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Fifty-one patients underwent operation for adenocarcinoma of
the ampulla of Vater. Seven patients underwent palliative by-
pass, with an operative mortality of 28.6%; 44 additional pa-
tients underwent potentially curative pancreaticoduodenal re-

section (PDR), with an operative mortality of 15.9%.
Postoperative complications occurred in 63% of patients. Post-
operative gastrointestinal bleeding was observed in 11 of 44
patients who underwent PDR (25%). Although anastomotic
ulcers (AU) were directly implicated in five cases (45%), the
12% incidence of AU-related bleeding among 33 patients who
underwent PDR without truncal vagotomy (TV) was not sig-
nificantly different from the 9% incidence observed in 11 pa-
tients who underwent PDR plus TV. However, performance of
TV appeared to result in a higher incidence of postoperative
pulmonary complications. Five patients who underwent curative
resection survived for five years (11%). Only one of seven pa-
tients who underwent palliative bypass survived three years
(14%), and none survived to five years. Acceptable survival rates
following resectional therapy warrant an aggressive approach
to this tumor. Further, our experience suggests that TV may
increase postoperative patient morbidity without actually pro-
viding any protection from anastomotic ulceration.

WHIPPLE AND CO-WORKERS in 1935 described a

two-stage resectional procedure for carcinoma
of the ampulla of Vater.' Since that time enthusiasm
for radical extirpation or pancreaticoduodenectomy has
varied. Warren et al. have suggested that increased five-
year survival rates and reduced operative mortality jus-
tify an aggressive surgical approach.2 On the other
hand, Crile has reported improved survival and reduced
postoperative mortality in patients undergoing pallia-
tive bypass alone.3

In the last decade, methods of diagnosis have changed
dramatically. Such modalities as ultrasonography, en-

doscopic retrograde cholangiopancreatography (ERCP),
computerized axial tomography (CAT), and selective
arteriography have generally replaced barium contrast
studies in terms of diagnostic sensitivity and specificity.4
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These newer diagnostic techniques may aid in the early
differentiation of ampullary from pancreatic head car-

cinomas, lesions with similar clinical presentations yet
quite different clinical courses.58 This study reviews a

22-year experience with adenocarcinoma of the ampulla
of Vater at the University of Michigan Medical Center!
and affiliated hospitals. The diagnostic efficacy of ul-
trasonography, ERCP, arteriography, and CAT scan-

ning, as well as the relationship of preoperative labo-
ratory studies, tumor size, and known metastases to
ultimate patient prognosis following operation, has been
analyzed.

Materials and Methods

From 1957 through 1979, 51 patients with adeno-
carcinoma of the ampulla of Vater documented by gross

and microscopic examination of resected specimens
underwent operation at the University of Michigan
Medical Center and affiliated hospitals. Follow-up iny
formation was complete through 1980 or to the time
of the patient's death. The autopsy data from 25 paJ
tients who died during the course of the study have been
included.

Duration of symptoms was calculated from date of
onset as determined by the patient to date of initial
evaluation. Positive physical findings were those evident
at the time of admission. Laboratory values were in-
cluded when first abnormal or when values peaked prior
to operation. X-ray examinations were reported as nor-

mal, abnormal, or diagnostic. Such studies were con-'
sidered diagnostic when the radiologist's evaluation sug1

gested a malignant neoplasm as the most likely cause

of roentgenographic abnormalities. The accuracy of the
surgeon's initial assessment of the site of tumor origin
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was determined by comparison of operative notes and
the pathologist's evaluation of the resected specimen.
The location and number of lymph nodes involved with
tumor were determined by histologic examination. Op-
erative deaths were defined as those deaths that oc-

curred prior to or within 30 days of discharge from the
Pospital.
Two-way cross tabulations were used to compare re-

sults in separate but comparable populations. Maxi-
mum likelihood, chi-square, and Fisher exact proba-
bility tests were applied separately to each tabulation.
Significance was established only when p values less
than 0.05 were achieved for all three tests.

Results

Of the 51 patients with adenocarcinoma of the am-

pulla of Vater, 27 were men and 24 were women. The
,ean patient age was 58.6 years, with a range of 25
to 82 years. There was no significant age or sex pre-

dilection.
Jaundice was the most common presenting symptom

and was exhibited by 82% of patients at the time of
admission. Dyspepsia, malaise, and anorexia occurred
less frequently, in 15-30% of patients. Constitutional
symptoms in general preceded the onset of clinical jaun-
~dice by several months. The most common presenting
symptoms and signs are listed in order of decreasing
frequency in Table 1.

