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□ CASE REPORT □

Pancreatic Fistula Extending into the Thigh Caused
by the Rupture of an Intraductal Papillary

Mucinous Adenoma of the Pancreas
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Shiro Miyazawa 1, Tomohisa Iwai 1, Miyoko Takezawa 1, Mitsuhiro Kida 1,
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Abstract

We herein report the first case of a pancreatic fistula extending into the thigh caused by the rupture of an

intraductal papillary mucinous neoplasm (IPMN) of the pancreas. An 80-year-old man was suspected to have

necrotizing fasciitis because of right femoral pain. Computed tomography showed fluid retention from the

pancreatic head to the right iliopsoas muscle and an IPMN at the pancreatic head. The findings of endoscopic

retrograde pancreatography led to the suspicion of a minor leak and a pancreatic stent was placed. The pa-

tient died due to an uncontrollable infection. A pathological autopsy showed a pancreatic fistula extending

into the thigh that had been caused by the rupture of the IPMN.
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Introduction

Pancreatic fistula is a disease state that is characterized by

the extrapancreatic leakage of pancreatic juice caused by

pancreatic duct disruption, resulting from acute pancreatitis,

chronic pancreatitis, trauma, and postoperative complica-

tions. Pancreatic fistulas can be caused by acute pancreatitis,

an acute exacerbation of chronic pancreatitis, traumatic dis-

ease, postoperative complications, and pancreatic tumors.

Apart from postoperative complications, the most common

causes of pancreatic fistula are pancreatitis and trauma. As

for the pathogenesis of pancreatic fistula, local acute inflam-

mation occurring around the primary branch of the pancre-

atic duct and occlusion of the pancreatic duct by a protein

plug are thought to disrupt the peripheral pancreatic ducts,

causing the formation of a pancreatic pseudocyst, which

ruptures, leading to the development of a pancreatic fis-

tula (1, 2). An external pancreatic fistula communicates with

the body surface, and an internal pancreatic fistula commu-

nicates with other organs in the body cavity. Internal pancre-

atic fistulas form in the rough connective tissue with low re-

sistance. The leakage of fluid into the abdominal cavity

causes pancreatic ascites. Pancreatic pleural effusion results

from the leakage of pancreatic fluid from the backside to

the head of the pancreas into the thoracic cavity (2-4). The

symptoms of a pancreatic fistula are diverse and depend on

the site of the fistula. An appreciable number of patients

have initial symptoms in the other organs. We herein de-

scribe our experience with a patient who had a pancreatic

fistula that extended into the thigh. The fistula was caused

by the rupture of an intraductal papillary mucinous neo-

plasm (IPMN) of the pancreatic head.

Case Report

The patient was an 80-year-old man who presented at the

Department of Orthopedics in our hospital because of a fe-
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Figure　1.　A picture of the right femoral region on admission. 
After a tentative incision was made, redness and swelling were 
observed in the right femoral region. 

Figure　2.　Magnetic resonance images. A: A T1-weighted image, showing moderate-to-high signal 
intensity around the muscle. B: A fat-suppressed T2-weighted image, showing high signal intensity in 
the quadriceps femoris muscle, the gracilis muscle, and the semimembranosus muscle. 

Table　1.　The Laboratory Data on Admission.

14,900 /μL LDH 1,212 IU/L
Seg 95.6 % CPK 1,840 IU/L
Lym 1.7 % Amy 615 IU/L
Eos 0.2 % Glu 223 mg/dL
Mono 2.4 % BUN 77 mg/dL
Baso 0.1 % Cr 3.39 mg/dL

3.76×106 /μL Na 134 mEq/L
11.8 g/dL K 3.4 mEq/L
33.3 % Cl 100 mEq/L

19.0×104 /μL Ca 4.2 mg/dL
I-P 2 mg/dL

5.3 g/dL CRP 20.19 mg/dL
2.6 g/dL
0.6 mg/dL HbA1c(NGSP) 8.0 %
49 IU/L
35 IU/L

229 IU/LALP

WBC

RBC
Hb
Ht
Plt

T-P
Alb
T-bil
AST
ALT

Table　2.　The Laboratory Data on Day 5.

