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Abstract

Complex fistulas of the duodenum and biliary tree are severe complications of gastric
surgery. The association of duodenal and major biliary fistulas occurs rarely and is a
major challenge for treatment. They may occur during virtually any kind of operation,
but they are more frequent in cases complicated by the presence of difficult duodenal
ulcers or cancer, with a mortality rate of up to 35%. Options for treatment are many and
range from simple drainage to extended resections and difficult reconstructions.
Conservative treatment is the choice for well-drained fistulas, but some cases require
reoperation. Very little is known about reoperation techniques and technical selection of
the right patients. We present the case of a complex iatrogenic duodenal and biliary
fistula. A 42-year-old Caucasian man with a diagnosis of postoperative peritonitis had
been operated on 3 days earlier; an antrectomy with a Roux-en-Y reconstruction for
stenotic peptic disease was performed. Conservative treatment was attempted with
mixed results. Two more operations were required to achieve a definitive resolution of
the fistula and related local complications. The decision was made to perform a
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pancreatoduodenectomy with subsequent reconstruction on a double jejunal loop.
The patient did well and was discharged on postoperative day 17. In our experience
pancreaticoduodenectomy may be an effective treatment of refractory and complex
iatrogenic fistulas involving both the duodenum and the biliary tree.

Introduction

Duodenal fistula is an infrequent but life-threatening complication of gastric surgery,
with an incidence estimated to be 3-8% in several series [1]. General agreement has been
reached to use conservative treatment of well-drained fistulas [2]; however, in some
instances the complexity and the appearance of peritonitis or the long-lasting persistence
of fistulas require reoperation [2]. Very little is known about reoperation technique;
reoperation may include a wide range of techniques varying from simple drainage to
patching or extensive demolition with subsequent reconstruction which carries a high
morbidity and mortality. We present the case of a complex iatrogenic duodenal and
biliary fistula managed during a 4-month period and requiring pancreatoduodenectomy
for definitive treatment.

Case Report

On October 28, 2005, a 42-year-old Caucasian man was referred to our hepatobiliopancreatic
surgery division from a secondary center with a diagnosis of postoperative peritonitis. The patient had
no history of other significant disease except for a chronic duodenal peptic ulcer with stenotic evolution.
He had been operated on 3 days earlier with a distal gastric resection and a Roux-en-Y reconstruction
for a peptic stricture of the proximal duodenum. The operation was started using a laparoscopic
approach, but it was converted to laparotomy as a result of unspecified technical difficulties. On
postoperative (p.o.) day 3, the patient experienced acute abdomen and was reoperated on by the same
surgeon, who described the presence of a large periduodenal fluid collection with evidence of local
infection. During this second operation, drainage of the peripancreatic space and placement of a T-tube
in the biliary tree were performed.

On arrival to our center, the patient exhibited septic shock condition; a complete abdominal
computed tomography (CT) scan (fig. 1) revealed a wide intraabdominal abscess. Percutaneous
fluoroscopic-guided repositioning of the drains placed during the previous operations was performed.
Fistulography showed a complex fistula in the periduodenal area (fig. 2). Total parenteral nutrition
(TPN) was started immediately, together with octreotide administration at a dose of 0.5 mg/day via
subcutaneous injection 2 times a day. Antibiotics were given on the basis of amoxicillin-clavulanate 2 g
every 6 h intravenously. The patient’s condition improved, and his septic status was completely resolved
on p.o. day 8. Approximately 900 ml/24 h of amylase-rich biliary fluid came from the drainages. After a
water-soluble contrast upper gastrointestinal examination showing good patency of the gastrojejunal
anastomosis, a mixed TPN and oral nutrition regimen was started. With the consistent reduction of
fluid from the drainages to less than 100 ml/day of amylase-rich fluid, the patient was discharged on p.o.
day 20 (p.o. day 23 from the first operation) with the drains (a periduodenal silicone-elastomer 28F tube
and a T-tube in the biliary tree) left in situ and with oral food intake, and followed on a daily basis in the
clinic.

On p.o. day 34 (p.o. day 37 from the first operation), the patient presented complaining of fever and
severe abdominal pain. On physical examination a marked abdominal tenderness in the upper right
quadrant and mesogastric area was evident. He was readmitted to the hospital. Abdominal CT showed a
recurrent abscess in the periduodenal area, and a further fistulography showed the previously known
fistula with displacement of both the periduodenal tube and the distal branch of the T-tube. The patient
underwent surgical reexploration, at which time we noticed the presence of a 3 x 3 cm hole in the lateral
aspect of the wall of the second part of the duodenum. After a cholecystectomy, a catheter was inserted
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and a cholangiogram was obtained; it showed 3 fistulas in the biliary tree (lower choledochus, medium
choledochus, and common hepatic duct), but no duodenal obstruction was found. A complete toilette
was performed, and the drains and the biliary drainage were repositioned. The option to perform a
hepaticojejunal biliary diversion was excluded because of extensive inflammation in the peripancreatic
area. The patient’s general condition improved dramatically after the operation, but the drains persisted
with an average output of 800 ml/day of amylase-rich biliary fluid requiring continuous replacement to
avoid electrolyte disturbances. On reduction of the drainage output to less than 100 ml/day of still
amylase-rich clear fluid, a control abdominal ultrasonogram showed no collections in the periduodenal
area. All drains were removed except for the periduodenal one and the T-tube. The drain output
decreased to 50 ml/24 h of clear fluid with a low amylase concentration. The patient was discharged on
p.o. day 22 (p.o. day 56 from the second operation and p.o. day 59 from the first operation) and
returned to the clinic for follow-up on a daily basis.

