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KEY POINTS

� There are 2 distinct subtypes of ampullary cancers: pancreaticobiliary and intestinal. Pan-
creaticobiliary tumors are more aggressive.

� Because these tumors present earlier, most patients can undergo curative resection. Fit
patients should be considered for pancreaticoduodenectomy.

� There is a survival benefit from adjuvant chemotherapy. The role of radiation therapy re-
mains controversial for ampullary cancers.

� Patients with ampullary adenomas or those who cannot tolerate a formal pancreaticoduo-
denectomy should be considered for an endoscopic or surgical ampullectomy.
INTRODUCTION: NATURE OF THE PROBLEM

A majority of periampullary cancers (PACs) are pancreatic adenocarcinomas. Ampul-
lary cancers are rare: they comprise 0.2% of all gastrointestinal cancers and 16% to
28% of all PACs.1–3 These tumors have a slight male preponderance and patients tend
to be in their seventh decade of life. Data from the United States Surveillance, Epide-
miology, and End Results Program demonstrate an overall incidence of 0.49 cases per
100,000 individuals. The incidence of PACs has been steadily rising, however, over the
past 4 decades.4 Patients with these cancers do have better overall survival than
those with pancreatic or distal bile duct cancers.5
RELEVANT ANATOMY/PATHOPHYSIOLOGY

The ampulla of Vater is formed by the union of the pancreatic duct with the common
bile duct. Eponymously named for the German anatomist Abraham Vater, the ampulla
is often confused with the sphincter of Oddi. The sphincter is actually a group of cir-
cular muscle fibers surrounding the submucosal portion of the ducts proximal to the
duodenal papilla at the site of entry of the ampulla itself.6 Anatomically, the ampulla
is the landmark between the foregut and the hindgut.
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The epithelial lining of the ampulla and the immediately surrounding tissues is com-
plex. The surrounding duodenum is made up of intestinal (IT) epithelium with goblet
cells whereas the actual duodenal papilla contains goblet cells in a foveolar-like
epithelium. Both the distal bile duct and the pancreatic duct have columnar, mucus-
secreting cells.7 Adenocarcinomas can develop from any one of these epithelial lin-
ings. The behavior of each cancer differs greatly. Conceptually the distinction of these
4 epithelia seems straightforward. In practice, most tumors of the periampullary region
grow to involve not only the ampulla but also the pancreas, distal bile duct, and duo-
denum. These different cancers often can be distinguished from one another only his-
tologically on the final resected specimen by an experienced group of pathologists.3

CLINICAL PRESENTATION/EXAMINATION

Patients with ampullary cancer present in a manner similar to those with pancreatic
head adenocarcinomas and distal bile duct cholangiocarcinomas. Most patients’ pri-
mary complaint is jaundice. Please see Table 1 for details.

DIAGNOSTIC PROCEDURES

The differential diagnosis of a patient with jaundice is large and outside the scope of
this review. Nonetheless, practitioners should focus on determining whether jaundice
is related to obstruction. Obstructive jaundice is classically defined by elevation in the
direct (or conjugated bilirubin) and intrahepatic and extrahepatic biliary ductal dilation.
Different diagnostic modalities are discussed in Table 2.

AVAILABLE PROCEDURES

Patients with periampullary malignancies should be evaluated in a high-volume center
with a multidisciplinary discussion prior to initiating treatment. At the authors’ institution,
upfront chemotherapy is preferred for pancreatic cancers. This approach is supported
for patients with pancreatic cancer but not as well defined for those with ampullary can-
cers. Other centers advocate for a surgery-first approach to these diseases.
Most patients have undergone some imaging prior to referral. If patients have evi-

dence of metastatic disease, they should have endoscopic biliary decompression, bi-
opsy for tissue diagnosis, consultation for palliative chemotherapy, and discussions
regarding end-of-life issues.
For those patients with localized disease, the authors advocate the procedural para-

digm shown in Fig. 1. If an upfront chemotherapy approach is used, individualized
centers should establish criteria for high-risk cancers. Several studies have attempted
to clarify high-risk features for pancreatic cancer, with limited reproducibility. Such
definitions have yet to be established for ampullary cancer. The authors have defined
high-risk ampullary cancers as primary tumors larger than 3 cm on cross-sectional
Table 1
Common clinical presentations and examination findings

