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Rare disease

Pancreaticopleural fistula (PPF) is a rare complication of acute and chronic pancreatitis. PPF results from the re-
lease of pancreatic enzymes, either from a damaged pancreatic duct or pancreatic pseudocyst. This report is of
a 58-year-old woman with a history of chronic pancreatitis associated with gallstones who had a known pan-
creatic pseudocyst that was being managed conservatively and who presented to the Emergency Department
with pleural effusion due to a PPF.

A 58-year-old woman with past medical history of gallstone pancreatitis with subsequent development of pan-
creatic pseudocyst (being managed conservatively) presented with a 2-week history of progressive exertion-
al shortness of breath. Physical examination indicated decreased breath sounds on the right lower lung fields.
A chest X-ray revealed possible subphrenic free air. Laboratory test results were unremarkable except for ele-
vated D-dimer levels. Computed tomography angiography revealed a large right-sided pleural effusion, which
led to thoracentesis and the results illustrated elevated amylase levels. Magnetic resonance cholangiopancre-
atography was done, which showed pancreatic pseudocyst and possibly a fistula. Pancreatic enzymes were
not checked in pleural fluid, as diagnosis was established with the presence of amylase and imaging findings.
The patient felt better clinically after thoracentesis with volume removal and was discharged. She later under-
went endoscopic ultrasound, which revealed a pancreatic duct leak requiring stent placement.

Pleural effusions rarely occur secondary to PPF. Physicians must be wary of the presentation, especially in pa-
tients with a history of a conservatively managed pancreatitis pseudocyst. Early diagnosis and management
can lead to prevention of long-term morbidity and mortality.

Pancreatic Fistula ¢ Pancreatic Pseudocyst ¢ Pleural Effusion
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Background

Pleural effusion can occur secondary to a number of causes.
Pancreatic pathology rarely leads to pleural effusions [1]. Acute
and chronic pancreatitis rarely present with pancreaticopleural
fistula (PPF), which can result in pleural effusions [1]. PPF is diag-
nosed in only 0.4% of patients diagnosed with pancreatitis [2,3].
Chronic pancreatitis secondary to alcohol abuse is the most com-
mon cause of PPF in adults [4], whereas in children it is mostly
secondary to biliary duct obstruction [5]. Other causes include
trauma, pancreatic duct anomalies, and gall stones [6]. In patients
with pancreatic pseudocyst, PPF is seen in 4.5% of cases [2,3].

Although the primary cause is pancreatitis, the presentation
may be due to pulmonary symptoms, which can result in de-
lay of diagnosis. A PPF occurs when inflammation of the pan-
creas and pancreatic ductal disruption leads to leakage of se-
cretions into the thorax through a fistulous tract [1]. This can
result is dyspnea secondary to pleural effusion. Patients usu-
ally present with pulmonary symptoms secondary to pleura ef-
fusions rather than gastrointestinal symptoms due to pancre-
atitis, which can result in a delay in diagnosis [7]. In patients
with a history of pancreatitis and pleural effusion, the possi-
bility of PPF should be considered. Checking amylase levels in
the pleural effusion is the first step in diagnosis of PPF [8]. A
more definitive diagnosis can be made through magnetic res-
onance imaging (MRI), which is superior to computed tomog-
raphy (CT) [8]. Pancreatic pseudocyst can be treated conser-
vatively or invasively, but the optimal approach has not yet
been established [9]. Conservatively, patients can be followed
with serial ultrasounds. Invasive approaches include percuta-
neous drainage or surgical drainage [9].

This report is of a 58-year-old woman with a history of chronic
pancreatitis associated with gallstones, who had a known pan-
creatic pseudocyst that was managed conservatively and who
presented as an emergency with pleural effusion due to PPF.

Case Report

A 58-year-old woman presented to the Emergency Department
due to worsening shortness of breath for 2 weeks. On further
questioning, it was revealed that she had a past medical his-
tory significant for hypothyroidism, gallstone pancreatitis (cho-
lecystectomy in the past), pancreatic pseudocyst, and persis-
tent elevated lipase and amylase levels. She did not have any
associated altered appetite, night sweats, fever, chills, nausea,
vomiting, headache, or visual disturbances. With regard to her
history of pancreatic pseudocyst, this was being monitored by
serial CT scans as an outpatient. A physical examination re-
vealed decreased breath sounds on the right lower lung field.
She did not have any rash or rhonchi on lung examination, and
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Figure 1. Computed tomography angiography (CTA) of the
chest of a 58-year-old woman with gallstones, chronic
pancreatitis, and pancreatic pseudocyst presenting
with pleural effusion due to a pancreatopleural fistula.
Transverse CT imaging of the thorax shows a right
pleural effusion (blue arrow), a small left pleural
effusion (red arrow), and a partial collapse of the right
lower lobe with air bronchograms (yellow arrow).

