
ANNALS OF SURGERY
Vol. 224, No. 5, 621-627
© 1996 Lippincott-Raven Publishers

The Management of Tumors of the
Ampulla of Vater by Local Resection
Gene D. Branum, M.D.,* Theodore N. Pappas, M.D.,t and William C. Meyers, M.D.t

From the Department of Surgery, Emory University School of Medicine,* Atlanta, Georgia; and
Duke University Medical Center, t Durham, North Carolina

Objective
The authors report on indications and results of local excision of tumors of the ampulla of Vater.

Summary Background Data
Local excision of ampullary tumors has been performed for nearly a century but remains
controversial. The use of this procedure for benign conditions is clear, but its place, if any, in the
management of ampullary malignancy is debated.

Methods
The presentation, evaluation, and treatment of 26 patients who underwent local resection of
ampullary tumors between January 1987 and November 1994 are reviewed.

Results
There were 16 men and 10 women, with a median age of 58 years. Eighteen patients had
adenomas, whereas 8 patients had adenocarcinomas. Patients presented predominantly with
jaundice (50%), pain (35%), and pancreatitis (27%) and were evaluated with endoscopic
retrograde cholangiopancreatography and biopsy. All patients with benign lesions had accurate
preoperative biopsies. Two of eight patients shown intraoperatively to have malignant lesions had
preoperative biopsies read as benign. There were no deaths. Postoperative complications
included two wound infections and one episode each of cholangitis, lower gastrointestinal
bleeding, and adhesive gastrointestinal obstruction. All patients had prompt resolution of jaundice
if present before surgery, and the mean postoperative stay was 7.5 days. Six of eight patients with
malignant lesions have had recurrent disease.

Conclusions
Local excision of malignant ampullary tumors is effective palliative therapy when the patient is unfit
for the Whipple procedure. Ampullary resection usually is curative for patients with benign lesions
without a polyposis syndrome. In this series, intraoperative frozen section routinely was accurate.

Mass lesions of the ampulla of Vater represent less
than 10% ofpancreatic and periampullary tumors. Most
recognized ampullary masses are carcinomas, although
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adenomas and neuroendocrine tumors are being found
more frequently with the increased used of endoscopic
retrograde cholandiopancreatography (ERCP). There
were fewer than 50 reported ampullary adenomas de-
scribed in the English literature before 1980.'

Halsted performed the first ampullary resection in
1897. The technique has been refined and standard-
ized over the years and is well documented in the liter-
ature.24 Controversy remains, however, over the ex-
tent of resection necessary and the accuracy of preop-
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The duodenotomy then is extended proximally and dis-
tally until enough room for the resection of the tumor is
obtained. Silk stay sutures are placed in the duodenal
wall circumferentially, and identification ofthe ampulla,
bile duct, and pancreatic ducts is undertaken. It may be
necessary to resect a portion of the tumor or enter the
duodenal wall to identify the exact position of the ducts
to place the cannulae (Fig. 2). Once identification of the
ducts has been accomplished, a circumferential resection
of duodenal mucosa to a depth necessary to excise the
tumor is undertaken with a needle electrocautery (Fig.
3). Frozen section should be performed to ensure nega-
tive margins, and ifnegative margins cannot be obtained

LR> G j </GForif, in the process of the local resection, it becomes ob-
vious that the entire tumor cannot be removed, then one
should proceed with pancreaticoduodenectomy. The
bile and pancreatic ducts will have been transected or
spatulated variable distances from the duodenal mucosa.
The reconstruction is critical to ensure adequate biliary
and pancreatic drainage and to repair the transduodenal
defect. Loupe magnification is rather useful for accurate
reconstruction. Reconstruction is accomplished by ap-

Figure 1. A generous Kocher maneuver is performed to the fourth por-
tion of the duodenum and posteriorly to the vena cava. A duodenotomy is
performed after palpation of the tumor or stent or both and extended to
yield adequate exposure of the ampulla and surrounding mucosa. Stay
sutures are placed circumferentially and secured.

erative and frozen section histopathologic analysis,
which might alter the course of management. Local re-
section was performed as the primary therapy in 26
patients in 7 years' time at Duke University Medical
Center. The diagnosis, surgical management, and fol-
low-up ofthese patients are described.

MATERIALS AND METHODS

The hospital course, operative record, and follow-up
evaluations of26 patients who underwent local resection
for ampullary tumors at Duke University Medical Cen-
ter between 1987 and 1994 are reviewed.

