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Tumours and pseudotumours of the region of the
ampulla of Vater: an endoscopic, clinical and
pathological study
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SUMMARY From a large series of patients referred for endoscopic retrograde cholangiopan-
creatography to one endoscopist, 49 patients had the duodenoscopic appearance of a peri-
ampullary tumour. Thirty eight of these lesions were neoplastic, but the remaining 11 patients
had inflammatory non-neoplastic lesions (pseudotumours). These could not be distinguished
from the neoplasms on endoscopic appearances. The cholangiopancreatograms were similar
except that the diameter of the pancreatic duct tended to be higher in the tumour group and gall
stones were present significantly more often in the patients with pseudotumour. Endoscopic
biopsy correctly diagnosed 28 of 34 ampullary carcinomas. Two of the 11 pseudotumour patients
were subjected to surgical excision biopsy because of suspicious histological features of endo-
scopic biopsy. In the neoplastic group 19 patients underwent Whipple's procedure, seven surgical
bypass, seven endoscopic sphincterotomy only and five died without successful biliary drainage.
The overall one year survival was 44-7%. By contrast, the patients with pseudotumours were
clinically well at a median follow up 24 months (range 12-41 months), after endoscopic
sphincterotomy except for one 89 year old patient who died 22 months later from unrelated causes.

The incidence of carcinoma of the pancreas appears
to be rising in the industrialised nations, with a
proportional increase in periampullary cancers.'
Part of the increase in this incidence is related to
improvements in diagnostic techniques, particularly
endoscopic retrograde cholangiopancreatography
(ERCP), ultrasonography and computed tomo-
graphy scanning.2 Tumours of the periampullary
region are neoplastic lesions involving the ampulla
of Vater arising from the duodenum and lower
common bile duct as well as from the ampulla.2-5 It
is often difficult to distinguish between these
tumours and those which may arise from the distal
duct of Wirsung and the glandular tissue at the head
of the pancreas when these invade into the ampul-
lary region and penetrate the duodenal mucosa.3 4
Although duodenoscopy and ERCP have revolu-
tionised the pre-operative diagnosis of these
tumours considerable difficulties occur in differ-
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entiating between benign and malignant lesions
before surgery.5 8 Early and accurate diagnosis is
important for those patients with malignant peri-
ampullary lesions as the prognosis is generally much
more favourable than from pancreatic cancer after
radical resection.WIS The role of duodenoscopic
biopsy for diagnosing periampullary lesions has,
however, not been widely evaluated. This report
details the results of 49 patients who presented with
periampullary tumours, 11 of whom had inflamma-
tory non-neoplastic lesions.

Methods

PATIENTS
Between January 1975 and December 1983, over
2000 patients in the Leicestershire area were refer-
red for ERCP to DLC-L, of whom 49 had the
appearances of a periampullary carcinoma on
duodenoscopy, the commonest appearance of which
is a proliferative swelling at the papilla with a central
depression which may be ulcerated. In the opinion
of the endoscopist these would all have been
classified macroscopically as malignant tumours,
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Tumours and pseudotumours of the region of the ampulla of Vater

obviously inflammatory lesions are not included in
this study.

Biopsies were taken endoscopically both before
and after endoscopic sphincterotomy and an ERCP
attempted through the tumour mass. Cytology was
not used in this study. Thirty eight patients had
neoplastic lesions, but 11 patients had non-
neoplastic lesions despite the duodenoscopic
appearances. The clinical, biochemical, and haema-
tological features were reviewed, along with the
findings at ERCP, surgery, and necropsy. All
patients had been followed up for a minimum period
of one year. The biopsy specimens were inde-
pendently reviewed by a pathologist (KPW).
The Mann-Whitney ranking test was used to

analyse continuous parameters (Minitab Computer
package). The x2 test with Yates correction and the
two tailed Fishers exact probability test were used to
analyse clinical variables between the two groups.