Scleral or cutaneous icterus was the most common

abnormality noted on physical examination. Other ab-
normal physical findings, in order of decreasing fre-
luency, included weight loss (51%), hepatomegaly
(31%), hemacult positive stool (16%), and the presence

of an abdominal mass (10%). None of the patients ex-

hibited a palpable gallbladder at the time of evaluation.
Five hundred one laboratory tests were run on 51

patients. Of these, 280 (56%) were abnormal (Table 2).
Alkaline phosphatase and bilirubin levels were four and
eight times above normal mean values, respectively.
Anemia was noted in nearly two thirds of patients, but
the relatively small variance of hematocrit values from
normal mean values suggested that it was not severe.

Prothrombin time was abnormal in 59% of patients. All
temaining coagulation parameters were normal.

Nine diagnostic modalities were used in this study
with varying success (Table 3). Barium contrast studies
of the upper gastrointestinal tract, including hypotonic
duodenography, were normal in 39% of cases. Ultra-
sonography, which was used in assessing seven patients,
Suggested solid mass lesions in the area of the pancreatic
head or ampulla in three instances. False-negative re-

sults were obtained in 29% of cases. Selective arteri-
ography was used in ten patients. All of these studies

TABLE 1. Presenting Signs and Symptoms

Per Cent Median Day of
of Occurrence Prior

Symptom Patients to Admission

Jaundice 82.3 30
Pruritis 49.0 30
Abdominal pain 37.2 90
Nausea 33.3 90
Anorexia 31.4 90
Malaise 29.4 150
Vomiting 27.4 30
Dyspepsia 13.4 365
Melena 11.8 30

were considered abnormal, but only eight demonstrated
angiographic features typical of malignant neoplasms.
The ampulla was visualized endoscopically and thought
to be abnormal in six patients. Biopsies in three of these
patients were positive for adenocarcinoma. Biopsies in
the remaining three patients were diagnosed initially
as benign periampullary ulcers. These patients were

later proven to have ampullary malignancies. Comput-
erized axial tomography was obtained in only two cases

but successfully demonstrated periampullary mass le-
sions in both instances.

Fifty-one patients underwent operation (Table 4). Of
these, 28 had undergone previous exploration and bil-
iary drainage. Four of the latter group of patients had
also undergone limited local resection, as well as ex-

ploration and biopsy. Twenty-three patients underwent
a single operative procedure. No initial attempt at cur-

ative resection was made at this institution if the pre-

operative level of serum bilirubin exceeded 10 mg/dl.
Pancreaticoduodenal resection was performed using
previously described surgical techniques.9

During each operation an attempt was made by the
responsible surgeon to assess the site of origin of the
tumor. The surgeon's impression was confirmed or re-

TABLE 2. Laboratory Studies

Number Per Cent X Normal
Test of Tests Abnormal Mean Value

SGPT 35 85.7 4.3
SGOT 42 73.8 2.8
Hematocrit 47 68.3 0.9
Alkaline phosphatase' 50 66.0 4.3
Bilirubin total serum 50 64.0 8.6
Hemoglobin 44 64.6 0.9
LDH 29 62.1 2.9
Prothrombin time 41 58.5 0.85
Albumin 31 48.4 0.8
Fasting blood sugar 38 44.7 1.3
Total protein 39 23.1 0.95
Amylase 32 15.6 0.9
Globulin 23 0 1.5

Total tests 501 56
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TABLE 3. Diagnostic Procedures

Number Per Cent Per Cent Per Cent
Procedure of Cases Normal Abnormal Diagnostic

CAT scan 2 0.0 100.0 100.0
Selective arteriography 10 0.0 100.0 80.0
IVC 4 0.0 100.0 75.0
Gastroduodenoscopy 6 0.0 100.0 50.0
ERCP 6 0.0 100.0 50.0
Ultrasonography 7 28.6 71.4 42.9
UGI 33 39.4 60.6 27.3
Barium enema 13 84.6 15.4 0.0
Liver scan 8 75.0 25.0 0.0

futed by pathologic examination of the resected speci-
men. Clinical judgment was correct in 29 instances, for
an overall accuracy rate of 66%. Incorrect assessments
were made in the remaining 13 cases.

