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pancreaticopleural fistula with massive pleural
effusion: a case report
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Abstract

Background A pancreatic duct rupture can lead to various complications such as a fistula, pseudocyst, ascites,

or walled-off necrosis. Due to pleural effusion, pancreaticopleural fistula typically causes dyspnea and chest pain.
Leaks of enzyme-rich pancreatic fluid forming a pleural effusion can be verified in a thoracocentesis following radio-
logical imaging such as computed tomography or magnetic resonance tomography. While management strategies
range from a conservative to endoscopic and surgical approach, we report a case with successful minimally invasive
treatment of pancreaticopleural fistula and effusion.

Case presentation \We present a case of a patient with pancreaticopleural fistula and successful minimally invasive
surgical treatment. A 62-year old Caucasian man presented with acute chest pain and dyspnea. A computed tomog-
raphy scan identified a left-sided cystoid formation, extending from the abdominal cavity into the left hemithorax
with concomitant pleural effusion. Pleural effusion analysis indicated significantly elevated pancreatic enzymes. Mag-
netic resonance cholangiopancreatography revealed a rupture of the pancreatic duct and nearby fluid accumulation.
Endosonography later confirmed proximity to the tail of the pancreas, suggesting a pancreatic pseudocyst with vis-
ible tract into the pancreas. We assumed a pancreatic duct rupture with a fistula from the tail of the pancreas transdia-
phragmatically into the left hemithorax with a commencing pleural empyema. A visceral and parietal decortication
on the left hemithorax and a laparoscopic distal pancreatectomy with splenectomy was performed. The suspected
diagnosis of a fistula arising from the pancreatic duct was confirmed histologically.

Conclusion Pancreaticopleural fistulas often have a long course and may remain undiagnosed for a long time. At this
point diagnostic management and therapy demand a high level of expertise. In instances of unclear symptomatic
pleural effusion, considering an abdominal focus is crucial. If endoscopic treatment is not feasible, minimally invasive
surgery should strongly be considered, especially when located in the distal pancreas.

Keywords Pancreaticopleural fistula, PPF, Pancreatic duct rupture, Pleural effusion, Distal pancreatectomy, Pancreatic
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Background
Pancreatic duct disruption may arise following an acute
episode or exacerbation of chronic pancreatitis, surgical
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patients having a history of chronic pancreatitis [3]. Up
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to 40% will develop fluid collections, such as pseudocysts
after pancreatitis, which can lead to a pancreaticopleural
fistula with recurrent left-sided pleural effusion [4, 5]. In
contrast to smaller fluid collections, which are common
within the first 4 weeks after pancreatitis onset and often
resolve spontaneously [6, 7], there are no specific symp-
toms directly indicative of a Wirsung duct rupture. Many
patients may lack a history of pancreatic disease, typi-
cally manifesting with abdominal pain, which may radi-
ate to the back, along with nausea and bloating. However,
predominant pulmonary symptoms such as chest pain,
dyspnea, and cough can initially obscure an abdomi-
nal issue [8]. We underline that surgery remains a valid
option if therapeutic endoscopic retrograde cholangio-
pancreaticography (ERCP) as primary treatment choice
is not feasible. This rare case highlights a complication-
free minimally invasive thoracic and abdominal surgi-
cal approach, as failure in endoscopic management of
patients with pancreaticopleural fistula often necessitates
more invasive interventions such as open surgery.

Case presentation

A 62-year-old Caucasian man presented in a rural hos-
pital with sudden onset of severe burning pain in the left
hemithorax, prompted by his fear of a potential heart
attack, given his father’s history. The patient had been
suffering from night sweats and weakness over the last
weeks. Physical examination showed no tenderness on
abdominal pressure, but decreased breath sounds on
the left side. Vital parameters were normal, temperature
36.6 °C. Escitalopram (10 mg daily) was the only long-
term medication. There was no family history of abdomi-
nal illness. Around 5 years ago the patient received a
dental crown. He had already contacted his family doctor
a year ago because of similar symptoms and a feeling of
pressure in the upper abdomen but he did not receive any
serious examinations. This time the patient was admitted
to hospital.