19,700 /μL LDH 726 IU/L
Seg 96.0 % CPK 278 IU/L
Lym 1.4 % Amy 1,627 IU/L
Eos 0.2 % Lipase 1,470 IU/L
Mono 2.3 % Glu 247 mg/dL
Baso BUN 91 mg/dL

3.77×106 /μL Cr 3.94 mg/dL
11.6 g/dL Na 130 mEq/L
33.7 % 3.8 mEq/L

26.3×104 /μL Cl 96 mEq/L
Ca 5.6 mg/dL

4.8 g/dL I-P 6.0 mg/dL
1.9 g/dL CRP 15.57 mg/dL
1.1 mg/dL
20 IU/L CEA 4.5 ng/mL
21 IU/L CA19-9 21 U/mL

225 IU/LALP

WBC

RBC
Hb
Ht
Plt

T-P
Alb
T-bil
AST
ALT

0.1 %

K

ver of several days in duration and pain, swelling, and red-

ness of the right thigh (Fig. 1). The patient had type 2 dia-

betes mellitus and chronic renal failure. The past history and

family history were not relevant to the current disorder. As

for the patient’s life history, the patient had smoked 10 ciga-

rettes per day for 10 years and consumed 33 g of alcohol

per day for 40 years. Blood tests (on admission showed) an

elevated C-reactive protein level, hypoalbuminemia, and

high serum levels of lactic acid dehydrogenase, creatine

phosphokinase, amylase, glucose, and creatinine (Table 1).

Magnetic resonance imaging (MRI) was performed to deter-

mine the cause of inflammation of the right thigh (Fig. 2).

Fat-suppressed T2-weighted images showed high signal in-

tensity in the quadriceps femoris muscle, the gracilis muscle,

and the semimembranosus muscle, suggesting the presence

of necrotizing fasciitis. The patient was admitted to our hos-

pital for further evaluation and treatment. A confirmatory in-

cision was made in the right thigh for diagnostic purposes.

There were no findings suggestive of necrotizing fasciitis.

Blood tests on Day 5 (Table 2) showed that the serum amy-

lase level (1,627 IU/L) and the serum lipase level (1,470 U/

L) were markedly high. Although there was no abdominal

pain, the possibility of acute pancreatitis could not be ex-

cluded. Abdominal computed tomography (Fig. 3) and mag-
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Figure　3.　Abdominal contrast-enhanced computed tomographic scans. A, B: Atrophy and degen-
eration associated with a lack of parenchyma were observed in part of the uncinate process and the 
body of the pancreas. A good contrast effect was obtained in the pancreas. Cystic lesions were present 
in the uncinate process of the pancreas (arrowheads). C, D: Fluid retention extended from the duode-
num to the right anterior pararenal space, the perirenal space, and the posterior pararenal space 
(circle). E: Fluid retention (circle) extended to the thigh over the ilium at the level of the femoral ar-
tery and vein (arrowheads).

netic resonance cholangiopancreatography (Fig. 4) were thus

performed and showed cystic lesions in the pancreatic head.

Fluid retention was seen in the region from the pancreatic

head to the region around the right kidney and the right

iliopsoas muscle, suggesting the presence of inflammatory

changes caused by pancreatitis. IPMN of the pancreas asso-

ciated with acute pancreatitis was diagnosed. The patient re-

ceived ulinastatin and imipenem/cilastatin by intravenous in-

fusion. However, the inflammation did not improve. Dis-

seminated intravascular coagulation developed on the Day

11. The amylase levels in the exudate of the right thigh and

the ascitic fluid were very high (21,802 IU/L and 10,037

IU/L, respectively). The cause of prolonged inflammation of

the right thigh was suspected to be a pancreatic fistula that

had been caused by the rupture of an IPMN of the pancre-

atic head. On Day 14, endoscopic retrograde cholangiopan-

creatography was performed in order to place a pancreatic

stent (Fig. 5). Pancreatography revealed cystic dilatation of

the pancreatic ducts at the pancreatic head (Fig. 4A, arrow).

Although we could not find an obvious leak from the pan-

creatic ducts, the contrast medium washed out quickly and

was suspected to have leaked into the retroperitoneal space.

A 7-French, 12-cm pancreatic stent was therefore placed in

the main pancreatic duct. We chose to perform internal

drainage because of the risk of self-removal associated with

external drainage. Subsequently, the patient’s general condi-
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Figure　4.　Magnetic resonance cholangiopancreatography. 
Cystic lesions were present in the uncinate process of the pan-
creas (arrowheads). This image was not clear because of an ar-
tifact and the presence of a large amount of ascites.

Figure　5.　The endoscopic retrograde pancreatographic findings. A: Pancreatography showed the 
cystic dilation of a branch of the pancreatic duct at the head of the pancreas (arrow). The entire main 
pancreatic duct was dilated. Mild stricture was found in the main pancreatic duct at the head of the 
pancreas. B: Although we could not find an obvious leak from the pancreatic ducts, the contrast me-
dium washed out quickly. C: Endoscopic pancreatic sphincterotomy was performed and a 7-French, 
12-cm pancreatic stent was placed in the main pancreatic duct.

tion deteriorated despite conservative therapy, and he died of

septic shock on Day 23.