Seven of 44 patients who underwent PDR died, for
an operative mortality of 16%. Of these, 33 patients
underwent resection alone, and 11 patients underwent
resection plus TV. The operative mortality among pa-
tients who underwent palliative bypass was not signif-
icantly different from that of patients who underwent
potentially curative resections (Table 5).
The complication rates in patients who underwent

pancreaticoduodenectomy alone vs. those who under-
went PDR with TV were 57.6% and 81.8%, respectively
(PNS). However, the frequency of pulmonary and bil-
iary complications varied in relation to the type of op-
eration performed (Table 6). Pneumonia occurred more
frequently in patients who underwent vagotomy in ad-
dition to PDR than in those who underwent resection
alone. A subsequent analysis of possible contributing
factors such as prolonged operating time, increased in-
traoperative blood loss, and an increased incidence of
intra-abdominal sepsis failed to demonstrate any sig-
nificant differences between these two groups of pa-
tients. Ascending cholangitis occurred only in patients
who had undergone palliative bypass. Morbidity and
mortality did not vary according to the type of operation
performed when patients were grouped by age, duration
of symptoms, weight loss, severity of jaundice, and/or
preoperative levels of serum proteins.

TABLE 4. Operative Therapy

Operative Therapy
Primary procedure 18
Prior exploration and biopsy 1
Prior exploration and biliary drainage 22
Prior exploration, biliary drainage, and local resection 3

Total 44

Biliary Bypass
Primary procedure 5
Prior exploration and biliary drainage 1
Prior local resection and biliary drainage 1

Total 7

Among patients who underwent PDR, postoperative
gastrointestinal hemorrhage was observed in 11. The
sources of bleeding, documented either endoscopically
or at reoperation, included erosive gastritis in five cases
and anastomotic ulcerations (AU) in five other cases.
No specific source of bleeding was identified in the re-
maining patient. Anastomotic ulcers were observed
from ten days to four years following operation, but
80% of these lesions were demonstrated within three
months of operation. The 12% incidence of AU-related
gastrointestinal bleeding among 33 patients who under-
went resection alone was not significantly different from
the 9% incidence observed in 11 patients who underwent
resection plus TV.

Forty-four resected specimens were available for
pathologic examination. The mean diameter of the re-
sected lesions was 2.1 cm, with a range of 0.75 to 8.0
cm. Among patients who underwent curative resection,
tumor size did not correlate with operative morbidity
or mortality. Lymph node metastases were demon-
strated in 16 (36.4%) resected specimens. Neither op-
erative morbidity nor mortality was altered by the pres-
ence or number of lymph nodes involved by tumor.
The five-year survival rates of patients who under-

went resection vs. palliative bypass are illustrated in
Figure 1. Cumulative survival rates at one, three, and
five years for 44 patients who underwent resection were
67%, 26%, and 16%, respectively. In contrast, there
were no five-year survivors among the group of seven
patients who underwent palliative bypass only. All of
the latter patients eventually died of carcinoma. Sim-
ilarly, 24 of 32 patients (75%) who died within five
years of a curative resection succumbed to recurrent
tumor. One additional patient died of unrelated causes.
The cause of death could not be determined in the seven
remaining patients. Length of survival among patients
who underwent curative resection was not affected sig-
nificantly by tumor size or by the presence and number
of involved lymph nodes at the time of resection.
Ten of 37 patients (27%) who survived a curative

resection developed late postoperative gastrointestinal
problems. Four patients complained of intractable diar-
rhea, eight patients experienced weight loss of greater
than 10 kg, and nine additional patients were affected
with persistent abdominal pain.

Discussion

There appears to be no age or sex predilection among
patients with adenocarcinoma of the ampulla of Vater
in this or other clinical series.2'5'8 Although there was~
a tendency for males to outnumber females, only War-
ren, Fish, and Beall determined this difference to be
significant.2"0"' In this as in other studies, ampullary
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TABLE 5. Morbidity and Mortality

Number of Per Cent Per Cent
Operation Patients Morbidity Mortality

Pancreaticoduodenectomy
alone 33 57.6 12.1

Pancreaticoduodenectomy
with vagotomy 11 81.8 27.3

Bypass 7 57.1 28.6

adenocarcinoma occurred most frequently between the
ages of 55 and 65 years.

