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Clinico-pathological Conference

A man with abdominal pain and melaena

SIR GANGA RAM HOSPITAL, NEW DELHI

THE CASE
A 37-year-old man, who had consumed alcohol regularly for 15
years, presented to the Sir Ganga Ram Hospital with a 3-month
history of a dull, right-sided upper abdominal pain. The pain
radiated to the back and was relieved by food, vomiting and
analgesics. He had been seen at another hospital at the onset of his
symptoms, where a complete blood count, renal and liver function
tests, serum lipase and amylase were all normal. Ultrasound
examination of his abdomen showed a grade I fatty liver. He was
prescribed a proton pump inhibitor but since his symptoms were
not relieved he went to another hospital, where his haemoglobin
level was found to be 8.2 g/dl. A CT scan of the abdomen showed
a mildly dilated common bile duct till its lower end. Two days
before his admission to our hospital, the patient had been passing
black stools. When seen in the emergency department he looked
pale and had mild tenderness in the right hypochondrium.

After admission, his haemoglobin level was 4.2 g/dl with
normal renal function and coagulation profile. The liver function
tests were also normal except the alkaline phosphatase level
which was raised (360 i.u./L) and the serum albumin which was
low (2.6 g/dl). The serum amylase and lipase were slightly
elevated, being 299 and 132 i.u./dl, respectively. An ultrasound of
his abdomen showed a liver with a mildly coarse echotexture, the
portal vein was 13 mm in diameter and there were a few periportal

collaterals. The intrahepatic bile ducts were normal, with the
common bile duct being 8 mm in diameter. The head of the
pancreas was bulky and heterogeneously hypoechoic with a
normal body and tail. Upper gastrointestinal (GI) endoscopy (Fig.
1) showed a normal oesophagus and stomach. There was an ulcer
at the junction of the first and second part of the duodenum which
was bleeding actively. Adrenaline (1:10 000) was injected around
the ulcer but the bleeding continued, so a haemoclip was applied
and the bleeding stopped. He was treated with blood transfusions
and proton pump inhibitors and although he continued to have
melaena for a week his haemoglobin level was maintained.
However, his pain persisted and gradually increased in intensity.

A non-contrast CT scan of the abdomen showed a lobulated
lesion posterior to the head and uncinate process of the pancreas,
inseparable from it with a tiny speck of calcification. Hence, an
endoscopic ultrasound examination was done (Fig. 2), which
showed fresh blood in the duodenum with multiple collaterals in
the head of the pancreas. CT angiography (Fig. 3) of the abdomen
again showed a bulky head and uncinate process of the pancreas.
There was a 17 mm × 17 mm cystic lesion in the head and a
thrombus partly occluding the portal and superior mesenteric
veins.

During the next few days, he continued to have severe abdominal
pain, the haemoglobin level fell from 9 g/dl to 6.4 g/dl and he had

FIG 1. Upper gastrointestinal endoscopy showing an actively bleeding ulcer at the junction of the first and second part of the duodenum
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melaena again. A repeat upper GI endoscopy (Fig. 4) showed an
active bleeding point in the second part of the duodenum, adrenaline
(1:10 000) was injected and haemostasis was achieved.
Conventional angiography of the coeliac axis (Fig. 5) revealed an
abnormal blush in the head of the pancreas, possibly related to a
tumour, with early filling of the veins. The feeding artery to the
abnormal blush from the gastroduodenal artery was embolized
with gel foam and coils, and a check angiogram showed no early
filling of the veins. Angiography from the superior mesenteric
artery then showed a similar blush in the same region which was
unchanged but it could not be embolized.

He repeatedly needed blood transfusions and continued to
have severe pain. Hence, an operative procedure was done.

DIFFERENTIAL DIAGNOSIS
DR S.V. SHRIKHANDE: The patient is a 37-year-old man, a chronic
alcoholic, who had been having pain in his right upper abdomen
for 3 months. At this point, I would think of pancreatitis as he was

an alcoholic and the pain was radiating to his back. The pain was
better after a meal and, according to conventional teaching, the
pain of a duodenal ulcer would be relieved after food. So, I would
keep in mind peptic ulcer disease or the more common diagnosis
of gastritis. Two days before admission to the Sir Ganga Ram
Hospital he developed melaena and his haemoglobin level was 4.2
g/dl. Here, I would also think of variceal bleeding as he was an
alcoholic, but the pain is difficult to explain. Peptic ulcer disease
would be a better fit in this situation.

