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Pneumomediastinum: An unusual complication after percutaneous 
nephrolithotomy
Cheng‑Hsi Chang, Yeong‑Chin Jou*, Chiu‑Hua Wu, Chi‑Wen Hsieh

the wound was closed without the insertion of a nephrostomy 
tube. The operation was uneventful, but the patient complained 
of chest pain the evening of the operation. She was afebrile and 
had no jugular vein engorgement. Her blood pressure, respira-
tory rate, heart rate, and O2 saturation were all within normal 
limits. The serum cardiac enzymes (creatine phosphokinase, 
creatine kinase‑MB, and troponin‑I) remained normal and 
electrocardiography revealed no ischemia changes. Chest radiog-
raphy showed subcutaneous emphysema over the left chest wall 
with gas accumulation in the mediastinum and the right side of 
the neck [Figure 1]. Subsequent chest and abdominal computer-
ized tomography demonstrated gas in the collecting system of 
the left kidney and left retroperitoneal space extending to the 
mediastinum  [Figure  2]. Conservative treatment with oxygen 
by nasal cannula, pain control, and close observation was used 
due to lack of respiratory distress or deteriorating vital signs. 
The symptoms improved gradually. A  follow‑up chest radio-
graph  2  days later showed resolution of the leaked air and the 
patient recovered well without any sequelae.

Discussion
The mediastinal viscera surround the trachea, esophagus, and 

major vessels in the neck and pass through the diaphragm with 
the esophagus to communicate with the retroperitoneal space. 
The trachea and the esophagus are possible source structures 
within the mediastinum that allow passage of air. Disorders of 

Case Report

Introduction

P neumomediastinum, also called mediastinal emphysema, is 
the presence of air in the mediastinal cavity. Chest pain is 

the most common presenting symptom of pneumomediastinum. 
Other symptoms and signs include dyspnea, cough, and neck 
pain  [1]. The etiology of pneumomediastinum is multifactorial. 
The condition may be caused by alveolar or esophageal rupture 
with release of air into the mediastinum or bowel perforation 
with air from the abdominal cavity or retroperitoneal space 
leaking into the mediastinum. It also may originate from trauma, 
surgery, or gastrointestinal tract endoscopic procedures [2].

Percutaneous nephrolithotomy  (PCNL) is a common urologi-
cal procedure for the treatment of complicated upper urinary tract 
stones. The advantages of PCNL over traditional open surgery for 
urinary stones include lower morbidity and mortality rates, faster 
recovery, and lower costs  [3]. Thoracic complications such as 
hydrothorax, hemothorax, and pneumothorax are not uncommon 
after PCNL. Pneumomediastinum induced by percutaneous renal 
surgery has never been reported in the literature. Here, we present 
an uncommon case of pneumomediastinum following PCNL for 
the treatment of urinary tract stones.

Case report
A 55‑year‑old female with no medical history of pulmonary 

or other chronic diseases received PCNL for left upper ureteral 
and renal stones. Her preoperative chest radiograph showed 
no abnormalities. The operation was performed under ultra-
sound‑guided puncture toward the middle calyx subcostally 
and the access tract was dilated with coaxial metal dilators. 
After stone extraction, a double J catheter was inserted and 
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Abstract
Pneumomediastinum is the presence of air within the mediastinum. It is usually 
caused by a respiratory tract disorder, esophageal erosion, bowel perforation, 
or gastrointestinal tract endoscopic procedure. Pneumomediastinum following 
urological endoscopic surgery is very uncommon. Here, we report an unusual 
case of pneumomediastinum in a 55‑year‑old female following percutaneous 
nephrolithotomy for renal and ureteral stones. The patient recovered well with 
supportive treatment with oxygen.
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the pulmonary system and the esophagus causing air leakage 
into the mediastinal space are the most common causes of 
pneumomediastinum [2]. In rare circumstances, gas originat-
ing in the retroperitoneal space can spread to the mediastinum. 
Retroperitoneal causes of pneumomediastinum include perfora-
tion of a duodenal ulcer, ulcerative colitis, colonic diverticulitis, 
and procedures such as sigmoidoscopy, colonoscopy, and barium 
enema [4]. Regardless of the localization of air leakage in the 
retroperitoneal space, pneumomediastinum initiated by urinary 
tract disorders or endourology surgery is uncommon. In 2004, 
Wang et  al. reported a case of pneumomediastinum caused 
by emphysematous pyelonephritis. When retroperitoneal air 
produced by bacteria in an infected kidney reached a certain 
pressure threshold, it could migrate into the mediastinum  [5]. 
Pneumomediastinum after laparoscopic urologic surgery is not 
unusual and is more common after retroperitoneal procedures 
compared with transperitoneal laparoscopy (30% vs. 4.6%), due 
to lack of a subdiaphragmatic peritoneum [6].

PCNL is a common urological procedure and is generally 
considered a safe technique for the treatment of large upper urinary 
tract stones, with a high stone clearance rate. Complications fol-
lowing percutaneous renal surgery are not uncommon. In a review 
by de la Rosette et  al., 10.5% of 5803  patients who underwent 
PCNL at 96 centers had complications including renal pelvis 
perforation (3.4%), hydrothorax (1.8%), hemorrhage requiring 
blood transfusion (5.7%), and fever >38.5°C. The distribution of 
scores in modified Clavien grades was as follows: no complica-
tions (79.5%), I (11.1%), II (5.3%), IIIa (2.3%), IIIb (1.3%), IVa 
(0.3%), IVb (0.2%), and V (0.03%) [7]. Pneumomediastinum after 
percutaneous renal surgery has never been reported in the litera-
ture. The actual mechanism of air leakage is unclear in this case 
report. Iatrogenic introduction of air into the collecting system and 
retroperitoneal space through the irrigation system was one possi-
ble cause, so an air‑free irrigation system is obligatory to decrease 
the risk of air migration during surgery. A tubeless procedure may 
also be a risk factor for introduction of air into the retroperitoneal 
space as there is no tamponade effect of the nephrostomy tube 
in the access tract. Therefore, the access tract wound must be 
closed tightly after the operation to prevent air leakage. Pulmonary 

barotrauma leading to pneumomediastinum has been reported to 
be induced by mechanical ventilation  [8]. Ventilator use during 
anesthesia was another possible cause of the pneumomediastinum 
in our patient, but this was less likely due to presence of gas accu-
mulation in the collecting system.

Pneumomediastinum usually resolves spontaneously but in 
rare instances tension pneumomediastinum may develop and 
produce life‑threatening cardiovascular collapse  [9]. The treat-
ment of pneumomediastinum depends on the treatment of 
predisposing or precipitating factors, and bed rest and analgesics 
are normally prescribed. Inhalation of oxygen may hasten reab-
sorption of the air and has been suggested as a possible therapy 
for pneumomediastinum  [10]. Our patient recovered very well 
after conservative treatment. This unusual case report reminds 
us that pneumomediastinum should be considered in the differ-
ential diagnosis of pulmonary complications after PCNL.
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Figure 1: Chest radiograph reveals subcutaneous emphysema over the left chest 
wall with gas accumulation in the mediastinum extending to the right side of the 
neck (arrows)

Figure 2: (a) Chest and abdominal computerized tomography demonstrates gas in 
the collecting system of the left kidney and left retroperitoneal space (arrows). (b) 
The gas also extends to the mediastinum (arrowheads)
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