Local Resection Technique
The abdomen is explored through a subcostal or mid-

line incision, and a generous Kocher maneuver is per-
formed along with a cholecystectomy. There often is an Figure 2. The position of the bile and pancreatic ducts is determined by

cannulation using small biliary or lacrimal duct probes. It may be necessaryendoscopic stent in place, and the mass usually is palpa- to begin elevation of the duodenal mucosa to be able to identify the ori-
ble through the duodenal wall. A small duodenotomy is fices of the ducts at the 11 o'clock and 2 o'clock positions. This identifi-
performed over the lesion to ensure its position (Fig. 1). cation is critical to accurate reconstruction and to duct patency.
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Figure 3. The tumor is excised to whatever depth is necessary for com-
plete removal using needle electrocautery. Depending on tumor size and
ductal anatomy (dual or common channel), the bile and pancreatic ducts
will be (A) transected at right angles or (B) spatulated along their anterior
surfaces. In either case, the adjacent walls are coapted to begin the re-
construction. (Fig. 3B from Meyers WC. Excision of ampulla of Vater and
bile duct. In: Sabiston DC, ed. Atlas of General Surgery. p517.).

proximating the common walls of the pancreatic and
bile ducts (Fig. 4). It may be necessary to spatulate the
ducts somewhat to accomplish a wide-open reconstruc-
tion (Fig. 5). After the approximation of the common
wall of the ducts, a circumferential reapproximation of
the duodenal mucosa to the pancreatic and bile ducts is
undertaken with absorbent monofilament sutures. After
this reapproximation, the ducts should be probed with
biliary dilators to ensure appropriate size. A diameter of
6 to 8 mm for the bile duct and 4 to 5 mm for the pan-
creatic duct should be obtained, assuming that scarring
will reduce these diameters by 50%. Once adequate pa-
tency has been ensured, the duodenotomy is closed
transversely with sutures or the TA 55 stapler.

A

.....-.

Figure 4. After the common walls of the bile and pancreatic ducts are
approximated, duct mucosa is anastomosed circumferentially to duodenal
mucosa using absorbable monofilament suture. There often will be a seg-
ment of residual duodenal mucosa to close separately.

B
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Figure 5. Once adequate patency of the bile and pancreatic ducts has
been ensured using biliary dilators, the duodenum is closed transversely
with sutures or a TA 55 stapler.

RESULTS

The 26 patients ranged in age from 31 to 79 years, with
a median age of 58 years. There were 16 men and 10
women. Eighteen patients had benign villous, tubulovil-
lous, or papillary adenomas and had a mean age of 54
years (median, 55). Eight patients had adenocarcinomas
and were 20 years older (mean and median, 74 years).

Patients' signs and symptoms on presentation are

listed in Table 1. Thirteen patients presented with jaun-
dice; seven patients had painless jaundice and six had
jaundice associated with either pain, pancreatitis, or sep-
sis. Nine patients presented with pain; six had multifocal
pain, whereas only three had abdominal pain alone.
Seven patients presented with pancreatitis. Weight loss
and nausea and vomiting were present in two patients.
Twelve patients had undergone prior hepatobiliary pro-
cedures (Table 2).

All 26 patients underwent preoperative ERCP with bi-
opsy. All 18 patients with benign lesions on final patho-
logic analysis had preoperative or frozen section biop-
sies, confirming the preoperative histologic results. Six of

eight patients with malignant lesions had adenocarcino-
mas diagnosed by preoperative biopsy. Two of eight pa-
tients with adenocarcinomas on intraoperative frozen
section had preoperative diagnosis of adenoma. The
combination of preoperative and frozen section biopsies
was 100% accurate for the diagnosis ofadenoma or ade-
nocarcinoma.

Pancreaticoduodenectomy was considered in all eight
patients with adenocarcinoma. These patients ranged in
age from 70 to 78 years. Three patients (aged 72, 74, and
77 years) were considered good candidates but refused the
procedure. Four patients (aged 70, 70, 76, and 78 years)
had significant pulmonary, cardiac, or vascular disease
precluding safe performance of the Whipple procedure.
One woman (aged 75) had a 0.5-cm carcinoma resected
with widely clear margins. Five of these patients died of
recurrent or metastatic tumor. Recurrences in these pa-
tients were discovered at a mean of 27 months (21-36
months). One patient died of unrelated cause at 36
months. One patient had recurrent mucosal disease at 30
months, which was treated by laser ablation. He remains
alive without apparent recurrence at 7 years follow-up.
The final patient remains disease-free at 21 months.