Figure 2. CT of abdomen and Pelvis of a 58-year-old woman
with gallstones, chronic pancreatitis, and pancreatic
pseudocyst presenting with pleural effusion due to a
pancreatopleural fistula. CT imaging shows a 2.8x2.2
cm pancreatic pseudocyst in the inferior part of the
pancreatic body (orange arrow).

the examination was otherwise unremarkable. Laboratory re-
sults revealed D-dimer levels of 2275 D-DU ng/mL (reference
range: <231 D-DU ng/mL), leukocyte count of 8.9 K/uL (refer-
ence range: 4.0-10.5 K/uL), amylase level of 129 U/L (reference
range: 29-103 U/L), and liver functions tests within normal rang-
es. A chest X-ray revealed elevation of the right hemidiaphragm
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Figure 3. Enhanced MRI of the abdomen of a 58-year-old woman
with gallstones, chronic pancreatitis, and pancreatic
pseudocyst presenting with pleural effusion due to a
pancreatopleural fistula. Imaging shows another fluid
collection in the body of the pancreas (orange arrow).

Figure 4. Enhanced MRI of the abdomen of a 58-year-old woman
with gallstones, chronic pancreatitis, and pancreatic
pseudocyst presenting with pleural effusion due to a
pancreatopleural fistula. Imaging shows another fluid
collection at the esophageal hiatus (orange arrow).

with subphrenic free air. Due to elevated D-dimer levels and
chest X-ray findings, CT angiography was done, which revealed
a large right-sided pleural effusion and a small left-sided pleu-
ral effusion, and partial collapse of the right lower lobe with
air bronchograms of uncertain significance; there was no evi-
dence of pulmonary embolus (Figure 1). CT abdomen and pel-
vis was also done due to the history of pancreatic pseudocyst
and it showed a 2.8x2.2 cm cystic structure arising inferior to
the pancreatic body. This was most likely related to a pancre-
atic cyst and likely related to the patient’s acute pancreatitis
seen on a prior exam (Figure 2).

As there was effusion on the CT scan, right-sided thoracentesis
was done due to presence of pleural effusion and laboratory
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Figure 5. Magnetic resonance cholangiopancreatography (MRCP)
of a 58-year-old woman with gallstones, chronic
pancreatitis, and pancreatic pseudocyst presenting
with pleural effusion due to a pancreato-pleural fistula.
The MRCP shows the pancreatic duct (orange arrow)
extending toward the collection.

results were sent. Pleural fluid results were as follows: white
blood cell (WBC) count was 3.052 K/uL; total protein was
4.7 g/dL (reference range: <3 g/dL); lactate dehydrogenase
(LDH) was 372 U/L and amylase level was 2247 U/L. Pleural fluid
gram stain was negative. The serum total protein level was 7.
Serum LDH levels were not checked. The serum total protein to
pleural fluid total protein ratio was great than 0.5. The pleural
fluid LDH level of 372 U/L was not greater than 2/3 the upper
limit of normal serum LDH levels (normal range 140-271 U/L).
However, since serum LDH was not checked, the Light crite-
ria were unable to be completely checked. Gastroenterology
and general surgery specialists were consulted and there was
concern for a pancreatic pseudocyst-pleural fistula leading to
pleural effusion. Gastroenterology suggested performing MRI
and MRI cholangiopancreatography (MRCP). MRI and MRCP
were done and showed a 2.5x2.0 cm pseudocyst along the
body of the pancreas, which extended inferiorly. In addition,
a second collection was noted that extended from the body
of the pancreas to the esophageal hiatus and had surround-
ing enhancing soft tissue. This finding suggested secondary
inflammation from previous known pancreatitis. This collec-
tion, extending from the pancreatic body to the esophageal
hiatus, was considered to possibly be an atypical pseudocyst
or a fistula (Figures 3-5).

The patient’s presentation was considered to be due to pleu-
ral effusion due to pancreatic pseudocyst-pleural fistula. Her
elevated pleural fluid amylase levels and MRCP findings were
consistent with this etiology. After the thoracentesis, her short-
ness of breath improved significantly. Gastroenterology and
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surgery consultations followed and, because patient’s prima-
ry gastroenterologist was from a different facility and the pa-
tient had clinically improved, it was recommended to discharge
her to follow-up with their primary gastroenterologist. Further
work-up (such as levels of pancreatic enzymes in the pleural
fluid) was not pursued because the elevated amylase level and
MRI findings were considered to be adequate for diagnosis.

Discussion

PPF is a rare complication of conservatively managed pancre-
atic pseudocysts and can lead to pleural effusions that are
difficult to diagnose. Pancreaticopleural fistula (PPF) is an un-
usual complication of chronic pancreatitis [10]. This is a rare
presentation, but such cases have been reported in the liter-
ature. It can have variable presentation, multiple-organ sys-
tem involvement, and multiple etiologies, all of which make it
difficult to recognize. PPF is rare and requires a high index of
suspicion in patients with a history of pancreatitis or alcohol
abuse who present with pleural effusion PPF [10]. There can
also be recurrence of effusions after initial treatment, which
can prompt physicians to consider PPF as the primary cause
of effusion. In patients who have a history of recurrent pulmo-
nary effusions and prior history of pancreatitis, PPF should be
considered in the differential diagnosis [1]. Diagnosing pleu-
ral effusion due to PPF can be challenging. The presentation
may be in the form of pulmonary symptoms due to extra-tho-
racic fluid, usually presenting with chest symptoms due to
pleural effusion, pleural pseudocyst, or mediastinal pseudo-
cyst [11]. Interestingly, abdominal symptoms such as tender-
ness or nausea are often absent, making the diagnosis even
more challenging [12].

