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Radiographic evaluation of pancreatico-jejunal
shunts
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SUMMARY This paper describes opacification and identification of two surgically constructed
pancreatico-jejunal shunts. A fibreoptic panendoscope was used with retrograde injection via the
ampulla of Vater (ERCP). This procedure makes possible more accurate anatomical evaluation
and so more precise clinical appraisal of both pre- and post-surgical states.

With the development of surgical shunts to adjacent
gut and hence more adequate internal drainage of
pancreatic secretions, the number of patients relieved
of the agonizing pain of relapsing pancreatitis has
increased (Puestow and Gillesby, 1958; Gillesby
and Puestow, 1961; White, 1965; Warren and
Mountain, 1971; Way et al., 1974). Not only do
the shunting procedures relieve pain but they may
halt the destruction of pancreatic tissue with its loss
of both exocrine and endocrine function.
One problem in the postoperative evaluation of

these patients has been to determine the continued
patency of the shunt itself. In the past, this evalua-
tion has been largely a combination of the history of
amelioration of pain, the clinical and laboratory
evaluation of the activity of the pancreatic enzymes,
and post-surgical insulin requirements. In spite of
complete laboratory studies, such evaluations have
often been less than satisfactory.
With the development of fibreoptic endoscopy

and the ability mechanically to inject contrast
material into the pancreatic ducts through the
panendoscope, a more careful study of the gland
has been possible preoperatively. Better selection of
patients both for drainage procedures and for a
combination of resection and drainage is now also
possible (McCune et al., 1968; Oi et al., 1970;
Takagi et al., 1970).

Until recently, however, postoperative evaluation
was still fraught with frustration.

Recently, we have had the opportunity to study
two patients, some months after surgery, who had
undergone pancreatico-jejunal shunts. The patients
were evaluated using standard laboratory and clini-
cal tests. In addition, panendoscopy was carried out
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in both patients with visualization of the duct
systems of the pancreas.

In each case, we were able, fortunately, not only
to see the pancreatic ducts themselves, but to
visualize the pancreatico-jejunal shunts. In the first
case, we found that adequate drainage was still
taking place and in the second that drainage was
unsatisfactory and further surgery was indicated.
Thus, the radiographic procedures were crucial in
evaluating their postoperative status.

Case histories

CASE 1
J.C. was a 34 year old black male with a long history
of drug abuse and of alcoholism dating back to the
age of 15 years. Over the last seven or more years,
he had developed diabetes and was requiring 40
units of NPH insulin per day. He had been recently
detoxified and was off heroin. In addition to the
diabetes, he had noted over the past three or four
years a change in his stools, which had become
frothy, foul-smelling, and frequent.
He experienced chronic weight loss and suffered

severe upper abdominal distress after any intake of
food. The abdominal pain was referred to the back
in the typical pancreatic radiation.

Physical examination showed a well-developed
black male with evidence of chronic weight loss.
There was tenderness on deep pressure in the
epigastrium but no enlargement of the liver. He had
a moderate anaemia. Radiographs of the abdomen
demonstrated calcifications throughout the entire
pancreas and calcified stones in the gallbladder. An
upper gastrointestinal series was entirely normal.
The oral cholecystogram demonstrated a well-
opacified gallbladder containing numerous small
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stones with good contraction after a fatty meal. The
total bilirubin was normal and the alkaline phos-
phatase was the only elevated liver enzyme.
The patient was maintained on a 3000 calorie

diabetic diet and 40 units of NPH insulin per day.
He was given pancreatic supplements and oral iron.

It was thought that he had a chronic relapsing
pancreatitis and that visualization of his pancreatic
duct system was indicated.

(a)

Accordingly, he was transferred to the University
of California Hospital in San Francisco and on 12
September 1974 endoscopic retrograde cholangio-
pancreatography (ERCP) was carried out.

Excellent visualization of the pancreatic duct was
obtained (Fig. la). The main duct was dilated from
the head of the pancreas to the tail. The side branches
were well visualized and were also grossly dilated,
giving a 'chain of lakes' appearance. After removal of

(b)

(c)

(d)
Fig. 1 Case 1. (a) Preoperative appearance of a massively dilated main pancreatic duct and side branches typical
of chronic pancreatitis. (b) Post pancreatico-jejunostomy pancreatogram shows a filled main pancreatic duct with
early drainage into the jejunal segment (arrows). Note that duct dilatation and tortuosity has been altered by
surgical drainage. (c) After the fibreoptic endoscope had been removed, the contrast material in the anastomotic
jejunal loop is more clearly seen. Some contrast material has drainedfrom the ampulla into the duodenum (arrow).
(d) Lateral view ofmain pancreatic duct (black arrows) showing the anterior location of the segment ofjejunum
draining the pancreas (white arrows).
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the cannula delayed films at 30 minutes showed only
fair emptying of the pancreatic duct. Attempts to
visualize the common bile duct were unsuccessful.