Clinical Presentation Examination

Biliary obstruction (80%) Painless jaundice
Acholic stool

Diarrhea Steatorrhea

Gastrointestinal
bleed (33%)

Melena (can be exacerbated by antiplatelet/anticoagulant use)



Table 2
Diagnostic tests with associated advantages and disadvantages

Test Advantages Disadvantages

CT of abdomen
with and without
contrast

� Fast, relatively inexpensive
� Details arterial and venous
involvement

� Easy to see aberrant arterial
anatomy

� Can see liver metastases

� Nephrotoxic and limited utility
in patients with renal
dysfunction

� Often is the second CTscan these
patients undergo

� Additional radiation exposure

MRI of abdomen
with contrast

� No radiation exposure
� No contrast-related renal injury
� Helpful for smaller liver lesions

� No standardization of technique
� Expensive and time consuming
� Difficult for larger or
claustrophobic patients, those
with pacemakers

ERCP � Can be diagnostic and
therapeutic

� Invasive
� Biliary stenting associated with
increased infection risk after
surgery

� Biliary brushings with limited
utility in diagnosis

Endoscopic
ultrasound

� Reliably obtain tissue diagnosis
� Helps delineate anatomic origin

� Invasive
� Very operator dependent
� Postprocedure pancreatitis
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imaging, periampullary lymph nodes larger than 2 cm, or serum carbohydrate antigen
19-9 (CA 19-9) level greater than 200 ng/ml after biliary decompression. The decision
to operate is determined by proximity of the tumor to local vessels, absence of met-
astatic disease to solid organs, and patient fitness to undergo a pancreatoduodenec-
tomy (PD). Compared with pancreatic cancers, ampullary cancers are less likely to
involve the splenomesenteric venous confluence, the superior mesenteric artery
(SMA), or hepatic arterial branches of the celiac axis. Ampullary cancers, therefore,
are more likely to be categorized as resectable. Involvement of these structures
should classify these tumors as either locally advanced or borderline resectable. Pa-
tients with vascular involvement should proceed through an upfront chemotherapy
pathway. These anatomic features are best delineated on high-quality, thin-cut CT
scans with and without intravenous contrast (eg, pancreatic protocol CT scan).
Fig. 1. Management algorithm for PAC.
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PROCEDURE TECHNIQUE