His haemoglobin level on admission was 4.2 g/dl, so he had
had a major bleed. His bilirubin level was normal, alkaline
phosphatase level was mildly raised and the ultrasound showed a
coarse echotexture of the liver. I would think of alcoholic liver
disease but there were no varices on endoscopy, so a variceal bleed
is extremely unlikely. He had an upper GI endoscopy twice (Figs
1 and 4) when he bled, one showed a bleeding ulcer at the first part
of the duodenum, while another showed bleeding from the second
part of the duodenum, a different site from the first endoscopy. I

FIG 2. Endoscopic ultrasound showing multiple collaterals in the pancreas with no obvious mass

FIG 3. CT angiography of the abdomen showing a bulky head and uncinate process of the pancreas which had a heterogeneous attenua-
tion. There is a cystic lesion 17 mm × 17 mm in the head of the pancreas and a thrombus partly occluding the portal and superior
mesenteric veins.
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DR NAIMISH MEHTA: Initially, when the patient was referred to
us with abdominal pain radiating to the back and melaena, our first
impression was a posterior penetrating duodenal ulcer. As the first
endoscopy showed an ulcer at the junction of the first and second
part of the duodenum, we thought we had made the correct
diagnosis. However, the pain was persistent and there was further
bleeding. The second endoscopy showed bleeding from the second
part of the duodenum. EUS and CT angiography showed a bulky
head and uncinate process of the pancreas with abnormal
enhancement. At this stage, we kept focal pancreatitis in mind. CT
scan also showed a cystic lesion in the head of the pancreas, so we
thought of a cystic neoplasm in the head of the pancreas or a
choledochocoele. Conventional angiography showed early filling
of the portal vein in the arterial phase, and finally we suspected
either a vascular tumour or a PAVM.

DR K.S. RAWAT: On CT scan, the liver was normal and the
intrahepatic biliary radicles were not dilated. The head and uncinate
process of the pancreas were bulky and showed a heterogeneous
attenuation. There was an abnormal enhancement with multiple
vascular channels within the head and uncinate process and
around it. There was a cystic lesion measuring 17 mm × 17 mm
seen in the head of the pancreas. Even the wall of the first and
second part of the duodenum showed abnormal enhancement.
The body and tail of the pancreas were normal and there was a
partial thrombus in the distal superior mesenteric vein and main
portal vein.

DR NAIMISH MEHTA: As the patient had been in hospital for a
long time with repeated falls in the haemoglobin level and
continuing pain, we decided to operate. On exploration, we found
multiple collaterals around the pancreatoduodenal region and a
vascular mass in the head of the pancreas. The pancreas distal to

would keep in mind the portal vein diameter of 13 mm and mild
periportal collaterals. Endoscopic ultrasound showed collaterals
in the head of the pancreas. CT angiography (Fig. 3) showed a
bulky head and uncinate process of the pancreas with abnormal
enhancement and multiple vascular channels within it, and a
partial thrombus in the portal vein. These findings are making the
diagnosis difficult but interesting.

At this stage, I would think about some hypervascular lesion in
the pancreatoduodenal region such as a neuroendocrine tumour,
angiosarcoma, cystadenoma or cystadenocarcinoma. The patient’s
CA 19-9 level was within normal limits.

We can now discuss the conventional angiography (Fig. 5).
This really clinches the diagnosis. It shows an abnormal blush
from both the coeliac axis and the superior mesenteric artery. A
very important finding is early filling of the portal vein
simultaneously with the arterial blush in the head of the pancreas.
So there is some arteriovenous communication. This picture of the
conventional angiography has narrowed down the differential
diagnosis to a pancreatic arteriovenous malformation (PAVM) or
some hypervascular lesion such as a neuroendocrine or islet cell
tumour, cystadenoma, cystadenocarcinoma or angiosarcoma. I
would think of PAVM first as there was no definite tumour found
on EUS or CT angiography.

DR S.V. SHRIKHANDE’S DIAGNOSIS

Pancreatic arteriovenous malformation (PAVM)

CLINICAL DISCUSSION
DR SUNILA JAIN: Thank you, Dr Shrikhande for a coherent

discussion on this interesting case. I would request the clinical
unit for their working diagnosis.

FIG 4. Second upper gastrointestinal endoscopy showing active bleeding from a focal point in the second part of the duodenum. The
ampulla was normal.

FIG 5. Conventional angiography: Coeliac axis angiogram shows an abnormal blush (TB) in the pancreatic head region with early filling
of the portal vein (PV). A feeding artery from the gastroduodenal artery was embolized with gel foam and coils. A check angiography
showed no early filling of the veins. Superior mesenteric artery (SMA) angiogram showed a blush in the same region.
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the neck was normal. We obtained control of the portal vein above
and the superior mesenteric vein below, carefully isolated the
vascular lesion and were able to perform a standard pancreato-
duodenectomy. The bile duct was 10 mm in diameter and the main
pancreatic duct was 4 mm. On cut section, we could see multiple
cystic areas filled with blood clots; but there was no definite
tumour. We could not palpate any thrombus in the portal vein. The
procedure and the postoperative course were uneventful except
for delayed gastric emptying. The patient was relieved of the pain
and there was no further bleeding. He was discharged on
postoperative day 14. Our operative diagnosis was an arteriovenous
malformation in the head of the pancreas.