A pathological autopsy was performed. Macroscopically,

an elastic soft mass (6×8×5 cm) was found to extend from

the pancreatic head and surround Gerota’s fascia of the right

kidney. The cut surface of the mass showed cystic lesions of

various sizes at the pancreatic head and discharged milky-

white viscous fluid (Fig. 6A-D). The structures of the body

and tail of the pancreas were relatively well preserved

(Fig. 6E and F). A small region of diffuse fat necrosis was

evident. Histologically, atypical papillary proliferation was

observed in some of the cystic lesions at the pancreatic

head, indicating the presence of an intraductal papillary mu-

cinous adenoma (IPMA) of the pancreas (Fig. 6G). Some of

these cystic lesions were contiguous with the connective tis-

sue around the pancreas, suggesting that the partial rupture

of the IPMA caused the pancreatic fistula. Accessory le-

sions, including intraperitoneal fat necrosis, extensive fat ne-

crosis in Gerota’s fascia of the right kidney, extensive necro-

sis of the right retroperitoneum, necrosis that was predomi-

nantly located around the subcutaneous tissue of the right

thigh and femoral muscle were observed, and 4,000 mL of

transparent yellow ascites was present. These findings dem-

onstrated that rupture of the IPMN of the pancreatic head

had caused the pancreatic fistula extending into the right

thigh.

Discussion

We searched the PubMed/Medline and Embase databases

using the terms “IPMN” and “rupture” as keywords and

found 2 previously reported cases in which the leakage of

pancreatic juice into the peritoneal cavity was caused by the

rupture of an IPMN. The characteristics of the 3 patients are

shown in Table 3 (5, 6). All of the patients were men. The

IPMN was located in the head of the pancreas in 1 patient,

the body and tail of the pancreas in 1 patient, and the tail of
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Figure　6.　The pathological findings. A: An elastic soft mass (6×8×5 cm, circle) extended from the 
pancreatic head and surrounded Gerota’s fascia of the right kidney. B: The cut surface of the pancre-
atic head showed the presence of cystic lesions of various sizes, with the leakage of milky-white viscous 
fluid (arrowhead). The rupture point of the IPMN could not be located due to the presence of inflam-
mation, necrosis, and fibrosis. A pancreatic stent had been placed in the main pancreatic duct. C: An 
enlarged view of the square area of B. D (×20): The histological findings of pancreatic head showed 
the presence of cystic lesions of various sizes. E: Macroscopic findings showed that the structures of 
the tail (circle) of the pancreas were relatively well preserved. F (×200): The histological findings 
showed that the acinar structures of the tail of the pancreas were relatively well preserved; small re-
gions of fat necrosis were sporadically found and hyalinization of the islets of Langerhans had oc-
curred due to diabetes mellitus. No fibrosis was found in the tail of the pancreas. The macroscopic and 
histological findings showed that there was no obvious chronic pancreatitis. G (×200): Atypical papil-
lary proliferation was found in some of the cystic lesions at the pancreatic head, indicating the pres-
ence of an intraductal papillary mucinous adenoma (IPMA) of the pancreas. 

the pancreas in 1 patient. The tumor diameters were 20.0

cm, 8.5 cm, and 8.0 cm, respectively. The pancreatic duct

diameters were 14.1 mm, unknown, and 7.2 mm. Right

femoral pain was the initial symptom in 1 patient; the other

2 patients had no symptoms. Distal pancreatectomy was per-

formed in 2 of the 3 patients. The pathological diagnosis

was adenoma in 1 patient, a borderline lesion in 1 patient,

and cancer in 1 patient. Two patients were alive at the time

of the reports, and 1 patient had died. No previous studies

have reported that the leakage of pancreatic juice due to the

rupture of an IPMN had effects on organs other than those

located around the pancreas. To our knowledge, this is the

first report of the rupture of an IPMN causing a pancreatic

fistula extending into the right thigh.

