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ORIGINAL ARTICLE

Surgical Management of Internal Pancreatic Fistula in Chronic
Pancreatitis: A Single-Center Experience
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ABSTRACT

Objective Management of internal pancreatic fistula is challenging because it is a rare and uncommon complication of chronic pancreatitis.
The aim of this study was to evaluate the efficiency of the different ways of diagnostics and treatment for internal pancreatic fistula.
Material and methods The prospective analysis of surgical treatment of the internal pancreatic fistula among 39 patients was carried
out. Patients’ data, diagnostic findings and surgical procedure were analyzed. The comparative estimation of surgical interventions was
executed using questionnaire SF-36 v2™. Results The results of the current study demonstrate good facilities of computed tomography,
magnetic resonance cholangiopancreatography (92.3%) for determination of internal pancreatic fistula. 28 patients underwent Frey’s
procedure, 8 - cystopancreatojejunal anastomosis using Roux-en-Y loop, 3 - combination of Frey’s procedure and cystopancreatojejunal.
Total morbidity and mortality was 12.8% and 2.6% respectively. We admitted significant improvement in comparison of life quality before
and after operation (p<0.01). Conclusion Surgery remains an excellent and safe option for patients suffering from internal pancreatic

fistula in chronic pancreatitis with significant improvement in their quality of life.

INTRODUCTION

Internal pancreatic fistula (IPF) is a rare clinical entity,
but it is a well-known serious complication of acute /
chronic pancreatitis (CP) and pancreatic trauma which is
associated with significant morbidity and mortality [1, 2, 3,
4,5,6,7,8,9,10,11,12,13,14,15,16,17,18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32]. The inflammation of
the pancreas can lead to pancreatic ductal disruption and
to leakage of pancreatic secretions. In the acute attack or
persistent inflammation, partial pancreatic duct necrosis
is usually walled off by a local inflammatory reaction.
Which results in the formation of a pancreatic pseudocyst.
However, in other patients the ductal disruption is not
walled off or only incompletely walled off, and an IPF
develops. Pancreatic ascites (PA) occurs when a disrupted
pancreatic duct leads to pancreatic fluid extravasation
that does not become sequestered as a pseudocyst, but
drains freely into the peritoneal cavity. Occasionally, the
pancreatic fluid tracks superiorly into the thorax, and a
pancreatic pleural effusion (PPE) occurs [10, 19, 22]. PA
and PPE occur together in 14% of cases, and 18% have a
PPE alone [10, 19, 21, 22].
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Prevalence of PA and PPE in patients with CP ranges
from 3.5% to 18.2% [2, 3, 4, 7, 8]. PA is caused by leakage
of pancreatic juice through rupture of main pancreatic
duct (MPD) or tributary ducts, which is located proximal to
stricture of MPD. Ductal disruption can communicate with
abdominal cavity through pore of pseudocyst or directly
[8,9, 11, 21]. IPF through pseudocyst is seen in up to 80%
of cases [2, 11, 24, 25, 26].

Pancreatic juice extravasation into the peritoneal
cavity was described by Smith in 1953 [23]. Pancreatic
ascites was first named by Cameron in 1969 [24].
Since then, no randomized controlled trials have been
performed because of the low incidence of IPF. Diagnosis
and treatment strategy for this complication of CP are still
challenging and controversial [4, 5, 19, 21].

This study demonstrates a 14- yr. experience
of IPF management. The aim of this study was to
evaluate the usefulness of spiral triple-phase computed
tomography (CT), magnetic resonance imaging of the
pancreas (pancreatic-MR) with magnetic resonance
cholangiopancreatography (MRCP) in definition of the
IPF and to analyze the efficiency of different methods of
surgical treatment for CP with PA and/or PPE.

