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Periampullary cancers, including adenocarcinoma from the
duodenum, pancreas, bile duct and ampulla, represent a
spectrum of malignancies with varying biological behavior
and outcomes. In particular ampullary adenocarcinoma
(AAC) is a rare, poorly understood disease with an
incidence of <1/100,000 cases, compromises only 0.2% of
gastrointestinal cancers and is frequently grouped together
with other periampullary cancers (1). Five-year survival of
resected AAC varies from 30-70% and is primarily thought
to be due to the histologic subtype based on the epithelium
of origin (intestinal, pancreaticobiliary or mixed-type) and
subsequent tumor biology (2,3). Additionally, AAC has
been demonstrated to have somatic and germline genetic
alterations and molecular subclassifications which makes it
evident that AAC represents a spectrum of disease. Whole-
exosome sequencing and DNA copy-number analysis of
patients with AAC has identified 24 driver genes that are
recurrently mutated including TP53, KRAS, CTNNBI
and SMAD#4 seen in both subtypes (4). Intestinal AAC
mutations are more similar to those in colorectal cancer
with increased alterations in the WNT pathway whereas the
pancreaticobiliary subtype is more akin to pancreatic cancer
with increased KRAS and TP53-Rb signalling. Additionally,
actionable mutations such as BRCA2, ATM, KRAS, MDM?2,
PI3CKA, and ERBB2 have been discovered in AAC and may
prove to have therapeutic benefits (5).

Currently, localized disease standard of care is complete
surgical excision with pancreaticoduodenectomy (PD)
with limited and conflicting data to support or refute
adjuvant therapy (AT). Fortunately, AAC is more
frequently resectable at the time of diagnosis due to its
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location and propensity to cause early biliary obstruction
or pancreatitis and thus earlier detection with resection
rates reaching 50% (3,6). This is in stark contrast to the
vast majority of pancreas adenocarcinomas which are
unresectable at the time of diagnosis. This phenomenon
in addition to the more favorable biology of some AAC
portends a better prognosis when compared to pancreatic
cancer and cholangiocarcinoma. Some have advocated
for transduodenal ampullectomy for early stage disease
but given the risk of nodal metastasis exceeding 20%
for T1 disease, PD remains the favored approach (7).
Moreover, given the scarcity of the disease, data pooling
of periampullary cancers and counterpoise of data, there
are no published formal treatment consensus guidelines.
Therefore, the decision to pursue adjuvant treatment is
based on individualized expert clinical opinion.

There have been at least 4 randomized clinical trials and
several other retrospective studies that have evaluated the
effect of AT on periampullary cancer including AAC. The
ESPAC-3 randomized controlled trial evaluated the effect
of AT in patients with periampullary cancer following PD.
Although there was no significant difference in the primary
analysis, after adjustment, adjuvant chemotherapy compared
with observation conferred a statistically significant survival
benefit (HR, 0.75; 95% CI, 0.57-0.98; P=0.03) (8). The
EORTC 40891 trial evaluated patients with pancreatic
and periampullary cancer and randomized them to post-
operative chemoradiotherapy versus observation following
resection and found no difference in overall survival
(OS) (9). Takada ez 4l. reported on postoperative adjuvant
chemotherapy with mitomycin C and 5-FU versus surgery
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alone in patients with resected pancreatic, bile duct,
gallbladder or ampulla of vater carcinomas. There was no
significant difference in 5-year survival or 5-year disease
free survival (DFS) for patients with pancreatic, bile duct
or ampulla of vater carcinomas, but the 5-year survival
(26.0% vs. 14.4%; P=0.0367) and 5-year DFS (20.3% us.
11.6%; P=0.0210) in patients with gallbladder cancer who
underwent AT was statistically improved (10). Morak ez /.
reported their results of adjuvant celiac axis infusion
and radiotherapy in patients with resected pancreatic
or periampullary cancer. Patients were randomized to
adjuvant intra-arterial mitoxantrone, 5-FU, leucovorin
and cisplatinum with 30x1.8 Gy radiotherapy. In patients
with periampullary carcinomas there was no significant
difference in OS or locoregional recurrence with AT, but
this group of patients developed less liver metastasis (11).
A meta-analysis by Kwon ez 4/. included 3,361 patients
with periampullary cancer and demonstrated a survival
benefit of adjuvant chemoradiation following PD, especially
for patients with T3/T4 tumors and those with positive
lymph nodes (12). Moekotte et al. evaluated independent
predictors of OS in 887 patients who underwent PD for
AAC from 9 European tertiary referral centers. Nodal stage,
perineural invasion (PNI) and adjuvant chemotherapy were
independent predictors of OS in multivariable analysis (13).
Several other small retrospective studies have found
survival advantage of adjuvant chemoradiotherapy for AAC
following PD. Therefore, the data is inconclusive with
regards to the benefit of AT in resected AAC.

Ecker et al. elegantly report their findings in a recent
issue of JAMA Surgery where 357 patients with AAC from
12 institutions which make up the Ampullary Carcinoma
Study Group were retrospectively queried. As previously
identified, patients with intestinal subtype AAC had an
improved OS compared with those with pancreaticobiliary
subtype (77 vs. 54 months). Node positivity and PNI
were associated with receipt of AT, whereas older age
(>75 years old) and black race were associated with omission.
Histologic subtype was not associated with receipt of AT. In
both the unmatched and propensity score matched cohorts,
the addition of AT in the form of adjuvant chemotherapy,
adjuvant radiotherapy or both, the overall survival was not
significantly different compared to patients who underwent
surgery alone. When dichotomized by histologic subtype
(pancreaticobiliary vs. intestinal) and chemotherapy regimen
(gemcitabine based, fluorouracil based or combination),
there was no association between AT and OS. The addition
of radiotherapy was not associated with improvement in OS
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or recurrence free survival in either subtype. In the entire
cohort, there was no clear subgroup of patients in which AT
was beneficial (14). The inability to determine which patients
completed their course of AT is a significant limitation in this
study. Additionally, only a minority of patients underwent
multiagent chemotherapy, which may be more beneficial
than single agent. With the increased risk of CR-POPE,
those at higher risk disease who may be more likely to benefit
from AT may never have received it. Finally, the Ampullary
Carcinoma Study Group institutions could be more likely
to see cases of greater complexity and therefore may not
represent the population. Moreover, the majority of patients
were Caucasian (87.1%) and had stage III (65.5%) disease,
which again, may not represent the population.

With conflicting data and minimal progress in overall
survival over the past several years, where do we go from
here? The decision to pursue AT remains debatable and
it is difficult to ascertain if this study adds anything to the
current body of literature. Li et 4. created the first validated
ampullary carcinoma nomogram after surgery. Independent
risk factors associated with survival after multivariate
analysis included age, grade, tumor size, lymph node ratio,
extension range and histology. The use of the nomogram
may provide clinicians with an immediate and accurate tool
following resection by which to decide on AT (15). The
rate of clinically relevant postoperative pancreatic fistula is
greater amongst those with AAC compared to those with
non-ampullary adenocarcinoma. This association, driven
primarily by soft gland texture, and pathologic subtype may
limit AT and highlights the need for improved surgical
technique. Recruitment is completed for a phase II clinical
trial of patients with metastatic small bowel or ampulla of
Vater adenocarcinoma to determine the progression free
survival, response rate and overall survival in patients who
receive oxaliplatin, capecitabine and bevacizumab (16).
Despite advances in cancer care and research, it is clear that
continued efforts are required to study and identify targets
for this rare tumor. Improved surgical technique, neoadjuvant
therapies and novel therapeutics may be the key to improved
survival for patients with AAC.
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