After ERCP examination, the patient experienced
severe pancreatitis which was treated with sedation
and gastric decompression using a nasogastric tube.
During this pancreatitis, a pancreatic sonogram
demonstrated pancreatic enlargment with no evi-
dence of cyst formation.

After the patient had recovered, he was trans-
ferred to Children's Hospital in San Francisco and
was taken to surgery on 21 October 1974 (Dr E. W.
Miller). At operation, moderate enlargement and
fatty infiltration of the liver was noted. The gall-
bladder was tense and contained a multitude of
small stones. The biliary duct system was normal on
intraoperative cholangiography. The pancreas was
a firm, scarred, densely fibrous gland, shrunken in
size. The pancreatic duct was dilated and contained
10 ml or more of milky fluid. A pancreatico-
jejunostomy with Roux-en-Y jejunojejunostomy
(Puestow procedure) and a cholecystectomy were
performed.

After recovery from the surgical procedure, the
patient was discharged on a 3 000 J diabetic diet. The
insulin requirement dropped from 40 to 25 units
NPH per day and he was instructed to continue the
use of the pancreatic supplements. He continued to
do well and returned to school.

In February of 1975, because of the recurrence of
upper abdominal distress, the patient was readmitted
to the University of California Hospital in San
Francisco and a repeat panendoscopy with ERCP
was carried out.

Injection of contrast material rapidly filled a
dilated and ectatic ductal system (Fig. Ib). Very
early in the course of injection, contrast material
was seen to enter the loop of jejunum which was
anastomosed to the mid-portion of the pancreatic
duct and, throughout the procedure, contrast
material readily spilled from the pancreatic duct
into the jejunum through the Roux-en-Y anastomo-
sis (Fig. 1 c and d).
The recurrence of the patient's symptoms, though

mild, were found to be due to a resumption of his
drinking, and he was instructed to stay away from
alcohol entirely.
He was discharged improved on his insulin

maintenance and prescribed diet and has remained
well since, gaining 7 kg (15 lb) in the 11 months
since his second ERCP.

Comment
By employing endoscopy and retrograde injection of
the pancreatic duct it was possible to demonstrate
that the pancreatico-jejunostomy was functioning

effectively and that the recurrent symptoms were not
due to obstruction of the surgical drainage.

CASE 2
The second patient, a 49 year old black female
school teacher, had a long history of chronic
pancreatitis which presented with severe abdominal
pain and required several hospitalizations beginning
in 1971. The clinical diagnosis of pancreatitis was
made shortly after the onset of her pain. With
repeated hospitalizations she showed increasing
pain and weight loss, but failed to develop diabetes
or steatorrhea. Gallbladder studies showed no
evidence of stones within either the gallbladder or
duct system. The upper gastrointestinal series showed
no evidence of ulcer. There was no history of
significant alcohol intake or of drug abuse.

Because of the recurrent and increasingly severe
pain and because of a history of surgery for maligan-
cies of both the breast and the cervix, coeliac and
superior mesenteric arteriograms were performed in
July 1973 which demonstrated no evidence of
malignancy in the upper abdomen but were con-
sistent with chronic pancreatic disease.
She continued to work until February 1974,

when, because of increasing pain and weight loss,
she underwent surgery. A partial resection of the
body and tail of the pancreas was carried out with a
pancreatico-jejunostomy and a Roux-en-Y jejunum-
to-jejunum drainage (Dr J. Gordon Holmes). The
biliary system, in keeping with the negative chole-
cystogram, failed to show any evidence of gross
disease.

After surgery, the patient continued to suffer from
intermittent upper abdominal pain with meals and
developed a diabetes easily controlled on insulin and
steatorrhea which responded to oral pancreatic
enzymes. She required frequent medication for pain.
An upper gastrointestinal series in October 1974

was normal and an abdominal sonogram performed
on 14 February 1975 showed no enlargement of the
pancreas or pseudocyst formation.