PATIENTS AND METHODS

From January, 1 2002 to December, 31 2015 in the
Department of Hepatobiliary Surgery in the City Clinical
Hospital of Emergency Care (Minsk, Republic of Belarus),
1026 patients with various complications of CP underwent
surgery. The PA and/ or PPE were identified among 39
(3.8%) patients with CP (last patient with such complication
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underwent surgery in February 2015). All patients were
preoperatively seen by a panel of gastroenterologists and
surgeons who decided on the indication for surgery.

The diagnostic algorithm before surgery included
diagnostic paracentesis (with cytological, biochemically
and bacteriological investigation), abdominal
ultrasound, endoscopic ultrasound (EUS), fiberoptic
gastroduodenoscopy, triple-phase CT among all patients,
and pancreatic-MR together with MRCP, when CT was
unhelpful in IPF or main pancreatic duct (MPD) rupture
identification.

Pre-and intraoperative outcome data was prospectively
recorded in a standard form. Before the day of a surgery all
patients received antibiotic prophylaxis, a weight-adapted
thrombosis prophylaxis with low molecular weight
heparin, and a pancreatic secretion inhibitor (octreotide,
300-600 pg/day subcutaneously for 7 days). Preoperative
nutritional risk assessment was performed within the first
24 h of admission using the Subjective global assessment
(SGA) [33], Nutritional Risk Screening (NRS 2002)
[36]. Delay of surgery was made for patients at severe
nutritional risk. Surgical intervention had been postponed
until nutritional status was corrected (total protein >70
g/L; serum albumin >35 g/L; hemoglobin >133 g/L in men,
>117 g/L in women; BMI >18.5).

The choice of surgical procedure depended upon the
characteristics of disease for an individual patient. The
surgery was not focused only on PA and PPE symptoms
relief but on management of the primary disease - CP. The
surgical intervention was planned according to the ductal
anatomy and site of the rupture, pancreatic stones, fibrotic
mass with ductal strictures particularly in the head of
the pancreas and extraglandular abnormalities including
pseudocysts. At the same time, we maximally preserved
the functional pancreatic tissue to reduce probability of
postoperative endocrine and exocrine insufficiency.

Outcome measures were postoperative complications
both in-hospital regardless of total hospital stay and
within 30 days following discharge to home readmission
rates within 30 days from initial discharge, and 30-day
mortality. Evaluated complications were pancreatic
fistula, relaparotomy, postoperative hemorrhage, acute
pancreatitis, wound infection and medical complications
(pneumonia, renal failure, etc.).

The evaluation of the surgical interventions was carried
out using a version of the questionnaire of the life quality in
MOS SF-36 v.2™ [34]. The Russian version MOS SF-36 was
validated by the International Centre of life quality evaluation
in Saint-Petersburg [35]. The questionnaire created in the
patient’s native language gives more objective information.
We analyzed indices of psychological and physical health
before operation and in 12 - 24 month after it and relapse
of PA or PPE during this period. The follow-up protocol
included questioning by MOS SF-36, laboratory examination,
abdominal ultrasound and ultrasound investigation of pleural
cavities, chest X-ray.

The study was approved by the Government's
Regional Ethics Committee, which has a broad official
representation from the areas of ethics, genetics, law,
medicine, psychology and nursing and also includes lay
people and unrelated patients.

The data of survival patients were analyzed. Statistical
analysis was performed using SPSS® for Windows release
11.0.0 (SPSS, Chicago, IL, USA) based on Wilcoxon’s rank
test (comparison of treatment results in groups before and
after the operation). p<0.05 was considered statistically
significant.

RESULTS
Patients

Average age was 41 years (range 29 - 63), with 34
(87.2%) patients of being male. Twenty eight patients
(71.8%) had clinical implications of PA. Among 5 patients
(12.8%), the fistulas tracked up into the mediastinum and
then into a pleural cavity and the presentation was with
a massive PPE. Both ascites and pleural effusions were
identified in six cases (15.4%). 37 patients (94.9%) were
heavy drinkers and 2 patients (5.1%) had biliary etiology
of pancreatitis.