Results

CLINICAL FEATURES
A comparison between the two groups is shown in
Table 1. There was no difference statistically be-

Table 1 Comparison of

tween either group in any of the features recorded
with the exception that in patients with pseudo-
tumours there was a higher proportion with epigas-
tric pain (Fishers exact probability test, p<0.01).
With respect to abdominal pain in general, however,
there was no difference between the two groups.
One patient with a pseudotumour had acute cholan-
gitis (blood culture positive for E coli). Six patients
with ampullary tumours had clinical cholangitis
(abdominal pain, rigors, pyrexia > 38°C and jaun-
dice). Of these three had positive blood cultures
(Strep faecalis and Strep pneumonia; Klebsiella; Ps
aerunginosa, respectively) and in a fourth frank pus
was seen after endoscopic sphincterotomy. No
patients with pseudotumours had a palpable gall
bladder on examination whereas 16 (42.1%)
patients with ampullary tumours had a palpable gall
bladder.

HAEMATOLOGICAL AND BIOCHEMICAL VARIABLES
These are summarised in Table 2. Lower values of
haemoglobin, haematocrit, total protein and
albumin were found in the tumour group than in the
pseudotumour group. One patient in the latter
group had low albumin and total protein levels -

clinical findings

Pseudo-
Tumours tumours

N
Females
Age M±SD years

(range)

History
Abdominal pain

Epigastric pain
Right hypochondrial pain
Back pain

Jaundice
Pruritus
Anorexia
Weight loss
Amount of weight loss
M±SD lb (range)

Nausea
Vomiting
Pale stool
Dark urine
Rigors
Gastrointestinal bleeding
Length of history
M+SD weeks (range)

Clinical examination
Jaundice
Hepatomegaly
Palpable gall bladder
Cholangitis

38
21 (55.3%)
65-4+21*4
(30-91)

16 (42%)
7 (184%)
8 (21-1%)
1 (2-6%)

33 (86(8%)
20 (52.6%)
22 (57.9%)
24 (63-1%)
16-9+24-9
(G-123)
14 (34X8%)
12 (31-6%)
28 (73-7%)
29 (76-3%.)
I1 (28X9%.)
2 (5-3% )
68±+6-7

(1-24)

33 (86.8% )
26 (68X4%)
16 (42-1%)
6 (158-%)

11
6 (54.5%)
70-8+ 16-9
(33-88)

9 (81.8%)
7 (63.6%)
2 (18X2%)
0 ((%)
8 (72%)
3 (27.3%)
11(100%)
10 (9(.9%)
23-5+17-1
(0-46)
7 (63.6%)
8 (72.7%)
6 (54.5%)
6 (54.5%)
3 (27.3%)
0 (()%)
11-1+14-2
(1-52)

8

3

0

(72-7 %Y)
(27-3%)
(n%)
((1.9%)

Haemoglobin (g/l)

Haematocrit (%)

White cell count
(x 109/l)

Urea (mmolIl)

Creatinine (RmolI1)

Total protein (g/l)

Albumin (g/l)

Alkalinc phosphatase
(IU/I)

y-Glutamyl (IU/1)
transpeptidase

Alaninc transaminase
(IU/I)

Bilirubin ([LmolI1)

Mann Whitney Ranking Test

Table 2 Comparison of haematological and
biochemical tests

Tumnours
(n =38)
M±SD
(range)

Pseudo-
tlmours
(n=ll)
M±SD
(range)

11-53+1-72
(7.8-14-5)
35±5(09
(24.9-43.1)
9-37±4-63
(4.3-23.2)
8X36±9 36
(2.8-45.1)
141-5±168-7
(32-782)
62 17±6-49
(5 1-82)
31-93±5-52
(2(-41)
819+573
(67-2862)
442+394
(14-15(X))
145±+ 115
(9-525)
189±159
(6-663)