Because of the pain and weight loss in the pre-
sence of what appeared to be adequate replacement
therapy, ERCP was performed in February 1975
(Alta Bates Hospital, Berkeley, California). The
contrast material filled the pancreatic ducts satis-
factorily and a small amount flowed distally into the
pancreatico-jejunal anastomosis and so on into the
jejunum.
The main pancreatic duct appeared moderately

dilated and there was a narrowing at the pancreatico-
jejunal anastomosis (Fig. 2 a-c). It was thought that
a stone partially obstructed the drainage at this
point.
For these reasons and because of continued pain,
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(a)
(:M

(b)

Fig. 2 Ccase 2. (a) Retrogradle pancreatogram
demitontstratinig abnormal side branches in the region
of the head of the pancreais. The fmaini pancreatic
duc t narrows suddenzly (arrow) at the site of
pancreatico-jejunostomzy. (b) Colntrast mtiateria l
drains front the maini pancreatic dulict into jejiiiiiunum
(solid arrows). The anastomiiosis appears as a niarrown,
channel (open arrow). (c) A radiograph taken 30
minutes after- cotfrast material wals inistilled in the
miiain pancreatic duct, and after the canntula had beei
withdrawn front the amiplullai, shows retenttioni of
pancreatic diuct contents.

(C)
a total pancreatectomy seemed indicated. According-
ly, on 16 April 1975, in addition to the total pan-
createctomy, a choledochojejunostomy and a
revision of the Roux-en-Y jejunal anastomosis was
carried out. The patient's postoperative course was
quite satisfactory, and she was discharged improved.
Examination of the resected specimen demonstrated
severe chronic pancreatitis with multiple calculi
partially obstructing the main duct.

Follow-up examination in May 1975 found the
patient gaining weight and looking well. Her
diabetes was under control and with oral enzymes
her digestive functions appeared to be satisfactory.
Nine months after her last surgery she has occasional
abdominal discomfort. Her weight is stable. The
question of possible malignancy remains.

Comment
Again, the value of endoscopy and retrograde
injection of the pancreatic duct was demonstrated.

It was apparent that the patient's continued pain and
pancreatitis was secondary to inadequate drainage
of the pancreatic duct, and the decision to perform a
total pancreatectomy could be made on anatomical
grounds firmly supporting the clinical evaluation of
the patient.

Discussion

The usefulness ofERCP in postoperative study is just
beginning to be realized. While this paper was in
preparation an excellent article by Doctor Tohio
Sato and others from Tohoku University appeared
first in the Japanese, (Sato et al., 1970) and then in
the American literature, (Sato et al., 1975). Doctor
Tohio reported on three patients with pancreatico-
jejunal shunts studied postoperatively by endo-
scopic pancreatography, and included films of one
of these studies clearly demonstrating the shunt.

It is important for the radiologist carefully to
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monitor the injection of contrast material into the
pancreatic duct during this study. In our experience,
contrast material does not enter the jejunal anasto-
mosis in large amounts at any one time.

Therefore, one must look carefully to determine
that, indeed, there is drainage. The major cause for
concern is that contrast material will leak around
the cannula placed in the pancreatic duct and into
the duodenal sweep and from there travel back-
wards to the stomach or around the duodenum to
the jejunum, giving a false picture of drainage from
the pancreatico-jejunostomy. Careful monitoring
during injection will prevent this mistake.

In both cases presented here, the main pancreatic
duct retained contrast material after the cannula
was removed from the ampulla (Figs. lc and 2c).
The retention of contrast material in the pancreatic
duct does not necessarily mean that the pancreatico-
jejunostomy is not functioning. It is well known that
contrast material is retained in pancreatic ducts
afflicted by chronic pancreatitis, with retention up
to 25 and 30 minutes (Goldberg et al, in press).
Retention is simply a manifestation of dilatation and
lack of functioning smooth muscle in the pancreatic
duct, associated with decreased flow of pancreatic
juices and occasionally obstruction by calculi.
Therefore, there are many reasons for such retention
beside failure of a pancreatico-jejunostomy.

In the armementarium of the gastroenterologist
and surgeon for study of pancreatic disease both
pre- and postoperatively, the recently acquired
fibreoptic panendoscope which allows retrograde
injection of the pancreatic and biliary drainage
systems has proved a valuable addition.
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