Two weeks after discharge (p.o. day 36 from the third operation), the patient was readmitted with
jaundice, tremors, chills, fever, and upper right abdominal quadrant pain. On physical examination, he
showed pain on palpation of the right upper quadrant and enlargement of the liver. Contrast-enhanced
CT scan revealed no fluid collections in the periduodenal area, and bile culture showed mixed infection
from Enterococcus organisms and methicillin-resistant Staphylococcus aureus. Cholangitis was
diagnosed, and antibiotic therapy was started with ampicillin and vancomycin, with complete remission
on day 9. Oral food intake was restarted on post-readmission day 5. He was discharged again on p.o.
day 45 from the third operation, and returned to the clinic for follow-up with both the T-tube and the
periduodenal tube still in place, draining less than 100 ml/day of clear fluid with an average amylase
concentration of 2,000 U/]; no bile had ever appeared in the fluid collected from the periduodenal drain.

On February 14, 2006 (p.o. day 113 from the first operation, p.o. day 110 from the second operation,
and p.o. day 76 from the third operation), the patient presented complaining of a sudden worsening of
his clinical condition: fever and abdominal pain appeared together with severe leukocytosis, and
abdominal examination showed frank diffuse tenderness. After urgent readmission, contrast-enhanced
CT of the abdomen showed bowel distension with widespread abdominal fluid collection and signs of
necrosis in the right colon wall; there was no recurrent abscess in the periduodenal area (fig. 3). An
emergent reoperation was then decided on. Intraoperative findings were as follows: the right colonic
wall showed superficial necrotic areas and no evident perforation, and there was right colonic artery
thrombosis with no pulse in the marginal artery until the right colonic flexure. The wall of the second
duodenal portion was completely missing, and the ampulla of Vater appeared in the surgeon’s view.
Perioperative cholangiogram showed the persistence of the lower choledochus fistula and complete
leakage from the duodenal wall; no leakage was noted from the previous upper biliary fistulas. An
extended right colectomy was performed, associated with a pancreaticoduodenectomy and

reconstruction of the biliary and pancreatic anastomoses on two separate defunctionalized jejunal loops.

The postoperative period was characterized by the onset of a low-output pancreatic fistula. The
patient was discharged on p.o. day 17 from the fourth operation. The pancreatic fistula had healed
spontaneously on p.o. day 32 from the fourth operation, and the drains were definitively removed
on p.o. day 35. At 58 months, the patient is doing well; however, he requires pancreatic enzyme
replacement and ferrous and folate supplementation as a result of malabsorption. His body mass index
is 28 kg/m’, and he leads a normal life.

Discussion

Complex fistulas of the duodenum and biliary tree are a rare, life-threatening
complication of gastric surgery. The association between duodenal and major biliary
fistulas occurs rarely, but is a serious challenge for treatment. Such fistulas may
complicate virtually any operation in the peripancreatic area, but are more likely to occur
in the presence of complex duodenal ulcers or cancer [1]. A high mortality rate of up to
35% has been described in association with such a complication [2, 3]. Death may occur
as a result of either infectious or systemic complications, mainly electrolyte imbalance.
Skin changes at the external fistula orifice may exacerbate the patient’s discomfort.
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Postoperative fistulas are associated with a lengthening of hospitalization, leading to an
increased exposure to hospital infections.

In an elegant review by Falconi and Pederzoli [1], the single association of duodenal
fistulas with distal gastric resection was reported to be 0-6%, with a 0-4% overall
mortality rate, whereas an approximately 10% mortality rate is found with biliary complex
fistulas [4]. In the described case we faced a double situation: a lateral high-output
duodenal fistula and a complex biliary fistula having at least three leakage points on the
biliary tract. Moreover, the previous Roux-en-Y gastrojejunostomy had made it
impossible either to treat at least the biliary fistula by endoscopic stenting or to obtain a
reliable diagnostic study according to current literature suggestions [5-7]. We decided to
apply a conservative strategy, and fluoroscopy was used to reposition the drains that were
already in place, obtaining a good external drainage of the fistulas and achieving a good
clinical response.