13-61±1-96
(11-3-17-9)
40-92±5-91
(35.8-54.8)
9-01±3-68
(5.2-18-8)
5 88±2 32
(3-2-12-1)
102 7±22-8
(72-138)
67±5-31
(54-72)
36-8±3-71
(28-42)
571 ±345
(256-1220)
497±300
(17-3-1113)
279±238
(25-885)
106 5±79-6
(37-314)

p<0-003

p<0.016

NS

NS

NS

p<0O1

p<0-016

NS

NS

p<0)03

NS

1187

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.27.10.1186 on 1 O

ctober 1986. D
ow

nloaded from
 

http://gut.bmj.com/


1188

this patient has had repeat endoscopy and follow up
of more than 22 months and remains well. All the
other patients had normal albumin and total protein
concentrations and none of the 11 patients had a low
haematocrit or a haemoglobin of <1P13 g/l. In
comparison only 14 of the 38 patients with tumours
had normal concentrations of haemoglobin, hae-
matocrit, albumin, and total protein (36-8'Yo).
There was no difference with respect to serum

bilirubin and liver enzymes except that patients with
pseudotumours tended to have higher concentra-
tions of alanine transaminase.

FINDINGS AT ERCP
The success rate of cannulating the pancreatic and
common bile ducts and their diameters are shown in
Table 3. Although the diameter of the pancreatic
ducts tended to be higher in tumour group there was
no difference with respect to common bile duct
diameters to the pseudotumour group and the

Leese, Neoptolemios, West, Talbot, and Carr-Locke

endoscopic retrograde cholangiograms looked
similar in many cases (Fig. 1). Gall stones were
present significantly more so in the pseudotumour
group (Table 3). The nine patients in the pseudo-
tumour group who had not previously undergone
cholecystectomy also had ultrasonography and the
findings corroborated the presence or absence of
stones in the gall bladder.

PATHOLOGY
I Tumolurs
Thirty eight neoplasms involving the region of the
ampulla of Vater were identified in this series.
Thirty four of these were carcinomas, one a malig-
nant lymphoma, one an endocrine tumour probably
of enterochromaffin origin, and two tubulovillous
adenomas.

Sections of 33 of the carcinomas were available
for review, in the remaining case the presence of an
ampullary carcinoma was confirmed at necropsy. In

a _ , X;_ b

Fig. 1 Endoscopic retrograde cholangiogralins in a case of pseudotumour (a) and periampullary carcinoma (b).
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Tumours and pseudotumours of the region of the ainpulla of Vater

28 cases adenocarcinoma was present in the initial
endoscopic biopsy. Five biopsies did not reveal
definitive evidence of malignancy but at subsequent

Table 3 Comnparison of die e.sult.s of ERCP

Iiinours Peudo1Ifnours

Succcssful ERC
Diiametcr CBD (nmill)
Mcan±SD
(rangc)

Succcssful ERP
Diaimctcr PD (iminm)
Mcan+SD
(rangc)

Prcvious
cholccystcctomy

Galil stoncs prcscnt
Galil bladdcr
Common hilc duct
Gall bliaddcr

and common
bilc duct

31 (X'YU,)

17 35+5-71
(8-35)
28 (74%)

6-86±2.55
(2-13)

1 (2-6%)
7 (184%)
4 (10-5%)

(26'Yo)
2 (5.'3)

MNann Whitncy Rainkinig Tcst
IX Tcst with Yatcs Corrcction

It (01)ttIt

16±3-61
1( (-21)
itt (91'Y,,)

4-8±X187
(3-9)

2 (181'Y)
6 (54.5'%)
4 (36(3'%)
1 (9' 1'S,)
I9.I'Y)-',

laparotomy carcinomas were identified in all five
cases on frozen section examination of the papilla.

