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Case report

Chronic pancreatitis with Bochdalek hernia 
causing right-sided pleural effusion in a previously 
asymptomatic adult
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Summary
A 41-year-old man with a medical history of chronic 
back pain, seizure disorder, alcohol and tobacco abuse 
presented with acute shortness of breath. Chest X-ray 
showed a large right-sided pleural effusion. Pleural fluid 
analysis was significant for an elevated amylase level, 
suggestive of pleural effusion secondary to pancreatitis. 
Magnetic resonance cholangiopancreatography (MRCP) 
revealed a persistent right-sided pleural effusion in 
connection with a right pararenal space fluid collection 
via a Bochdalek hernia. An endoscopic ultrasound 
found hyperechoic strands and foci, and pancreatic 
parenchyma consistent with chronic pancreatitis, as well 
as a pseudocyst in the pancreatic head. A chest tube 
was ultimately placed to continuously drain the pleural 
effusion. The patient was discharged and was referred 
to gastroenterology for outpatient follow-up. This case 
illustrates a rare presentation of chronic pancreatitis with 
a Bochdalek hernia as a right-sided pleural effusion in a 
patient who was previously asymptomatic.

Background
Pleural effusions can occur from numerous aeti-
ologies and are characterised as transudative or 
exudative in nature. Transudative effusions tend 
to occur in conditions that either decrease plasma 
oncotic pressure or increase capillary pressure (ie, 
congestive heart failure, cirrhosis, nephrotic kidney 
disease and pulmonary embolism). Exudative effu-
sions typically occur from conditions that decrease 
the lymphatic flow from the pleural surface or 
increase the permeability of the pleura (ie, pneu-
monia, malignancy, pancreatitis, empyema and 
chylothorax). Chronic pancreatitis is an atypical 
cause of pleural effusions. Acute pancreatitis can 
commonly cause pleural effusions in up to 17% of 
patients; however, in chronic pancreatitis, pleural 
effusions are rarely seen.1–3 In particular, pancreati-
copleural fistulas (PPFs) are seen in about 0.4% of 
patients who present with pancreatitis, and pseudo-
cysts are found in 43%–79% of PPF cases.4–7 

A Bochdalek hernia is a particular type of congen-
ital PPF that occurs due to lack of appropriate 
fusion of the posterior foramina of the diaphragm 
during embryonic development, causing a hernia to 
occur where the pleuroperitoneal membrane does 
not form.8 This occurs in about 1 in 2500 births, 
is more common in males, and is usually diagnosed 
incidentally with chronic symptoms typically of 

abdominal pain and less commonly of dyspnoea 
or pulmonary disease.8 About 80%–90% of Boch-
dalek hernias are found on the left side because the 
right pleuroperitoneal canal usually closes earlier 
in development.3 There are currently fewer than 
100 cases of Bochdalek hernia reported in adults 
in the literature, and only about 20 cases involving 
right-sided hernias, making this case a very unique 
presentation of pleural effusion secondary to 
chronic pancreatitis with a Bochdalek hernia.9

Case presentation
A 41-year-old African-American man was admitted 
to the hospital after 2 days of acute onset of non-ex-
ertional shortness of breath and a non-productive 
cough. His medical history included chronic back 
pain and seizure disorder. He was involved  in a 
motor vehicle accident about 2 months prior to 
admission, after which he started having the chronic 
back pain. He has an extensive history of alcohol 
use for at least 5 years, a seven pack-year history of 
tobacco use and marijuana use daily for the last 5 
years. Vital sign was only remarkable for tachy-
cardia with a heart rate 130 bpm and tachypnoea. 
His blood pressure was 112/85 mm Hg, and he was 
breathing without supplemental oxygen with 97% 
O2 saturation. Physical examination on admission 
was significant for decreased breath sounds on the 
right compared with the left, diffuse wheezes, and 
rales on the right lower and mid lung fields. His 
cardiac examination was unremarkable, and his 
abdomen was soft and non-tender, with no costo-
vertebral tenderness.

On admission, a chest X-ray was taken of 
the patient that showed a right pleural effusion 
extending through two-thirds of the patient’s right 
hemithorax (figure 1). The patient also had a CT 
thorax with contrast that showed a right pleural 
effusion which appeared to communicate with right 
retroperitoneal fluid via a Bochdalek hernia as well 
as a 1.5 cm hypodensity in the posterior pancreatic 
body with dilation of the main pancreatic duct. CT 
of abdomen without contrast confirmed fluid in 
the right pararenal retroperitoneal space commu-
nicating with the large right pleural effusion via a 
right-sided Bochdalek hernia (figure  2). A cystic 
lesion in the posterior pancreatic body was also 
seen that appeared to communicate with the dilated 
main pancreatic duct with associated main pancre-
atic ductal dilatation.
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A diagnostic and therapeutic thoracentesis was performed, 
removing a total of about 1.5 L of serosanguineous fluid. The 
pleural fluid was consistent with exudative effusion by Light’s 
criteria, and was significant for elevated amylase level of 32 
989 U/L. Cytology was negative for malignancy and showed mixed 
inflammatory cells. A repeat CT angiogram of the thorax was 
done after the thoracentesis which ruled out pulmonary embolus 
and suggested acute bronchopneumonia. It again  demonstrated 
the persistent right-sided pleural effusion communicating with 
pararenal intra-abdominal collection via Bochdalek hernia and a 
1.4 cm hypodense cystic lesion in the posterior pancreatic body. 
The patient was started on a 7-day course of antibiotics for his 
suspected bronchopneumonia.