All patients had been suffering attacks of severe
recurrent abdominal pain (at least 1 per month requiring
opiates). 38.5% of them coexisted with abdominal swelling.
Large amounts of pancreatic fluid leaded to appearance of
herniasin 3 cases. 11 patients (28.2%) had chest symptoms.
On the admission physical examination, many patients
were cachectic with profound temporal wasting and a
grossly distended abdomen. The prevalence of patients
at risk for malnutrition according to the Subjective global
assessment (SGA), Nutritional Risk Screening (NRS 2002)
was 43.6%. All patients with malnutrition got nutritional
support, enteral and/or parenteral - for who were not able
to be fed orally for various reasons for 10 - 14 days.

Diagnostics

Diagnostic paracentesis was performed among all
patients with PPE and/or with volume of the PA above
1 liter (51.3%). Laparocentesis and/or thoracentesis
revealed non-infected fluid with a protein level >25 g/L
(inclusion criteria) and a markedly elevated amylase level
(>1000 1U/L) (inclusion criteria) (100%). 32 patients
with CP but with a protein level <25 g/L, amylase level
<1000 IU/L (alcoholic liver disease (n=26), portal vein
thrombosis (n=1), cardiac failure (n=3), malignant disease
(n=2)) were excluded.

CT-scanning was performed among all patients. MPD
rupture was identified in the head (51.3%) / isthmus
(20.5%) (Figure 1) of the pancreas among 28 patients
(71.8%) who had bulky head of pancreas (>35 mm),
dilated MPD (>7 mm) distally to the stricture, stones in
parenchyma and/or in ductal system in these cases. Those
patients underwent duodenum-preserving pancreatic
head resection with longitudinal pancreaticojejunostomy
(Frey’s procedure) [36] (Figure 2).
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Figure 1. Example of a patient with an internal pancreatic fistula (IPF)
in the place of the caput-body junction which is clearly identified at thin-
slice helical CT-scan as a regular hypodense zone (arrow) with adjacent
parenchymal atrophy.

Combination of CT, pancreatic-MR with MRCP made
possible to reveal IPF among 8 (20.5%) patients. They
had pseudocysts connected with MPD in the body or in
the tail of the gland. The rest of the pancreas was revealed
with signs of CP (fibrosis, stones in parenchyma) but
without ductal hypertension (MPD <3 mm). We performed
cystopancreatojejunal anastomosis using Roux-en-Y loop.

Among 3 (7.7%) patients we could confidently find
neither MPD rupture nor fistula. According to CT- and
MR-scanning, they had fibrotic pancreatic head (>40
mm), dilated Wirsung duct (>7 mm) with large (>80 mm)
pseudocyst in the tail. We made the effort to visualize IPF
with help ofendoscopicretrograde pancreatography (ERP).
Due to the presence of fibrous stenosis cannulation wasn'’t
possible in two cases. In 1 case we found the connection
between MPD and pseudocyst but nor rupture site.
Extent of operation for this cohort was Frey’s procedure
combined with pseudocyst resection and drainage using
the same jejunal Roux limb [36].

Postoperative Course

Postoperative complications, depending on the
type of a surgery, are shown in Table 1. The overall
surgical morbidity was 12.8% caused by postoperative
haemorrhage once (2.6%), wound infection twice
(5.1%), one patient (2.6%) with pleural effusion had
pneumonia. Overall, two (5.1%) patients received a re-
laparotomy. A 30-day mortality rate of 2.6% was caused by
pancreaticojejunostomy leak (n=1). The length of hospital
stay was 16.4 days [Me [25-75%] = 16.4 (14-19.5)]. There
wasn’t readmission within 30 days.

The efficiency of the surgical treatmentand its influence
upon life quality of patients were appraised using survey
design MOS SF-36. The questioning was performed before
the surgery and after 12 - 24 months. The findings of the
investigation are represented in Table 2.