An immediately performed electrocardiogram showed
no abnormalities; heart enzymes were within normal
limits. Cardiac origin of pain was thus excluded. Intrave-
nous analgesia relieved the pain significantly. Blood sam-
ples yielded slightly elevated inflammatory markers and
pancreatic enzymes [leukocytes 13.9 G/L (4.4-11.3G/L),
C-reactive protein 2.9 mg/dL (<0.5 mg/dL), amylase
157 U/L (13-53 U/L), lipase 232 U/L (13-60 U/L)]. Renal
and liver parameters were in range. Urinary status was
unremarkable. A chest X-ray showed extensive pulmo-
nary infiltrates with accompanying effusion on the left
hemithorax. Additionally, an ultrasound of the abdomen
and pleura was performed. There was no free fluid in the
abdominal cavity but a pleural effusion in the left hemith-
orax measuring a volume of 400 ml. The provisional
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diagnosis was pneumonia with accompanying effusion on
the left side. Therefore, antibiotic treatment with intrave-
nous penicillin was initiated.

Diagnostic pleural puncture was performed 2 days
later, which macroscopically showed a hemorrhagic
pleural effusion with high levels of lipase (3000 U/L)
and amylase (4800 U/L). On the same day, a computed
tomography (CT) of the thorax revealed a 7x10 cm
(craniocaudal) cystoid fluid collection emanating from
the pancreas along the left diaphragmatic crus to the
chest with leaking pleural effusion on the left hemithorax
of approximately 700 ml and an atelectasis of the lower
lobe on the left (Fig. 1).

According to the radiological imaging, the fluid had an
intrathoracic origin with a penetration into the abdomen.
Thus, malignancy could not be excluded. On the basis
of the present findings, antibiotic treatment was esca-
lated with metronidazole 2 days later. After an additional
pulmonological assessment at our university clinic, the
patient was transferred to our clinic the next day.

We completed the diagnostic workup performing an
endosonography (Fig. 2). This showed an encapsulated
pleural retention extending from the hiatus retrogastri-
cally toward the pancreatic tail with a visible junction
into the tail. Assuming it might be a pancreatic pseudo-
cyst, the fluid collection was punctured in the same ses-
sion. Amber-colored clear liquid with increased amylase
and lipase without bacterial detection was extracted, car-
cinoembryonic antigen was not elevated.

After the weekend, we further drained the pleural effu-
sion, extracting 700 ml of amber-colored liquid. A second
CT scan of the thorax and abdomen showed a regressive
effusion after drainage, with a persisting cyst of 6.5 cm
craniocaudal in the thorax and 4 cm intraabdominal.

On day 12, magnetic resonance cholangiopancrea-
tography showed an encapsulated fluid collection as in
the CT scan. The pancreatic duct could not be clearly
defined in the area of the fluid collection but was regular
proximal and distal; a clear connection between the duct
structure and the cyst could neither be confirmed nor
excluded (Fig. 3).

On day 14, an interdisciplinary board of general and
visceral surgery, thoracic surgery, and gastroenterology
decided upon an imminent surgical approach.

The patient was discharged 18 days after initial pres-
entation with stable low inflammatory parameters and
having received prophylactic vaccinations before planned
splenectomy, as prior imaging assessed adhesion to
splenic vessels. During hospital stay serum lipase and
amylase were stable (maximum 196 and 181 U/L).

After recovery from 3 weeks of hospitalization, an elec-
tive surgery on day 29 after initial presentation was car-
ried out. A pancreatic specialist and thoracic surgeon
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Fig. 1 Computed tomography of the abdomen showing the pseudocyst emanating from the tail of the pancreas and left-sided pleural effusion;
pancreas (arrow 1), pseudocyst (arrow 2), pseudocyst via hiatus (arrow 3), and pleural effusion (arrow 4)