Histological grading of the carcinomas revealed
that 14 were well differentiated, 10 moderately
differentiated and four poorly differentiated.
Twelve of the lesions were papillary in configuration
(Fig. 2). These results are similar to those of a
previous study of periampullary carcinomas.4
The two tubulovillous adenomas identified were

similar to their counterparts in the large intestine.
Both exhibited severe epithelial dysplasia. There
was no evidence of invasion on the biopsies, but one
was shown to have carcinoma in sitiu on the resected
specimen.
The single endocrine tumour in this study infil-

trated the duodenal wall in the region of the ampulla
of Vater. It was also adjacent to a nodule of ectopic
pancreatic tissue. Although its appearances were
consistent with a tumour of enterochromaffin origin,
an origin from ectopic pancreas could not be
completely excluded. No abnormal serum peptide
concentrations were found.

2 Pseudotutmours
Sections of 10 of the 11 cases of pseudotumour were

Fig. 2 Histological appearance of (a) An ampullarv pseudotunolur (H and E), (b) A papillary carcinoma ol the
ampulla of Vater (H and E).
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available for review. Nine of the 10 biopsies
consisted of small fragments of duodenal mucosa
with a variable mixed inflammatory cell infiltrate in
the lamina propria (Fig 2). This infiltrate included
neutrophil polymorphs, lymphocytes, plasma cells,
and histiocytes. The other biopsy consisted of
duodenal mucosa and submucosa, the latter contain-
ing a nodule of ectopic pancreatic tissue. There was
no evidence of malignancy in any of these biopsies.

CLINICAL OUTCOME
1 Tumours
The treatment of the 38 patients with periampullary
neoplasia is summarised in Figure 3. Nineteen
underwent Whipple's procedure with three deaths
within 30 days of surgery (15.8%) and overall
survival at one and three years of 73-6% and 60%
respectively. At the time of follow up 12 of these
patients are still alive and the longest survivor is well
after 10 years.

Seven patients underwent surgical bypass, two of
these being late bypasses for duodenal obstruction
after initial endoscopic sphincterotomy had decom-
pressed the biliary tree. Three of these patients died
within 30 days of surgery (43%/) and the mean
survival was eight months (range (-38 months).

In 20 patients endoscopic sphincterotomy was
attempted through the periampullary tumour to
relieve jaundice. In seven patients the biliary tree
was successfully decompressed before planned
laparotomy (six Whipple's procedures, one surgical
bypass). The other 13 patients with positive biopsies
were thought unfit for major surgery and endoscopic
sphincterotomy was intended as the only treatment:
this was successful in nine but two patients required
late surgical bypass for duodenal obstruction. The
mean survival in this group was nine months (range
2-17 months). In the remaining four patients (aged
71, 73, 87, and 91 years) attempts to decompress the
biliary tree at endoscopic sphincterotomy failed and

9 Su
13 Endoscopic sphincterotomy only

4 Fai

38/____ 7 Endoscopic sphincterotomy 1 By
38.% prior to laparotomy 6 WI

17 Iiparotomy 4 By
13 Wi

1 Early death without biliary decompression

Fig. 3 Clinical outcome in 38 patients with periampullary neoplasms.

Leese, Neoptolemos, West, Talbot, and Carr-Locke

surgery was not attempted. These patients all died
within 30 days.
One 30 year old man died soon after admission

from cholangitis leading to septicaemia and hepato-
renal failure before biliary decompression was
attempted.

2 Pseudotumnours
The duodenoscopic appearances of all these
tumours was identical to the non-ulcerating papil-
liferous type adenocarcinoma of the ampulla of
Vater. Although many of them only had an in-
flammatory appearance on histology the features
were sufficiently disturbing for two patients to have
a laparotomy. In both cases a duodenotomy was
carried out and the ampulla was resected for frozen
section biopsy. These specimens showed no evi-
dence of neoplasia on either frozen section or
paraffin section histology. The remaining nine
patients with pseudotumours had endoscopic
sphincterotomy to decompress the biliary tree and in
two cases allow extraction of stones from the
common bile duct.
The median follow up of these patients was 24

months (range 12-41 months). One patient aged 83
years at presentation died 22 months later from
unrelated causes. This and the other 10 patients
remained clinically well after endoscopic sphinctero-
tomy. Seven of the patients had had repeat ERCP
and biopsy indicating resolution of the pseudo-
tumours at between three and 24 months.