We admitted significant improvement of all score
criteria after operation (p<0.01) in comparison of
life quality before it. It demonstrates high results and
suitability of the surgical treatment PA and PPE.

Mortality and relapse of PA / PPE weren't observed
during 2 year follow - up and lab tests were normal
Neither ascites in abdominal cavity nor fluid in pleural
cavities were revealed during ultrasound investigation.
Chest X-ray did not show any pathology.

DISCUSSION

Chronic pancreatitis is a continuing inflammatory
disease of the pancreas characterized by irreversible
morphologic changes that typically cause pain and / or
permanent loss of endocrine, exocrine functions [33,
37, 38]. The overall incidence of chronic pancreatitis in
Europe is thought to be about 6-7 per 100 000, and data
suggests increasing incidence [39, 40]. We can suggest that
rare complications, such as IPF, shall encounter more often
in physician’s practice.

All publications show similar etiology and symptoms of
IPF with PA/PPE. PA/PPE occurs in cachectic patients with
abdominal pain (from mild to severe) and history of CP
due to alcohol consumption (72 - 94%) [1, 2, 3, 4, 5, 6, 20].
Same patients may have increased abdominal girth with
appearance of hernias (particularly umbilical hernias),
dyspnea with cough which can make the doctor think about
the possible presence of IPF. But this clinical progression
can mimic liver diseases [41]. Confirmation can be easily
made by paracentesis with subsequent fluid testing. In the
majority of cases it contains high concentration of amylase
(>1000IU/L) and protein (>3 g/L) [1, 2,3, 4,5, 6,9, 10, 20,
21, 22,23, 24, 25, 26, 27, 28].

Choice ofimaging methodstillremainsunresolved in IPF
visualization. The results of the current study demonstrate
good facilities of CT, pancreatic-MR together with MRCP
(92.3%) for determination of PA’/PPE’ cause and precise
localization of MPD rupture. These up-to-date, risk-free
diagnostic techniques showed good results in many cases
[3,4,5,10, 16]. In 3 cases we couldn’t confidently identify
IPF so we had to use ERP. The diagnostic power of ERP is
between 53 and 87% [2, 6, 16, 17, 18] but it could not be
considered successful because of technical difficulties in
our 2 cases. We also didn’t find IPF among these patients
during the surgery. We think that it was undetectably
small. About 10% of IPF are impossible to monitor with
any visualizing technique [39].

Treatment strategy for CP with IPF is still challenging
and controversial [4, 5, 19, 25]. The conservative
management landscapes of the IPF are a). Rest to the
pancreas and to limit pancreatic exocrine stimulation by
keeping the patients nil per os, b). Nutritional support by
means of nasojejunal feeds or by total parenteral nutrition,
c). Use of drugs that decrease pancreatic secretion d).
Drainage of fluid by aspiration, drainage of ascites or by
tube thoracocentesis [25]. The efficiency of conservative
therapy of IPF ranges from 17% to 50 % [1, 2, 3, 4, 5, 10,
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Figure 2. Example of Frey’s procedure. The site of the main pancreatic duct (MPD) rupture (white arrow). Yellow arrow shows opened dilated MPD.

Table 1. Postoperative parameters.

Frey's procedure  CPJ anastomosis

n=31 (%) n= 8 (%)
Postoperative Complications

Overall rate 4(12.9) 1(12.5)
Wound infection 2 (6.5) 0(0)

Pneumonia 0(0) 1(12.5)
Hemorrhage 1(3.2) 0(0)
Pancreaticojejunal leakage 1 (3.2) 0(0)
Reoperations 2 (6.5) 0(0)
Mortality 1(3.2) 0(0)
Readmission within 30 days 0 (0) 0(0)

CPJ cysto pancreato jejunal anastomosis using Roux-en-Y loop

Table 2. Quality of life evaluation according to SF-36 v.2tm before
operation and follow-up.