Nonspecific abdominal complaints have been re-
ported as the earliest appearing symptoms in patients
with ampullary adenocarcinoma.7"2" '3 This was also
true among our 51 patients. Jaundice occurred in 30%
of the patients in the present series. This sign most
commonly caused our patients to seek medical atten-
tion. Similar occurrence rates were documented pre-
viously by others7"15"'6 A palpable gallbladder has been
reported in 13-65% of patients with ampullary ade-
nocarcinoma. However, none of the 51 patients in the
present series exhibited this finding at the time of ex-
amination. The absence of a palpable gallbladder in our
patients may have been due to earlier diagnosis as com-
pared with that of previous reports. Perhaps more likely,
this observation was due to the significant number (n
= 23) of patients who had undergone biliary decompres-
sion prior to admission to our institution.
Many authors have emphasized the clinical associ-

ation of occult blood in the stool and jaundice in patients
with periampullary neoplasms9-10" 5" 7; some have gone
so far as to suggest that these findings are specific for
periampullary neoplasms.'5"8 In our series, however,
only 15.7% of jaundiced patients were found to have
hemacult positive stools. This incidence may be artifi-
cially high since many patients had undergone previous
exploration and biliary decompression. Jaundice and
hemacult positive stools have been reported not only in
patients with ampullary carcinoma, but also in patients
with biliary lithiasis, acute alcoholic hepatitis, and he-
mobilia as well.'9-24
The classic findings of anemia and obstructive jaun-

dice occur with regularity in patients with adenocar-
cinoma of the ampulla of Vater.7" 3"15"'7 Pancreatic en-
docrine and exocrine functions, as evaluated by glucose
tolerance tests and serum amylase levels, are usually
normal.""' 25 In contrast to the findings of Gilsdorf and
Spanos, no relationship existed in the present series
between specific laboratory abnormalities and postop-
erative morbidity or mortality.26 It is important to note,
however, that curative resections were not undertaken
unless the preoperative serum bilirubin was below 10
mg/dl.

Hypotonic duodenography has been a traditional

TABLE 6. Complications

Pancreatico- Pancreatico-
duodenectomy duodenectomy

alone with Vagotomy Bypass
Complication (n = 33) (n = 11) (n = 7)

Wound infection 18.2% 9.1% 14.3%
Abdominal abscess 15.2% 27.3% 14.3%
GI hemorrhage 24.0% 18.0% 14.3%
Septicemia 12.1% 18.2% 14.3%
Pneumonia 3.0% 36.4% 14.3%
Marginal ulcer 12.1% 9.1% 0.0%
Pleural effusion 6.1% 9.1% 0.0%
Renal failure 0.0% 9.1% 14.3%
Ascending cholangitis 0.0% 0.0% 28.6%
Bile peritonitis 0.0% 9.1% 0.0%
Pulmonary embolus 3.0% 0.0% 0.0%

Average 7.6% 12.0% 10.4%

method of diagnosis in patients with obstructive jaun-
dice.27'28 Among the patients in the present study, 50-
80% of the contrast studies of the upper gastrointestinal
tract were abnormal. Unfortunately, falsely normal
studies occurred in 40% of cases; although sensitive,
hypotonic duodenography lacks specificity, an obser-
vation that has been demonstrated in other series as
well. 15,25.28 Initial experience with selective visceral ar-
teriography in patients with suspected ampullary car-
cinoma is less extensive than that with contrast radiog-
raphy, but it is encouraging.2829 In the present series,
arteriography was abnormal in 100% of cases and was
diagnostic of periampullary mass lesions in 80% of
cases. Ultrasound, which clearly is a safe and useful
noninvasive technique in the evaluation of jaundiced
patients, failed to delineate a mass in four of seven
patients with documented periampullary lesions. This
lack of specificity may have been due in part to the
small size of some of the ampullary lesions noted at the
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FIG. 1. Cumulative survival rates of patients with adenocarcinoma of
the ampulla of Vater who underwent radical pancreaticoduodenal
resection vs. palliative biliary and/or enteric bypass.
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time of operation. Warren and Hoffman have observed
previously that fiberoptic duodenoscopy and duct ra-
diography cannot be depended upon to diagnose am-
pullary neoplasms reliably.4 These modalities were ac-
curate in 50% of patients studied. However, ampullary
neoplasms were diagnosed incorrectly as benign am-
pullary ulcers in 25% of our patients who underwent
endoscopy and biopsy. This high incidence of mislead-
ing histologic diagnoses contrasts sharply with the ex-
perience of Braasch and Camer, who strongly advocate
these diagnostic techniques.25 Computerized axial to-
mography was used in only two patients but was di-
agnostic in each. Our results echo similar reports, which
describe the excellent diagnostic accuracy of CAT in
the jaundiced patients.303'