Pancreatic disease can lead to disruption of the pancreatic duct,
which results in PPF [13]. This can lead to fluid accumulating
in the pleural cavity through fistula. Hence, the fluid is extra-
thoracic. Diagnosis of PPF leading to pleural effusion can be
pursued in a stepwise manner. The most important diagnos-
tic tests according to review is amylase level in the pleural flu-
id [14]. There is scant literature regarding the utility of check-
ing further pancreatic enzymes in the pleural effusion, apart
from amylase, as the diagnosis is best established by MRI. If
the pleural effusion has elevated amylase levels, physicians
should consider the possibility of an intra-abdominal source.

This is even more relevant in patients with a history of alcohol
abuse or pancreatitis. If the amylase level is elevated, imaging
studies can then be done to establish a diagnosis. MRCP is the
recommended imaging modality for visualizing the fistula, as
it is superior to both CT and endoscopic retrograde cholangi-
opancreatography (ERCP) in delineating the tract within the
pancreatic region [14].
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Management of pseudocysts can involve a conservative ap-
proach or a more invasive one. A study by Cheruvu et al fo-
cused on conservative management of pancreatic pseudo-
cyst, showing that patients with pancreatic pseudocysts can
be managed conservatively if symptoms are controlled [15].
However, they reported that a few patients who were man-
aged conservatively had cyst enteric drainage leading to ab-
scess formation [15]. Invasive measures include percutane-
ous drainage, surgical drainage with pseudocystgastrostomy,
cystogastrostomy or cystojejunostomy, and laparoscopic cys-
togastrostomy [9]. At present there are no clear established
guidelines on treatment of PPF based on randomized control
trials [16]. Conservative or surgical approaches can be pur-
sued depending on clinical presentation. Patients are initially
managed clinically with parenteral nutrition and somatosta-
tin analogs infusion lasting 2 to 3 weeks; thoracentesis may
or may not be performed [16]. Fistulas in outpatients can be
reduced by octreotide, which can decrease fistula closure
time [12]. Parenteral nutrition has several limitations and as-
sociated risks (eg, sepsis), which makes its long- or short-term
use less desirable. There is variable response to conservative
treatment, which often fails to lead to complete resolution of
symptoms or fistula closure. However, due to the potential for
avoidance of surgical or endoscopic intervention, it can be con-
sidered as an initial treatment modality. If the results are sub-
optimal, endoscopic or surgical approaches may be required.
ERCP with pancreatic duct stenting to restore the anatomic
continuity of the pancreatic duct is an effective therapeutic
option with minimal morbidity and mortality [17]. Due to a
less aggressive approach, there is an added advantage of de-
creased postoperative complications. Surgical intervention is
also an option, although this modality was more common pri-
or to the availability of endoscopic modalities. However, sur-
gery may still be required in cases when the endoscopic ap-
proach is not successful or leads to a complication. Surgery is
based on internal pancreatic drainage, especially by pancre-
atojejunostomy and/or pancreatic resections, depending on
the degree of involvement of the main duct and the portion
of the pancreas involved [15].

Our patient, who presented to the hospital due to shortness
of breath, was found to have PPF due to chronic pancreatitis,
which resulted in a pleural effusion. Patients with such pre-
sentation may not have classic pancreatitis-related abdomi-
nal symptoms, as was the case in our patient. She underwent
diagnostic and therapeutic thoracentesis, which indicated an
elevated amylase level, prompting MRI and MRCP studies. The
MRI studies suggested a fistula. Initially, a conservative ap-
proach was attempted; her symptoms of shortness of breath
improved and she was discharged with recommendations for
outpatient follow-up, where she eventually had a ERCP done,
which showed a pancreatic duct leak requiring stent place-
ment. This case report highlights the correlation of PPF with
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pleural effusion along with the diagnostic dilemma physicians
may face in such cases. Early diagnosis can lead to decreased
in long-term morbidity and mortality.

Conclusions

PPF can rarely lead to pleural effusions, which can be diffi-
cult to diagnose. These patients often do not have abdomi-
nal signs or symptoms. Physicians should have a high index
of suspicion for a pancreatic etiology as the source of pleu-
ral effusion in patients who have a history of pancreatitis or
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pancreatic pseudocyst. Thoracentesis results indicating high
amylase levels can also be useful in diagnosis. Although there
are no clear guidelines, treatment is usually tailored toward ad-
dressing the primary source (ie, PPF). Stent placement through
ERCP is feasible. Early diagnosis and management can lead to
prevention of long-term morbidity or mortality.
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