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Pneumothorax/Pneumomediastinum/Pneumoperitoneum: A 
Very Rare Complication of ERCP

Muddasir Ashrafa, b

Abstract

We present a 26-year-old Indian female who presented to the hospital with 
symptoms of right upper quadrant abdominal pain. Workup was sugges-
tive of cholelithiasis and choledocholithiasis. Patient underwent urgent 
endoscopic retrograde cholangiopancreatography (ERCP) with sphinc-
terotomy and had successful removal of a stone along with stent place-
ment. Patient developed post-operative back pain and chest pain. Workup 
revealed retroperitoneal air, pneumoperitoneum, pneumomediastinum 
and right sided pneumothorax; gastrointestinal series (UGI) gastrograffin 
study was negative for any leak. Patient underwent chest tube placement 
which resolved the pneumothorax. Pt improved with non-operative man-
agement and did not require any surgical intervention for retroperitoneal 
duodenal perforation. This is a very rare complication of ERCP described 
in literature in some case reports and needs to always be considered as 
missing such complications can have significant morbidity/mortality.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is a 
common procedure used to treat biliary and pancreatic disorders, 
but it is a relatively complex endoscopic procedure since it requires 
specialized equipment and has a long learning curve to develop 
proficiency. Its benefits in the minimally invasive management of 
biliary and pancreatic disorders are challenged by a higher poten-
tial for serious complications than any other standard endoscopic 
technique. Pancreatitis is the most common complication, but 
there are other rare complications that should be recognized early 
to prevent serious morbidity and mortality in these patients.

Case Report

We present a 26-year-old female who presented to the hospi-

tal with the symptoms of right upper quadrant abdominal pain. 
Her pain started 1 day prior to arrival in emergency room (ER). 
Patient went to urgent care and had abdominal ultrasound done 
which showed cholelithiasis, choledocholithiasis and mildly 
dilated common bile duct. Labs were significant for elevated 
ALT 1770, AST 1485, ALP 231 and TB 2.3. Patient was taken 
for urgent ERCP and underwent stone removal with stent place-
ment. Patient did have some brisk bleeding at sphincterotomy 
site, which was controlled by injecting epinephrine and hemo-
clips. Patient subsequently had post-operative back pain and 
chest pain. CT abdomen and chest was obtained which showed 
right sided pneumothorax (Fig. 1), pneumoperitoneum (Fig. 2), 
retroperitoneal air (Fig. 2) and pneumomediastinum (Fig. 3).

General surgery was consulted, and patient underwent ur-
gent chest tube placement which resolved the pneumothorax. 
Gastrointestinal series (UGI) contrast study did not show any 
contrast leak so patient was not taken for any emergent surgery 
and improved with non-operative management which included 
bowl rest, intravenous fluids and antibiotics. Patient later un-
derwent laparoscopic cholecystectomy. Patient was finally dis-
charged back home in stable condition.

Discussion

Common complications of ERCP include pancreatitis, bleed-
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ing, cholangitis and duodenal perforation. Pneumoperito-
neum, pneumomediastinum and pneumothorax are very rare 
complications and there are only few case reports in litera-
ture; thus, they are needed to be reported to know the true 
incidence of such events [1-3]. Our patient most likely had 
retroperitoneal duodenal perforation, but there was no radio-
logical evidence of active leak on UGI contrast study, but it 
does not rule out perforation. The most common risk fac-
tors for retroperitoneal duodenal perforation are excessive 
sphincterotomy and bleeding at the time of ERCP which was 
the case with our patient. General surgery was consulted, and 
it was decided to manage the patient conservatively with non-
operative management which included bowl rest, intravenous 
fluids and antibiotics. She recovered completely and had no 
pain at discharge. If patients do not respond to conservative 
management, surgery may be needed, so close clinical moni-
toring is essential. The pneumomediastinum and pneumotho-
rax likely develop due to extension of the retroperitoneal air. 
The exact pathophysiology behind development of pneumo-
thorax is unknown, but it has been thought to develop pos-
sibly due to access of mediastinal air into the pleural space 
due to rupture of parietal pleura. It is also believed that an 
anatomic continuum exists between the retroperitoneum, 
pneumoperitoneum, mediastinum, pneumothorax and subcu-
taneous tissues as has been seen in many cases before. As a 
result, ectopic air in one of these compartments can extend to 
distant communicating spaces [4].

The prognosis of patients with a perforation depends upon 
the rapidity with which it is recognized, the clinical setting and 
patient comorbidities. The overall mortality was 16% in an 
older report that summarized the outcomes of 153 perforations 
following endoscopic sphincterotomy [5]. Overall mortality 
was 6% (seven out of 115 patients) in five large series between 
1987 and 2004 [6-10] and a mortality rate of 8% (20 out of 251 
patients) was demonstrated in a review that considered major 
studies from the year 2000 onwards [11]. Overall mortalities of 
13% (four deaths out of 30 cases) and a post-operative mortal-
ity of 27% (four deaths out of 15 cases) were reported in a ret-
rospective study from Italy between 1999 and 2011 [12]. The 
overall need for surgery after perforation was approximately 
38% and the mortality was approximately 7%, according to 

results from 28 studies. The lower mortality seen in many of 
the more recent studies may reflect the benefits related to a 
conservative team approach for the management of small ret-
roperitoneal perforations.

Conclusions

Patients with ERCP can present with very rare complications 
like pneumoperitoneum, pneumomediastinum and pneumo-
thorax. It is very important to recognize these complications 
early to prevent serious morbidity and mortality.
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