Five of 19 patients with benign disease have shown re-
currence. Four patients (aged 31, 39, 56, and 56 years)
had re-excision (1) or laser-diathermy ablation (3) of re-
current adenomatous tissue. One fit 54-year-old patient
opted for a Whipple procedure at the time of his recur-
rence (8 months). Two patients with Gardner's syn-
drome are of particular interest. A 56-year-old woman
underwent resection of a 4-cm villous ampullary tumor,
followed by recurrence and laser-cautery ablation 13
and 22 months after surgery. Follow-up at 60 months
has shown no subsequent recurrence. A 56-year-old man
underwent local resection after multiple episodes ofpan-
creatitis and suffered recurrence at 36 months followed
by multiple endoscopic stent relocations and laser abla-
tions. Mean length of time of recurrence in the five pa-
tients was 35 months (8-72 months), showing the im-
portance of longitudinal follow-up.
There were no deaths associated with local resections.

Five patients suffered complications, including two
wound infections. One patient suffered gastrointestinal
bleeding from colonic diverticular disease. Another pa-
tient with ampullary adenocarcinoma and diabetes who
was a poor operative risk had a gastrojejunostomy per-
formed to prevent future gastric outlet obstruction.
Bowel obstruction from adhesions developed in this pa-
tient. Another patient suffered ascending cholangitis,
presumably from retrograde infection of his biliary tree.

DISCUSSION
Mass lesions of the ampulla of Vater are unusual, rep-

resenting less than 10% of pancreatic and periampullary
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Table 1. SIGNS AND SYMPTOMS AT
PRESENTATION IN 26 PATIENTS WITH

AMPULLARY TUMORS BENIGN
OR MALIGNANT

No. %

Jaundice 13 50
Pain 9 35
Pancreatitis 7 27
Weight loss 2 8
Incidental 2 8
Sepsis 1 4

tumors. Adenomas have been found in up to 0.7% of
patients undergoing ERCPs in large series.5 Ampullary
tumors generally present at an earlier stage than do tu-
mors ofthe pancreatic head or tail or the distal common
bile duct. Their strategic location may cause early biliary
obstruction with jaundice (75%), biliary colic, bleeding,
or pancreatitis. Serum bilirubin and transaminases typi-
cally are elevated. Weight loss and constitutional symp-
toms are nonspecific and are associated more frequently
with adenocarcinoma than with adenoma.
The presentation of a patient with jaundice, abdomi-

nal pain, bleeding, or pancreatitis or all four often will
lead to an ERCP. The diagnosis of an ampullary tumor
then may be made by direct visualization. The ERCP
also is helpful in identifying the extent, size, and gross

appearance ofthe tumor and, assuming that the ampulla
can be cannulated, routinely will show biliary or pancre-
atic ductal dilatation or both. A biopsy ofthe lesion may
be done with a snare or forceps, although for intra-am-
pullary lesions, it is recommended that the biopsy be per-
formed in two stages. Sphincterotomy is performed, fol-

lowed 3 to 7 days later by re-endoscopy with biopsy of
the lesion at that time.6 7 Sampling errors lead to inaccu-
rate biopsy results in 15% to 40% of cases. A false-nega-
tive biopsy result in a polypoid lesion is the most com-

mon error, so a biopsy diagnosis of adenoma does not
rule out the presence of a deeper or remote adenocarci-
noma.8 Biopsy should be done to ulcerating lesions at the
nodular edge and not at the ulcer base. Immunohisto-
chemical staining for carcinoembryonic antigen may be
beneficial in differentiating carcinoma from normal and
adenomatous tissues.9

Experience is being accrued in the use of endoscopic
ultrasound (EUS) for the evaluation ofintraduodenal le-
sions, including ampullary tumors.'0'2 The EUS yields
high-resolution images of the duodenum, ampulla, bile,
and pancreatic duct walls, pancreatic head, local lymph
nodes, and neighboring blood vessels. The EUS can

show tumor extension into the wall of the duodenum or

head ofthe pancreas as well as lymph node involvement.
In a recent study of49 patients comparing computed to-
mography, magnetic resonance imaging, and EUS, the
sensitivity for detecting tumors less than 3 cm in diame-
ter was 93% for EUS, 67% for magnetic resonance im-
aging, and 53% for dynamic computed tomography.
Overall, the effectiveness of EUS at staging when com-

bined with ERCP approximated 90% for the primary tu-
mor and 75% for lymph node involvement. The tech-
nique remains less widely available than computed to-
mography or magnetic resonance imaging. Experience
will determine the role of EUS in the diagnosis of peri-
ampullary lesions, but proponents consider it the most
accurate single method for local tumor staging in ampul-
lary lesions.