The operation of choice for ampullary cancer is a PD. Given the high morbidity and
mortality from this operation, most patients should be seen at a tertiary referral center.
Prior to surgery a high-quality CT scan is advised to delineate anatomy—paying extra
attention to aberrant hepatic arterial vasculature. An aberrant right hepatic artery or an
aberrant left hepatic artery originating from the SMA or the left gastric artery, respec-
tively, is present in 15% to 20% of patients. A PD begins with a thorough abdominal
exploration for metastatic disease. The exact steps differ from surgeon to surgeon;
however, the fundamental moves remain the same. Typically, the duodenum is mobi-
lized out of the retroperitoneum with a wide Kocher or Cattell-Braasch maneuver. Us-
ing this approach, the tumor’s relationship to the SMA is established. Next, the
superior mesenteric vein (SMV) is identified. Some surgeons widely open the lesser
sac to trace the right gastroepiploic vein’s confluence into the SMV. Others dissect
the transverse mesocolon off the pancreatic head to identify the SMV in a groove in
this location. The right gastroepiploic vein must be ligated and divided. This exposes
the inferior border of the pancreas and is necessary to safely create a tunnel behind
the neck of the pancreas. The hepatoduodenal ligament is dissected to identify the he-
patic arteries and the common bile duct. Care should be exercised with circumferen-
tial control of the bile duct to avoid injuring the portal vein or (if present) an aberrant
right hepatic artery. The gastroduodenal artery should be identified, test clamped,
ligated, and divided. By dividing the common bile duct and the gastroduodenal artery,
the portal vein can be easily identified. If the gall bladder is present, it can be removed
at this point. The tunnel behind the neck of the pancreas can be completed. Surgeons
differ on their approach to the pylorus. No data support a pylorus-preserving operation
or a classic PD. Nonetheless, after division of the stomach or duodenum, the neck of
the pancreas is well exposed. The pancreas is then divided, thereby exposing the
splenomesenteric venous confluence. The uncinate attachments to the SMA are
ligated and divided with special attention to the inferior pancreaticoduodenal artery.
After widely opening the ligament of Treitz, the proximal jejunum divided with a stapler.
The jejunal mesentery can be ligated and divided completing the resection. Some
surgeons divide the jejunum and its mesentery prior to completing the uncinate
dissection. The specimen is then passed off and processed with special attention to
specialized margins (Fig. 2). Reconstruction typically follows a “reverse question
mark approach” where the jejunum is delivered with a retrocolic approach to the
pancreatic neck and bile duct. Several different approaches have been advocated
for the pancreatic anastomosis to the jejunum or stomach—none has proved
consistently superior to another. The biliary reconstruction typically is straightforward:
a single layer of hand-sewn absorbable sutures. The duodenojejunostomy or gastro-
jejunostomy can be accomplished in either a hand-sewn or stapled fashion. Most
experienced surgeons leave at least 1 drain at the completion of reconstruction.
For patients who cannot tolerate a formal PD or who have premalignant ampullary

adenomas, local resection (ampullectomy) is also a reasonable option, accepting that
it is a lesser cancer operation due to lack of adequate lymphadenectomy.
Ampullectomy can be accomplished either through an endoscopic or a surgical
approach. The endoscopic approach is preferred. Generally, endoscopic approach
is limited to tumors less than 5 cm and those lesions without evidence of intraductal
growth, ulceration, friability, spontaneous bleeding, and invasion into the muscularis
propria.8 The technique is similar to endoscopic polypectomy. An endoscopic ultra-
sound should be performed first to ensure lack of invasion into deeper levels of the
duodenum or ampullary structures.



Fig. 2. This is an en bloc pancreaticoduodenectomy specimen from a patient with ampullary
cancer. The black arrow is pointing at ampullary cancer. The white arrows designate the
pancreatic duct. The yellow arrows designate the common bile duct.
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Surgical ampullectomy is safe and associated with low recurrence.9 In surgery, the
duodenum is mobilized out of the retroperitoneum. Stay sutures are placed prior to a
longitudinal duodenotomy. The ampulla is typically in the distal portion of the second
part of the duodenum. Identification of the ampulla prior to opening the duodenum can
allow for a smaller duodenotomy. If the gallbladder has not been previously removed,
the cystic duct can facilitate ampullary identification: After completing a cholecystec-
tomy, the cystic duct ostia is cannulated with a small Fogarty catheter that is
advanced distally into the duodenum. The catheter’s balloon is palpated after insuffla-
tion while gently pulling back on the Fogarty. If this technique is used, the surgeon
should take great care to avoid damaging the common bile duct. If the cystic duct
Fig. 3. Surgical ampullectomy (A) The ampullary adenoma (black arrow) with a metallic
probe is entering the ampulla of Vater following a longitudinal enterotomy along the sec-
ond portion of the duodenum. (B) After removal of the ampullary mass, the pancreatic
(white arrow) and common bile (yellow arrow) ducts are exposed. Numerous stay sutures
were placed around the ampulla prior to resection to facilitate exposure. The pancreatic
and bile ducts will be approximated to the surrounding duodenal mucosa with absorbable
sutures.
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opening is small, a catheter may not be inserted safely. Furthermore, in patients with
obstructive jaundice, this technique should not be attempted because the catheter will
not pass through the ampulla safely. In jaundiced patients, the ampullary mass is typi-
cally large enough to palpate, or the biliary stent (if placed preoperatively) can be
manually identified to find the ampulla. Several stay sutures are placed around the
ampulla. This facilitates lifting the duodenal mucosa much like in an endoscopic
approach. In Fig. 3A, a probe has been inserted into the ampulla going into the com-
mon bile duct. The ampulla is excised with cautery exposing the pancreatic and com-
mon bile ducts (Fig. 3B). These 2 structures should then be approximated with fine
Fig. 4. Diagnosis of ampullary cancer. ERCP, endoscopic retrograde cholangiopancreatogra-
phy. (A) Endoscopic view of an ampullary cancer causing biliary obstruction. (B) Magnetic
resonance cholangiopancreatography images of the tumor demonstrating both dilation
of the pancreatic duct (white arrows) and the common bile duct (yellow arrows). (C)
Using endoscopic ultrasound, 2 malignant-appearing lymph nodes (LN) are identified.
Note the lack of color flow in the nodes in comparison to the surrounding vasculature.
(D) ERCP images of the common bile duct (yellow arrows) demonstrating marked biliary
ductal dilation.
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absorbable sutures to the surrounding duodenal mucosa. In addition, these ducts
should be sutured together to close the septum between the 2 structures. The duo-
denum is then closed transversely in a Heineke-Mikulicz manner. If an extended duo-
denotomy was used, the surgeon should consider a Finney pyloroplasty or a Jaboulay
duodenogastrostomy. Many surgeons buttress the closure with a portion of omentum
or the round ligament. Again, the surgical field is widely drained.