Pancreatic fistulas are often associated with symptoms

that suggest the involvement of other organs, which makes

them difficult to diagnose. Our patient had thigh pain and

elevated levels of pancreatic enzymes, but no abdominal

pain. A considerable amount of time was therefore required

to reach a diagnosis. Some patients with pancreatic pleural

effusion have only respiratory symptoms caused by pleural

effusion, which may lead to a delayed diagnosis (7). Maule

et al. described a patient who had a fistula extending from

the retroperitoneum to the inguinal region that was caused

by a pancreatic pseudocyst. Inguinal hernia-like swelling

was caused by the retention of pancreatic juice. The patient

had only inguinal pain and elevated levels of pancreatic en-

zymes, but no abdominal pain (8). Other case reports have

documented a patient with a urethral obstruction caused by

a pancreatic fistula that developed after pancreatitis (2), and



Intern Med 56: 307-313, 2017 DOI: 10.2169/internalmedicine.56.7422

312

Figure　7.　A schematic illustration of the pancreatic fistula 
extending into the right thigh. The leaked pancreatic juice 
might have passed through the retroperitoneum and moved 
along the right kidney and the iliopsoas muscle to arrive at the 
thigh. A: Frontal view. B: Lateral view. (P: pancreas, K: kid-
ney, I: iliopsoas)

Table　3.　Case Reports of IPMN Rupture.

5
75
/M Tail 20 14.1 None DP B None cure >48

6
55
/M

Body
/Tail 8.5 NS None DP IV SC cure >3

Present
case

80
/M Head 8 7.2

Rt-
Femoral
 pain

None A None death DWD

OutcomeAdjuvant
Therapy

Survival
(months)

Age
/SexReference No. Site

Max
Size
of Cyst
(cm)

Diameter
of
Pancreatic
Duct (mm)

Symptoms Operation
Final
Pathological
Findings

NS: not stated, DP: distal pancreatectomy, B: borderline (moderate dysplasia), IV: invasive carcinoma, A: adenoma, 
SC: systemic chemotherapy, DWD: dead with disease 

a patient with dyspnea and bloody sputum caused by a pan-

creatic fistula that extended to the bronchi (9).

In our patient, the amylase levels in the ascitic fluid and

the exudate from the thigh were high. We had observed the

IPMN of pancreas head and the background pancreas

showed no evidence of chronic pancreatitis (a possible cause

of a pancreatic pseudocyst). At autopsy, the cystic lesions in

the pancreatic head were found to be contiguous with the

connective tissue around the pancreas. These findings sug-

gested that the rupture of part of the cystic component of

the IPMN caused the pancreatic fistula. The leaked pancre-

atic juice might have passed through the retroperitoneum

and moved along the right kidney and the iliopsoas muscle

to arrive at the thigh (Fig. 7). We thought that there were

two main reasons why the pancreatic fistula extended into

the thigh. First, the iliopsoas muscle originates along the lat-

eral surfaces of the vertebral bodies of T12 and L1-L3 and

the iliac fossa of the pelvis, and crosses the hip joint, insert-

ing into the lesser trochanter of the femur. Secondly, the

force of gravity and vibration might have caused the leaked

pancreatic juice to descend from pancreatic head towards the

thigh because the patient had walked all day before the ap-

pearance of the symptom. As for the cause of IPMN rup-

ture, pancreatography showed no distinct evidence of a fill-

ing defect, which would have suggested a protein plug.

However, pancreatic duct stenosis was present at the head of

the pancreas, and the flow of pancreatic juice was inter-

rupted by a protein plug and mucus, which most likely in-

creased the internal pressure of the IPMN, leading to its

rupture (2-4). A patient in whom a rupture of the main pan-

creatic duct was caused by pancreatic duct obstruction due

to mucus produced by IPMN (4) and a patient in whom a

pancreatobiliary fistula was caused by IPMN have also been

reported (10). In our patient, a pancreatic fistula was sus-

pected, and a pancreatic stent was placed on Day 14 in or-

der to prevent the leakage of pancreatic juice into the fistula.

Studies showing that the use of a pancreatic stent was effec-

tive for the management of pancreatic fistulas associated

with surgery or trauma have been sporadically re-

ported (11-14). In our patient, the amylase level in the exu-

dates from the open wound decreased from 21,802 IU/L to

435 IU/L after the placement of the pancreatic stent, sug-

gesting that the pancreatic stent suppressed the leakage of

pancreatic juice into the fistula (Fig. 8). However, consider-

able time was required to diagnose the pancreatic fistula,

which resulted in the deterioration of the patient’s general

condition and death.
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Figure　8.　The time course of the serum amylase level. The 
serum amylase level increased after admission due to the wors-
ening of the patient’s pancreatitis, and decreased after the 
opening of the incised wound in the femoral region. 

We described our experience with a patient who had a

pancreatic fistula extending into the thigh that was caused

by rupture of an IPMN of the pancreas. Pancreatic fistulas

occasionally present with symptoms related to other organs,

causing difficulty in diagnosis. The possibility of a pancre-

atic fistula should be considered when patients with nonpan-

creatic symptoms present with elevated levels of pancreatic

enzymes in their serum or pancreatic fluid.
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