Fig. 2 Endosonography with pancreas and fluid collection
and possible fistula from the pancreas (green arrow = pancreatic tail)

performed a left-sided thoracic visceral and parietal
decortication via thoracoscopy and laparoscopic distal
pancreatectomy combined with laparoscopically assisted
splenectomy. Splenectomy was done because of intraop-
erative unclear borders and adhesion to the vessels as a
result of strong inflammation. After dissecting the pan-
creas retroperitoneally, a tract was detected that reached
intrathoracically (Fig. 4). The pancreatic tissue imposed
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Fig. 3 Magnetic resonance cholangiopancreatography showing
the main pancreatic duct with the fluid collection in the distal part;
main pancreatic duct (arrow 1) and cyst (arrow 2)

chronically inflamed but the stapled pancreas remained
without postoperative leakage. Due to pleural empyema
and atelectasis, decortication was necessary. The pancre-
atic fistula emanating from the pancreatic duct was con-
firmed histologically. The pancreatic parenchyma showed
signs of chronic pancreatitis. The diagnosis of a pan-
creatic duct rupture with a fistula at the transition from
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from the pancreas; fistula (arrow 1), pancreas (arrow 2), omentum
majus (arrow 3)

pancreatic body to tail with connection to the thorax on
the left and extensive pleural effusion was histologically
verified. Somatostatin was initiated for 5 days. Following
surgery, the patient experienced an uneventful postoper-
ative course and was discharged on day 10 after surgery;
blood sample yielded lipase, amylase, and inflammatory
markers in normal range.

Discussion

This case of a 62-year-old Caucasian patient with a mas-
sive pleural effusion due to atraumatic pancreaticopleural
fistula shows a successful minimally invasive distal pan-
createctomy as an appealing approach with low morbid-
ity when the duct rupture is located in the distal part and
not accessible for an endoscopic procedure.

A pancreaticopleural fistula is a communication
between the pancreatic duct and the pleural cavity. Inter-
nal fistulas result from pancreatic disruption, in contrast
to sympathetic effusions, which are mostly small and
self-limiting [4]. In case of an anterior disruption, a PPF
or pancreatic ascites will develop. Compared with a pos-
terior disruption, as in our patient, pancreatic juice will
enter a compartment with less resistance as the retrop-
eritoneal space [4, 9]. Fluid erupts through the pleura
into the pleural cavity and may form a PPF with leakage
and fluid collection. As pancreatic enzymes are not acti-
vated due to missing digestion in the thorax, there is no
immediate pain [10]. Men between 40 and 50 years are
mainly affected, with history of chronic alcoholism in
50%. Trauma is seldom [3, 4]. Malignancy may also cause
duct rupture [11]. Our patient had no history of abdomi-
nal trauma or pancreatitis, but alcohol consumption of
2—4 beers daily and active nicotine abuse (20 packyears).
As a rare entity, pleural effusion occurs in chronic pan-
creatitis in 0.4—7% and with pancreatic pseudocysts in
6—14%. Due to the anatomy, left-sided pleural effusion

Page 4 of 6

is more common (76%), followed by right-sided in 19%
and bilateral in 14% [3]. As those effusions can be large
and recurrent, while the pancreas produces 1 liter of exo-
crine secret daily, a diagnostic puncture of the collection
is useful [12]. High levels of lipase will then confirm the
diagnosis of a PPF, and malign or benign entities can be
evaluated [9]. We found increased amylase and lipase in
the puncture. High levels of amylase can also be related
to pancreatitis, lung carcinoma, or pneumonia as differ-
ential diagnosis [4].