DIAGNOSIS

Patients with ampullary cancer typically present with obstructive jaundice. Unlike can-
cers of the pancreas and common bile duct, most of these lesions are localized to the
ampulla without invasion into the surrounding vasculature. These lesions are typically
small and are difficult to see on cross-sectional imaging. Their presence is suspected
based on dilation of the common bile and pancreatic (less common) ducts (Fig. 4). In
centers with a surgical first approach to PAC, a tissue diagnosis is not necessary pro-
vided the patient is fit to undergo a PD and has resectable disease without metastases
on reliable cross-sectional imaging. At centers where a chemotherapy-first approach
is used for pancreatic cancers, patients typically have a biopsy through an endoscopic
ultrasound. Many patients undergo endoscopic retrograde cholangiopancreatogra-
phy (ERCP) prior to surgical consultation.

MANAGEMENT OPTIONS
Clinical Outcomes in the Literature

Several different histopathologic classifications of ampullary cancers have been pub-
lished (Box 110). Predominantly, 2 distinct subtypes are used: pancreatobiliary (PB)
and IT.11 PB ampullary cancers histologically consist of simple or branching glands
and small solids nest of cells and have desmoplastic stroma. IT-type cancers
resemble colon cancer and are composed of tubular to elongated glands.12 In addition
to their microscopic differences, these 2 subtypes differ greatly clinically. PB cancers
Box 1

PAC Histopathology

Histopathology of PACs

Carcinoma in situ

Adenocarcinoma
Adenocarcinoma, IT type

Clear cell adenocarcinoma

Mucinous adenocarcinoma

Signet ring cell adenocarcinoma

Adenosquamous carcinoma

Small cell carcinoma

Undifferentiated
Spindle cell type
Giant cell type

Papillary carcinoma
Invasive
Noninvasive



Table 3
TNM staging of periampullary cancer

T stage

Tx Primary tumor not assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor limited to ampulla of Vater or sphincter of Oddi or has perisphincteric invasion
(beyond the sphincter of Oddi and/or into the duodenal submucosa)

T1a Tumor limited to ampulla of Vater or sphincter of
Oddi

T1b Perisphincteric tumor invasion (beyond the
sphincter of Oddi and/or into the duodenal
submucosa)

T2 Tumor invades the muscularis propria of duodenum

T3 Tumor either invades the pancreas directly up to 0.5 cm, extends beyond 0.5 cm into
pancreas, or extends into peripancreatic tissue/periduodenal tissue/duodenal serosa
without involvement of the celiac axis or SMV