N =39 (Me [25%-75%])

Indicator Before After
operation operation

Physical Functiong (PF) 12.5[10-27.5] 42 [20-55] p<0.01
Role-Physical (RP) 0[0-0] 25 [25-50] p<0.01

rates p

Bodily Pain (BP) 20 [12-22] 57 [51-64] p<0.01
General Health (GH) 22.5[15-30] 44.5[30-47] p<0.01
Vitality (VT) 20[12.5-20]  50[40-50]  p<0.05
Social Functioning (SF) 18.8 [0-25] 50[37.5-75] p<0.01
Role-Emotional (RE) 0 [0-0] 333[333- 001
66.7]

Mental Health (MH) 20 [10-24] 48 [40-68] p<0.01
Physical Health summery ) 35.6 [33.2-

(PHs) 27.5 [26.3-28.8] 206] p<0.01
Mental Health 38.1[33.1-

summery(MHs) 23.8[19.9-26] 40.6] p<0.01

Me [25%-75%] - Mediana [25% cases - 75% cases]; p - Wilcoxon’s rank
test

21, 28]. The risk of death with conservative treatment is
reported to be 12 - 17% [3, 4, 5, 10], so we use it just for
preparation before surgery.

In many series it has been reported that endotherapy,
includingsphincterotomyand placementofatransduodenal
pancreatic stent across the site of ductal leak, is successful
in 50 - 90% of cases [5, 6,11, 16, 18, 31]. While this method
does have its advantages, it is worthwhile noting that it
has a number of side effects. Complications of endoscopic
stenting such as perforation, bleeding, exacerbation of
pain due to acute pancreatitis, infection of associated fluid
collections, alterations in ductal morphology following
stenting have been marked in 0 - 9% [2, 4, 20, 30]. Relapse
of PA or PPE was in 10 - 50% of patients who henceforth
required surgery [5, 20, 30, 32].

The efficiency of surgical management is reported
to amount of 80-92% (no relapse was observed) if the
adequate decompression of MPD has been achieved [3, 4, 5,
29]. The surgical failure rate is 12-18% if a point of leakage
is found before surgery [3, 4, 5, 6, 10], and the surgical
mortality rate is 6 - 8.3% [3, 8, 10, 11, 29]. The considering
surgical treatment facilitates to decelerate rapidity of
CP progression, prevent recurrent acute exacerbations
in CP and sometimes improve endocrine and exocrine
pancreas functions [12, 13, 14]. In our study, all patients
had indications for surgery: 28 (71.8%) underwent
Frey’s procedure (severe pain, head of pancreas >35
mm, dilated MPD (>7 mm), stones in parenchyma and/
or in ductal system); 8 (20.5%) - cystopancreatojejunal
anastomosis using Roux-en-Y loop (pain, MPD < 4 mm,
pseudocysts connected with MPD); Frey’s procedure with
cystopancreatojejunal (severe pain, head of pancreas
>35 mm, dilated MPD (>7 mm), stones in parenchyma
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and/or in ductal system + pseudocysts connected with
MPD) was performed three times. Our article shows that
surgical treatment of CP complicated PA/PPE can be safely
made with low morbidity (12.8%) and mortality (2.6%).
There was no relapse of PA/PPE at a follow-up of 24
months. It stands to mention that it was highly significant
improvement in all quality-of-life measures [42].

The main deficiency in this current study was not able
to conduct a randomized control trial as the pancreatic
ascites is a rare complication of chronic pancreatitis.

CONCLUSION

Based on these findings, the following conclusions may
be done: up-to-date diagnostic techniques (triple-phase CT,
pancreatic-MR, MRCP) are essential in diagnosis of CP and its
complications including IPF. Frey’s procedure is preferable
procedure for the treatment of this cohort of patients. Surgery
remains an excellent and safe option for patients suffering CP
that leads to significant improvement in quality of life.
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