Pathologic studies have confirmed an adenoma-carci-
noma sequence analogous to that ofadenocarcinoma of

Table 2. PRIOR SURGICAL OR ENDOSCOPIC INTERVENTIONS IN NINE PATIENTS PRIOR TO
LOCAL RESECTION AT DUKE UNIVERSITY MEDICAL CENTER

Age (yr) Sex Intervention Interval to Local Resection

36 M Exploration, transduodenal biopsy of mass 1 mo
42 F Endoscopic stent 1 wk
44 F Cholecystectomy; endoscopic stent 20 yr, 1 wk
53 M Laparoscopic cholecystectomy 8 mo
53 M Laparoscopic cholecystectomy 12 mo
56 M Cholecystectomy; transhepatic stent 2yr, 1 mo
57 F Local resection, benign tumor 5 yr
60 M Cholecystectomy, common bile duct exploration 2 mo
70 M Cholecystectomy, choledochojejunostomy 4 mo
72 F Endoscopic stent 1 wk
77 M Endoscopic stent 1 wk
80 F Cholecystectomy, common bile duct exploration 4 mo
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the colon. A high incidence (42%-9 1%) of residual ade-
nomatous tissue in ampullary adenocarcinomas has
been found.'3-'5 Numerous investigators consider am-
pullary adenomas to be premalignant lesions.'4"'5 In a
study ofpatients with familial adenomatosis coli, adeno-
mas ofthe ampulla developed in 74% when observed an
average of7.7 years. 6 These patients should be screened,
therefore, not only by colonoscopy but by upper endos-
copy as well.

Because surgical options for treating ampullary tu-
mors are limited to transduodenal resection, pancreati-
coduodenectomy, or bypass, fitness for a major opera-
tion must be determined. Patients with small adenomas
may undergo a local excision to include a margin of ap-
parently normal duodenal mucosa. Pancreaticoduode-
nectomy should be performed if margins are not safely
obtainable, if a frozen section shows carcinoma, and in
selected patients with ampullary obstruction even when
histologic confirmation ofcancer is not possible. Patients
occasionally will have adenoma on frozen section but
carcinoma on final pathologic examination. Such pa-
tients should undergo interval pancreaticoduodenec-
tomy.2 Patients with small adenocarcinomas who are
unfit for or who refuse radical resection may be managed
by local excision. Endoscopic stenting is a viable alterna-
tive for the reliefofobstruction in otherwise unresectable
patients or if obstruction recurs after resection. 17,18

Statistical comparison of local resection to pancreatic-
oduodenectomy is impossible because of small numbers
of patients and selection bias. Six recent series, including
this report, examine local resection for adenocarcinoma
in patients either unfit for or who refused pancreaticodu-
odenectomy, or in whom cancer was discovered only on
permanent pathologic section. 19-23 The 5-year survival
rate ofthese 68 patients was 40%. Pancreaticoduodenec-
tomy, conversely, yielded 5-year survival rates of32% to
63% in three recent series.2426 Shutze et al.27 reviewed 15
other collected series totaling 520 patients from 1975 to
1990, with a combined survival of40%. The survival rate
in periampullary cancer (i.e., duodenum, distal bile duct,
or head of pancreas) traditionally is reported to be ap-
proximately 10% to 20% at 5 years. This disparity ex-
emplifies why an aggressive diagnostic and therapeutic
course of action should be attempted for ampullary tu-
mors.
Treatment of recurrent disease can be problematic.

Patients with benign lesions or polyposis syndromes may
require repeat local excision. Four patients in this series
underwent re-excision or laser ablation ofbenign adeno-
matous mucosa. Patients with Gardner's syndrome are
particularly challenging, and endoscopic surveillance
and therapy have proved beneficial. Pancreaticoduode-
nectomy should be considered for large recurrent adeno-
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mas or for locally recurrent malignancy. The Hopkin's
group reported the results of 11 patients with ampullary
tumors who were reoperated on for attempted cure.28
Ten of 11 patients underwent pancreaticoduodenec-
tomy at a median interval of2 to 4 months. The compli-
cation rate in these patients was comparable to that in
primary pancreaticoduodenectomy.

In summary, local resection is curative and the proce-
dure of choice for resectable benign ampullary lesions.
Pancreaticoduodenectomy is the procedure ofchoice for
ampullary cancer in patients who are fit for the proce-
dure and who consent to it. Local resection gives good
palliation and a chance of cure to a significant number
ofpatients with small cancers or who refuse pancreatico-
duodenectomy. Semiannual or annual endoscopy for
follow-up after local resection is mandatory to detect re-
currence and offers the best chance of curative treat-
ment.
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