcinomas will eventually die from
recurrent disease. Multiple studies suggest a potential survival benefit from the
administration of adjuvant chemotherapy, with less support for the use of radiation. Our
institutional bias defaults to our pancreatic cancer practice, and patients tend to receive
adjuvant chemotherapy with gemcitabine for 24 weeks.
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LOCALLY ADVANCED AND METASTATIC DISEASE: WHAT IS THE
EVIDENCE FOR SYSTEMIC THERAPY?

Systemic chemotherapy remains the mainstay in the treatment of patients with locally
advanced unresectable and metastatic disease. Given the rarity of this disease, our reliance is
on limited published data sets including a variety of trials including basket trials that allowed
the inclusion of ampullary cancer in addition to small intestinal or biliary duct cancers.
Agents that have been examined in this disease include anti-metabolites (fluoropyrimidine
and/or gemcitabine) with or without the addition of a platinum compound (usually cisplatin
or oxaliplatin). Published work suggests variability in response rates ranging from 10% to
40% and reported median overall survival up to 20 months (Table 1).18-23 A recent phase |1
trial investigating the combination of capecitabine and oxaliplatin in patients with advanced
small bowel or ampullary adenocarcinoma, showed that in the subset analysis of ampullary
cancers, patients achieved a response rate of 33%, although the median time to progression
and overall survival were reported to be 11.3 and 20.4 months, respectively.1® Another study,
ABC-02, which represents the largest randomized controlled trial in biliary tract cancers,
investigated the use of cisplatin with gemcitabine versus gemcitabine alone in 410 patients
with advanced or metastatic biliary tract cancer. Benefits in overall survival (11.7 vs. 8.1
months) and progression-free survival (8 vs. 5 months) were observed in patients treated
with the combination therapy versus gemcitabine alone.18 Subset analysis of patients with
ampullary cancers, approximately 5% of the study population, suggested a similar survival
benefit with the combination compared to the rest of the study population.

Local Recurrence: Is There a Role for Local Approaches?

Recurrence patterns following resection in ampullary cancer include locoregional and distant
disease. There is no known role for localized therapy approaches in cases of recurrence. One
recent study suggests that palliative reoperation was associated with an unacceptable rate of
postoperative mortality of 86% and a median survival of no more than 45 days,24 although
another study suggested that reirradiation may have a potential benefit with improved local
control.2% At this time, there is no evidence for localized approaches in patients with
recurrent disease, with systemic therapy remaining the treatment of choice for those with a
good performance status.

CONCLUSION AND FUTURE DIRECTIONS

Despite numerous advances in cancer care and research, efforts in rare malignancies such as
ampullary cancer remain very challenging with a clear absence of an evidence-based
standard of care treatment paradigm. At this time, data are available to us from a multitude
of retrospective studies and subset analysis of larger studies suggest that for loco-regional
disease, surgical resection followed by the administration of adjuvant chemotherapy
(preferably gemcitabine) represents the preferred mainstay of treatment. The role of
radiation is less clear. For unresectable and metastatic disease, systemic therapy with an
antimetabolite (fluoropyrimidine and/or gemcitabine) combined with a platinum compound,
(usually cisplatin or oxaliplatin) should be considered.
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Given the rarity of the disease, it is very unlikely to perform well-powered randomized
controlled clinical trials to understand further the role of the various modalities or establish
the role of new therapies. Perhaps, as our understanding of the molecular and genetic origins
of this cancer will improve, more targeted therapeutic strategies will help us achieve a better
outcome for patients with ampullary cancer. In addition to histology, recent studies
examining the genomic sequences in ampullary cancers have identified many relevant
aberrations, including deletions of KRAS, SMAD4, and PTEN. Findings suggest a distinct
oncogenesis, which may be important in the therapeutic context for the development of
targeted therapies, including PI3K inhibition.28 Additionally, studies investigating
microRNA expression profiles confirm ampullary cancers are distinct compared to
pancreatic adenocarcinoma. Despite the limitations of sample size, and based on recent
findings, every attempt for future therapeutic agent development should be made specific to
ampullary cancers and made distinct from malignancies in adjacent organs.2’
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FIG 1.
Diagram of the sites of origin in ampullary cancer (Ampullary vs. Intraduodenal).
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