Gastroenterology was consulted. In order to better eluci-
date the anatomy of his pancreas, an MRI of the abdomen 
with contrast was done which showed a lobulated pancreatic 
pseudocyst (1.3×0.6 cm) in the uncinate process that appeared 

to communicate with the main pancreatic duct and may be in 
continuity with the right posterior pararenal space collection. 
Another pseudocyst was found in the posterior pancreatic body 
measuring up to 1.4 cm in diameter. Endoscopic retrograde chol-
angiopancreatography (ERCP) and endoscopic ultrasound (EUS) 
with attempt for biopsy of the cystic mass were performed. The 
ERCP showed upstream dilatation of the main pancreatic duct 
with a stricture in the head for which a plastic stent was placed. 
The EUS showed pancreatic parenchymal abnormalities with 
diffuse echogenicity, hyperechoic strands and foci, lobularity and 
cysts all throughout the pancreas consistent with chronic pancre-
atitis possibly secondary to alcohol abuse and/or the patient’s 
recent traumatic motor vehicle accident. A cystic lesion sugges-
tive of a pseudocyst was also noted in the pancreatic head but 
tissue biopsy was unable to be obtained. These imaging findings 
suggest that the patient’s right-sided pleural effusion was most 
likely secondary to chronic pancreatitis with Bochdalek hernia 
causing translocation of fluid from his right pararenal retroperi-
toneal space to his pleural space.

Since tissue samples of the mass were not obtained, tumour 
markers were checked in the patient’s serum and pleural fluid 
to rule out malignancy. The patient had an elevated carci-
noembryonic antigen(CEA) level in his serum (79 U/mL) and 
elevated CA 19–9 (4462 U/mL) and CA 125 (1610 U/ml) in 
the pleural fluid.

Differential diagnosis
1.	 Pneumonia.
2.	 Empyema.
3.	 Malignancy.
4.	 Pancreatitis.
5.	 Chylothorax.

Treatment
The patient ultimately had a chest tube placed in his right lung 
in order to drain his pleural effusion. Over the course of 5 days, 
his effusion was drained through his chest tube, and repeat 
chest X-rays taken showed improvement of the effusion size 
(figure 3). The chest tube was clamped and then removed prior 
to discharge. The patient was recommended to follow-up with 

Figure 1  Chest X-ray on admission showing a large pleural effusion 
on the right.

Figure 2  CT abdomen without contrast demonstrating a Bochdalek 
hernia communicating with the right pleural effusion. Red arrows 
reveal fluid via Bochdalek hernia communicating with the right pleural 
effusion. 

Figure 3  Chest X-ray prior to discharge showing decrease in effusion 
size.
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gastroenterology outpatient for a repeat CT chest in 4 weeks and 
a repeat ERCP in 6 weeks after discharge.

Outcome and follow-up
The patient was lost to follow-up after discharge. He never 
presented to any of his follow-up appointments that were made. 
Attempts to call the patient were made, but the phone number was 
non-functional.

Discussion
The presentation of pleural effusions secondary to chronic 
pancreatitis with Bochdalek hernia is a rare finding. Bochdalek 
hernias occur as congenital anomalies and are often diagnosed 
via X-ray and CT scan as were done in this patient.9 A high 
amylase level in diagnostic thoracentesis should lead one to 
think more about chronic pancreatitis as a possible aetiology of 
a patient’s pleural effusion.10 It is thought that the pancreatic 
digestive juices can travel posteriorly into the retroperitoneum 
and communicate through the fistula into the pleural space to 
form a pleural effusion rich in amylase.11 12 ERCP and MRCP 
are methods that can be used in order to better elucidate the 
anatomy of the pancreatic ducts in patients and possibly stent 
any areas that might have strictures.13 Bochdalek hernias are 
usually asymptomatic and only warrant interventions if they are 
causing significant symptoms or life-threatening conditions such 
as herniation of organs or malrotation.3 For our patient, his chest 
tube was able to successfully drain his effusion but he will need 
close outpatient follow-up to assess if the effusion reaccumulates 
and warrants further long-term or more invasive interventions. 
Treatment for Bochdalek hernias usually includes laparoscopic 
or thoracoscopic repair,3 with close postoperative monitoring 
for respiratory complications and pain management.13Follow-up 
CT and ERCP may also further elucidate the connection of the 

patient’s pseudocyst with the fistula and may warrant possibility 
for biopsy to exclude malignancy.

There have been cases previously reported of pleural effusions 
occurring secondary to PPF with associated pancreatitis, but these 
fistulas were often the result of acute rupture of the ductal anatomy 
or trauma rather than a congenital fistula.13 Our case report puts 
forth a rare presentation of chronic pancreatitis with a congenital 
fistula, namely a Bochdalek hernia, associated with a right-sided 
pleural effusion in a male patient who had no chronic symptoms 
who presented acutely with shortness of breath.
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Learning points

►► For patients with chronic pancreatitis presenting with acute 
onset of shortness of breath and pleural effusion, a Bochdalek 
hernia may be a possibility and should be considered in the 
differential diagnosis.

►► Close monitoring for these patients are essential to prevent 
future symptoms and possible life-threatening complications 
associated with the hernia, as any fluid collection in the 
retroperitoneal space will communicate with the pleural 
space.

►► Thoracentesis is essential to narrow down differential 
diagnosis for pleural effusions.
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