T3a Tumor directly invades pancreas (�0.5 cm)

T3b Tumor extends >0.5 cm into pancreas or extends
into peripancreatic tissue/periduodenal tissue/
duodenal serosa without involvement of the
celiac axis SMA

T4 Tumor (of any size) with involvement of celiac axis, SMA, and/or common hepatic
artery

N stage

Nx Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis to 1–3 regional lymph nodes

N2 Metastasis to >4 regional lymph nodes

M stage

M0 No distant metastasis

M1 Distant metastasis

Table 4
Summary of adjuvant therapies approaches for ampullary cancers

Author, Year N Therapy Survival P Value

Bhatia et al,19 2006 N 5 29 50.4-Gy XRT, 5FU 3.4 y .01
N 5 96 Surgery alone 1.6 y

Sikora et al,20 2005 N 5 49 50.4-Gy XRT, 5FU 34.6 mo .3
N 5 55 Surgery alone 29.5 mo

Zhou et al,21 2009 N 5 50 50.4-Gy XRT, varied chemotherapy 33.4 mo .969
N 5 61 Surgery alone 36.2 mo

Lee et al,22 2000 N 5 13 48.6-Gy XRT, 5FU 81%a .132
N 5 26 Surgery alone 47%a

Takada et al,23 2002 N 5 24 MMF 1 5FU 28.1%b NS
N 5 24 Surgery alone 34.3%b

Neoptolemos et al,24

2012
N 5 99 Gem 70.8 mo <.05 (gem

vs surgery)N 5 99 5FU 57.8 mo
N 5 99 Surgery alone 40.6 mo

Abbreviations: FU, fluorouracil; gem, gemcitabine; MMF, mycophenolate mofetil; NS, not signifi-
cant; XRT, radiotherapy.

a Three-year survival.
b Five-year survival.

8



Box 2

Pitfalls in management

� Pay careful attention to any aberrant arteries.

� Wide mobilization of the duodenum helps with closure.

� Be prepared to convert to formal resection if ampullectomy is technically difficult or cancer is
present.

� PD is the preferred approach for all patients with ampullary cancer.
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are much more likely to have lymph nodes metastases, advanced T stage, and peri-
neural invasion compared with IT cancers.11,13 For staging, see Table 3 Finally, PB
cancers are associated with far worse survival than IT-type cancers (5-year survival
rate 5%–36% vs 50%–100%).14–18 No studies to date have demonstrated a difference
in approach for the 2 histopathologic subtypes.
Because ampullary cancer is rare, clinical trials focused on this disease are unlikely

to be performed. The data on ampullary cancers are either extracted from other larger
trials focusing on pancreaticobiliary malignancies with subset analyses or through
retrospective institutional reviews of ampullary cancer patients. A summary of known
adjuvant therapies for ampullary cancers is shown in Table 4. In general, adjuvant
chemotherapy may play a role in treating ampullary cancers whereas adjuvant radia-
tion therapy has less support. Studies focusing on preoperative chemotherapy and ra-
diation therapy have not been published. Series describing upfront therapy focus on
PAC as a whole and contain small numbers of ampullary cancer patients.

SUMMARY

Although rare, ampullary cancers are the second most common PAC after pancreatic
adenocarcinoma. Surgery is the mainstay of treatment. For adenomas, endoscopic or
local surgical therapy is the preferred treatment. In patients with ampullary cancer, PD
is essential to achieving cure. These are technically demanding operations; patients
should likely be sent to a referral center. Originally believed a single entity, new histo-
logic evidence suggests that ampullary cancer subtypes behave differently. There are
no consensus guidelines regarding chemotherapy or radiotherapy options for patients
with ampullary cancer. Although survival with this disease is far better than with
pancreatic cancer or cholangiocarcinoma, most patients still succumb to their dis-
ease. See Box 2 for pitfalls in management.
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