DR S.V. SHRIKHANDE: In the literature, fewer than 80 cases of
PAVMs have been described. The first case was reported in 19681

by Halpern et al. in a patient with Osler–Weber disease. Previously,
a PAVM represented about 5% of all GI arteriovenous
malformations but they are being recognized more frequently due
to advances in imaging techniques. They are more common in
men, congenital in origin in 90% of cases,2 arise from anomalous
arteriovenous communications and are acquired3 in 10% following
trauma, inflammation or tumours. They are more commonly
located in the head compared to the body and tail, but sometimes
may occupy the whole pancreas. One-third of these are associated
with hereditary telangiectasia or the Osler–Weber syndrome.
Many of them are asymptomatic and those which are symptomatic
usually present with abdominal pain and GI bleeding; they may
also present with jaundice and portal hypertension. Our patient
had abdominal pain, GI bleeding and a mildly dilated bile duct
with periportal collaterals. The bleeding may be due to rupture of
the PAVM into the pancreatic duct or intestinal lumen.3–5 A
patient may also bleed from varices because of associated portal
hypertension. The diagnosis can be made with Doppler ultrasound,
CT angiography, MR angiography or conventional angiography.
The most appropriate treatment is not certain but options include
a wait-and-watch policy in asymptomatic patients, angiographic
embolization, and radiation or surgical2 extirpation in symptomatic
patients. Angiographic embolization is not effective as these
lesions have a tendency to develop new collaterals and recur. Sato
et al. reported successful radiation therapy for massive PAVMs.6

Studies have shown that a complete cure is possible only with
complete extirpation of the affected part.

DR S. NUNDY: How would you have managed this case,
Dr Shrikhande?

DR S.V. SHRIKHANDE: I have not come across a PAVM, but have

dealt with hypervascular lesions in the head of the pancreas such
as neuroendocrine tumours. I think this patient would have
required nothing less than a pancreatoduodenectomy, for whatever
the diagnosis was. As this patient was at high risk for severe
bleeding during surgery due to hypervascularity and collaterals I
would also, as you did, first take vascular control above and below
and then go ahead with the procedure. I would also have a
polytetrafluoroethylene (PTFE) graft available in case a long
segment resection of the superior mesenteric and portal vein was
necessary.

PATHOLOGICAL DISCUSSION
DR SUNILA JAIN: We received a pancreatoduodenectomy specimen
in which macroscopically, the gut mucosa was unremarkable
except for a focal area of congestion at the region corresponding
to the head of the pancreas. A section through the head of the
pancreas showed some cystic areas filled with blood clots (Fig.
6a). Serial slicing of the head revealed multiple slit-like channels
irregularly spread all over the region, some of them were dilated
and filled with blood (Fig. 6b). Microscopically, these vascular
lesions were composed of thin and thick vascular channels of
varying size (Figs 7a and 7b). These vessels were present throughout
the pancreatic parenchyma and they were replacing it almost
completely in certain areas. Some of these venous and arterial
channels were communicating with each other along with smaller
capillary vessels. These also showed fresh blood, fibrin and
recanalized thrombi. At the periphery we saw pancreatic tissue
which was atrophied and replaced by fibrosis. Similar vascular
channels were present in the submucosa of the ampulla (Fig. 7c),
the peripancreatic fat and the bile duct wall. So, the findings were
consistent with an arteriovenous malformation in the pancreato-
duodenal region.

FINAL DIAGNOSIS

Arteriovenous malformation of the head of the pancreas

CONCLUDING DISCUSSION
DR S. NUNDY: Arteriovenous malformations are usually painless,

what could be the reason for pain in this patient?
DR S.V. SHRIKHANDE: I think the pain was either due to raised

pressure because of an increased vascular flow or due to
inflammation in the pancreatoduodenal region. Dr Sunila Jain,
were you able to see any prominent nerves in any of the sections,
just to explain the reason for pain?

FIG 6a. Gross photograph of the head of the
pancreas showing scattered cystic spaces and
congested areas

FIG 6b. A section through the head of the
pancreas showing many irregular, larger,
dilated and congested channels
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DR SUNILA JAIN: No, we did not see any prominent nerves.
DR S.V. SHRIKHANDE: Portal hypertension is often due to

increased flow. In this patient, the partial portal vein thrombosis
can be explained by an abnormal jet flow into the portal vein from
abnormal communications.
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