As our patient also presented with thoracic pain, clini-
cal features are often misleading as pulmonary symptoms
such as chest pain, dyspnea, cough, fever, or weight loss
right up to septicemia [3]. Diagnosing PPF takes around
5 weeks [13]. For this reason, the first hint leading to the
diagnosis of a PPF with pleural involvement is an abnor-
mal X-ray of the chest typically showing effusion [8].
A CT of the thorax and abdomen is the best option to
assess the pancreas and extension of the pseudocyst and
pleural effusion, or even detection of the fistula itself is
possible in 33% of cases [5, 8]. This should be followed
by an endoscopic ultrasound-guided fine-needle aspira-
tion of the effusion for amylase, lipase, carcinoembry-
onic antigen, and cytology depending on the availability
of a gastroenterologist experienced in endoscopic ultra-
sound and interventions or just by thoracocentesis [5,
14]. Amylase is not always elevated as it is absorbed
through the pleural surface [10]. Serum levels may show
high amylase and lipase in case of pancreatitis [9]. In our
case a disruption in the tail of the pancreatic duct with
a tract into the cyst and concomitant large effusion as
demonstrated in the previous endosonography justified
surgery in a fit and symptomatic patient. The disruption
of the distal pancreatic duct rendered an endoscopic ret-
rograde cholangiopancreaticography (ERCP) with stent
implantation impossible. In addition, total disruption and
distal obstruction of the duct is a limitation for stenting
[15]. Therefore, we decided to perform pleural drainage
to primarily relieve the symptoms followed by an elec-
tive laparoscopically assisted distal pancreatectomy. Con-
servative treatment contains nil per os in the beginning,
parenteral alimentation, therapeutic thoracocentesis, and
medical treatment with somatostatin (octreotide), sug-
gesting a period of 2—4 weeks [12, 16]. ERCP and stent-
ing should be the primary option for pancreatic rupture,
but a complete duct rupture and pancreatitis can reduce
therapeutic success [17]. Stenting is therefore only suc-
cessful when intraductal pressure can be reduced by
occluding the disruption or passing the sphincter Oddi
[4]. The major concern is stent migration and the dura-
tion of stenting to reduce recurrence [18]. Few cases
report stent removal after 4—6 weeks [19, 20]. Addition-
ally, pleural effusion needs to be drained. Conservative



Raab et al. Journal of Medical Case Reports (2024) 18:430

or endoscopic therapy should be the treatment of choice,
especially in patients with comorbidities or necrotising
pancreatitis [16]. A review of literature from 2007 to 2017
including 43 cases showed that surgery was necessary
after ERCP in 53% of cases; for the other patients, ERCP
was successful [21]. Therapeutic ERCP has become more
relevant in recent years as it is less invasive, especially
because chronic pancreatitis may complicate surgery
[22]. Another treatment option is a surgical or endo-
scopic cystogastrostomy, whereas surgical approach has
a higher primary and overall success rate [23]. Initially
an endoscopic cystogastrostomy was intended in our
case. However, technically it was not possible because
most of the cyst formation was located intrathoracically
and therefore the cystogastrostomy would have been too
close to the hiatus.

If surgical approach is intended, distal pancreatectomy
with splenectomy, longitudinal pancreaticojejunostomy,
and Roux-en-Y reconstruction via laparotomy or the
Partington Rochelle procedure (laterolateral pancreatico-
jejunostomy) are adequate techniques for distal duct rup-
ture [15, 24]. If distal pancreatectomy is unfeasible due to
vulnerable tissue (chronic pancreatitis) or duct strictures
or if the defect is located more proximal, surgical tech-
niques for pancreatic head resection such as partial pan-
creaticoduodenectomy, Beger or Frey procedure or Bern
modification are possible [24]. Another reason to think
about immediate surgical treatment is that conservative
treatment has a success rate of 30-60%, a recurrence rate
of 15%, and mortality rate of 12%, whereas surgery has a
success rate of 90%, a recurrence rate of 18%, and mor-
tality rate of 7.7%. Furthermore, patients with attempted
conservative therapy have a longer course of treatment
and recovery, with higher morbidity and mortality after
secondary surgery [3, 8, 25]. However, surgery is indi-
cated after 3—4 weeks if prior treatment fails [13].

PPF with pleural effusion is rare and it may not be pos-
sible to compare different therapeutic strategies. The lit-
erature only presents a small number and few up-to-date
case series and cannot be compared with treatment of
pseudocysts, where a lot of research exists. This disease
still needs a tailored approach considering the best indi-
vidual outcome and health condition. Our patient had no
further episode of pain or pancreatitis 1 year after mini-
mally invasive surgery.

Conclusion

A pancreaticopleural fistula with massive pleural effusion
is difficult to diagnose when presenting with thoracic
symptoms atypical for pancreatic diseases. This case
demonstrates a reasonable approach by minimally inva-
sive surgery since endoscopic management as a preferred
option is not always feasible.
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