A critical point in managing upper gastrointestinal fistulas is the patient’s nutritional
status. Malnutrition is often an additional cause for delayed healing as it acts by at least
three different mechanisms: lack of food intake, loss of protein- and energy-rich fluid in
fistula discharge, and hypercatabolism associated with sepsis [8]; therefore, the
maintenance of a good nutritional status is mandatory [9-11]. Once we obtained
resolution of the sepsis, we applied a mixed regimen of TPN plus oral nutrition; oral
nutrition was permitted by the presence of a well-performing gastrojejunostomy, but
concomitant TPN was necessary to keep electrolytes balanced. Oral food intake was
administered as a water-soluble mixture of simple fats, glutamine, arginine, fish oils,
nucleosides, nucleotides, trace elements, and vitamins as provided by our nutritional
service. We did not notice any increase in the fistula output at the reprise of oral intake as
reported by some authors [9, 12-14]. We routinely use octreotide in treating
gastrointestinal fistulas, usually at the recommended dose of 0.5 mg given subcutaneously
in two administrations. The rationale for use of octreotide is that by reducing overall
output volume and enzyme secretion, the risk of local tissue injury by the latter is
reduced, even in the absence of strong evidence of the usefulness of octreotide [15-19].
Our patient showed an initial significant decrease in fistula output with apparent
resolution within 5 weeks. At 5 weeks he was readmitted with an abdominal abscess
requiring reoperation.

At surgical exploration we found dislocation of both the T-tube and the peripancreatic
drains, a lateral duodenal fistula with a maximal diameter of 3 cm, and a periduodenal
abscess. Cholecystectomy was performed, and a cholangiogram was obtained through a
transcystic approach, confirming three lesions in the lower and middle choledochus and
in the common hepatic bile duct; the decision was made to separately drain the three
biliary lesions and the peripancreatic spaces. Postoperatively the inflammatory state
resolved, but the fistula persisted with a high output. Nutrition was restarted as before,
together with octreotide. Once again the patient improved with the persistence of the
fistula.

The characteristics of the duodenal fistula suggested to us that it had never healed
spontaneously: it was lateral and greater than 2 cm, with unhealthy tissues surrounding it
[1]. We also knew that the correct timing for definitive treatment should be delayed by at
least 6 weeks after resolution of the systemic inflammatory response [14, 20, 21]. While
we were considering the ultimate reoperation for definitive fistula treatment, the patient
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experienced a right colonic acute ischemia requiring further urgent laparotomy. At
operation we did not find significant inflammation at the duodenal and periduodenal
tissues. The decision was made to treat the fistula and colon at once.

Options for repair of duodenal fistulas are many, with the choice depending on the
surgeon’s decision at the time of operation. In our case we had to consider the extension
and complexity of the biliary damage and the high risk of recurrence if we repaired the
duodenum. A hepaticojejunal anastomosis was appropriate for treatment of biliary
fistulas, but the issue was how to deal with such a damaged duodenum. Applying a
serosal jejunal patch seemed to have limited chances of success, even though this
procedure has been well described in a number of papers [21, 22], and duodenectomy
with primary reimplantation of the ampulla of Vater [23, 24] did not appear to have a
greater chance of cure because of the complex situation that would have also required a
hepaticojejunostomy. Similar to several reported cases [25-28], the decision was made to
perform a pancreaticoduodenectomy, and reconstruction was performed on two separate
defunctionalized jejunal loops for each bile duct and the pancreatic stump, which was
anastomosed in an end-to-end invaginated fashion. The operation was successfully
carried out, and the patient recovered. A low-output pancreatic fistula developed
postoperatively, but it resolved spontaneously within 32 days. The patient is doing well
and has achieved a normal lifestyle under ferrous and folate supplementation as a result of
malabsorption and pancreatic enzyme supplementation owing to steatorrhea.

Conclusion

We can confirm that in our fortunate and limited experience, pancreatico-
duodenectomy may be an effective solution in the treatment of refractory and complex
fistulas involving both the duodenum and the biliary tree. Operation must be carried out
with a delay of at least 6 weeks from the drainage, and associated acute bowel disease
seems not to contraindicate the procedure when there are no abscesses in or near the
pancreaticoduodenal area. The rarity of such cases limits the possibility of a wider
experience; therefore, we suggest that only experienced surgeons in highly specialized
centers should perform this technique.
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Fig. 1. Abdominal CT scan showing a wide paraduodenal fluid collection. The images were acquired
upon the patient's admission.

DRENAGGIO PERCU

4

Fig. 2. Fistulography showing the presence of a wide damage on the coledochal lateral wall.
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Fig. 3. Non-contrast-enhanced abdominal CT scan showing necrosis of the right colonic wall and
diffuse but not periduodenal abdominal fluid collections.
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