Five-year survival rates of 6-40% have been reported
in patients undergoing curative resection for ampullary
adenocarcinoma.4'5'8"4"5"6"8'2'32'33 Five patients ( 1%)
in our series survived five years. This comparatively low
five-year survival rate may be explained by the greater
number of curative resections (86%) attempted in this
than in other series. Only one patient in this series who
underwent palliative bypass survived for three years,
and no patients so treated survived to five years. Op-
erative mortality was similar whether the patient under-
went curative resection or palliative bypass. Patients
who underwent bypass procedures generally had locally
extensive or metastatic disease that precluded safe re-
section. Improved patient selection clearly plays an im-
portant role in any effort to improve survival rates
among patients with ampullary adenocarcinoma. Re-
sectional therapy in our hands was not associated with
an increase in morbidity or mortality. Crile's experi-
ence, however, suggests that bypass is preferable to re-
section because of lower mortality and morbidity. Data
from the present study do not support Crile's obser-
vations. The significant opportunity for prolonged pa-
tient survival without increased risk of attendant com-
plications emphasizes the importance of resectional
therapy among these patients. An aggressive approach
to these lesions has indeed been advocated by other
investigators as well.3"18'31'32

Intraoperative differentiation of pancreatic from am-
pullary carcinomas can be difficult and at times im-
possible. Warren cited a 10% incidence of incorrect in-
traoperative assessment of the site of tumor origin in
his series.2 The 34% incidence in the present series, al-
though higher than that described by Warren, did not
alter therapy and simply serves to underscore the dif-
ficulties in differentiation that may be encountered at
laparotomy.

Scott and Grant recently reported an association be-
tween postoperative anastomotic ulceration and de-
creased survival in patients undergoing pancreatico-

duodenectomy without vagotomy.35'36 The development
of anastomotic ulcerations following operation in our
series did not appear to decrease survival significantly.
The high incidence (36%) of this complication reported
by Scott among patients undergoing pancreaticoduo-
denal resection with vagotomy differs from the 9% in-
cidence observed in the present series. Similar low in-
cidences have been reported in other series as well.7" 5"16'36
In this study, the addition of TV to pancreaticoduo-
denectomy did not decrease the frequency or severity
of postoperative gastric complications (ulceration and/
or bleeding). However, vagotomy plus resection ap-
peared to result in an increased incidence of postop-
erative pulmonary complications. Disparities in patient
age, operative blood loss, and duration of the operative
procedure could not be identified as factors that may
have contributed to this difference. Our experience sug-
gests that TV may increase postoperative patient
morbidity without actually providing any protectiorb
from AU.
Warren and others have reported increased survival

rates among patients without nodal metastases who
undergo curative resection.46"'33 In the present series,
16 of 44 resected specimens showed histologic evidence
of nodal involvement. However, the presence and/or,
number of nodes involved with carcinoma did not ap-
pear to alter patient survival.

Evaluation of the patient with symptoms of weight
loss and mild but persistent gastrointestinal distress
should include ultrasonography and/or computerized
tomography. These noninvasive techniques may be use-
ful in evaluating the presence of a small pancreatic mass
and may help to define the status of the biliary ductal
system. Duodenoscopy and duct radiography may be
of additional value to determine the etiology of the bil-
iary obstruction. It is important to note, however, that
a negative endoscopic biopsy of the ampulla should be
viewed with suspicion in such a patient. Selective vis-
ceral arteriography may be necessary to define normal
and variant fore and midgut arterial anatomy, to pro-
vide differential diagnostic information regarding tu-
mor vascularity, and to aid in establishing resectability
prior to operation.

Obstructive jaundice resulting from carcinoma of the
ampulla of Vater warrants aggressive surgical therapy.
If the level of serum bilirubin does not exceed 10 mg/
dl, single-stage resection and primary reconstruction
should be considered. However, if the total serum bil-
irubin exceeds 10 mg/dl, preliminary biliary de-
compression should be undertaken. This can be accom-
plished most easily by the percutaneous or intraoperative
placement of a catheter in the biliary duct system. Pan-.
creaticoduodenectomy remains the therapeutic proce-
dure of choice in patients with ampullary adenocarci-
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noma and no evidence of distant metastases. Resection,
as opposed to palliative bypass, offers the greatest op-
portunity for cure at no apparent increased risk to the
patient.
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