Discussion

This study has shown the difficulties which can occur
in attempting to make a pre-operative diagnosis of
an ampullary tumour. Although the majority of
neoplastic lesions were adequately confirmed by
endoscopic biopsy in five cases the correct diagnosis
was not made until laparotomy. Three of the

iccessful (2 later requiring
surgical bypass for
duodenal obstruction )

iled (aged 71,73.87, 91 years )

pass

Npples
pass
hipples
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Tumours and pseudotumours of the region of the ampulla of Vater 1191

patients had a benign neoplastic lesion. Benign
tumours of the ampulla of Vater include leio-
myofibromas, lipomas, neurogenic tumours,
haemangiomas and carcinoid tumours.5 16 27 The
commonest benign neoplastic lesion is the villous
adenoma. 17-19 Up to 30% of cases show evidence of
in situ or invasive malignant changes, and was
present in one of the two cases in the present
series. i7 '9 The third patient with a benign neo-
plastic lesion had a non-secreting endocrine tumour
which may have originated in ectopic pancreatic
tissue.

Eleven of 49 patients had a non-neoplastic
periampullary tumour which we have described as a
pseudotumour. The clinical history, clinical exami-
nation and the haematological and biochemical data
showed a considerable overlap between the patients
with tumours and those with pseudotumours.
Helpful differences were that no patients with
pseudotumours had a palpable gall bladder whereas
42% of patients with ampullary tumours had a
positive Courvoisiers law. Also all the patients with
pseudotumours had a haemoglobin > 11-3 g/l and
normal haematocrit levels. The duodenoscopic
appearances were similar in both groups and both
groups had similarly dilated common bile ducts. The
pancreatic ducts were more dilated in the tumour
group, but this feature would only be helpful in a
few patients. Six of 11 pseudotumour patients had
gall stones at the time of ERCP although they were
present in the common bile duct in only two cases,
and two further patients had undergone previous
cholecystectomy (18 months and four years earlier).
This suggests that one aetiological factor may be the
passage of calculi through the ampulla of Vater
resulting in inflammatory changes with pseudo-
tumour formation. In 1938 Baggenstoss reported 18
cases of adenomatous hyperplasia in 100 consecutive
necropsy cases.2" Baggenstoss noted the similarity
between polyps, adenomatoid hyperplasia, and low
grade papillary carcinoma of the papilla of Vater.
The hypothesis was advanced that because the
papilla is an area of epithelial transition local
irritation of the mucosa of the papilla (by enzymes
and bile salts) plays an important part in the
development of polypoid hyperplasia.20 Further
follow up of our cases in this series may indicate to
what extent this hypothesis is correct.

It may be possible to improve the accuracy of
diagnosing a malignant lesion by repeating the
endoscopic biopsy several days after an endoscopic
sphincterotomy.7 In the light of our observations it
would seem wise to recommend the following
management policy. Whenever an ampullary
'tumour' is found endoscopic biopsy and sphincter-
otomy should be carried out. If doubt about the

malignant nature of the lesion persists then the area
should be re-examined, with repeat biopsies, after
an interval to allow resolution of any inflammatory
reaction in the peri-ampullary tissues. If doubt still
exists then intraoperative frozen section examina-
tion of a periampullary biopsy is indicated before
proceeding to radical surgery.
The policy has been adhered to in 12 patients

presenting with the duodenoscopic appearance of a
periampullary carcinoma since completion of this
study. Nine patients had initial endoscopic biopsies
confirming periampullary carcinoma, but in three
the biopsies were reported as benign and repeat
ERCP and biopsy confirmed the benign nature of
the lesions which resolved under duodenoscopic
surveillance.
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