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Background

Pneumothorax occurs either as a primary spontaneous pneu-
mothorax (PSP) or as a secondary spontaneous pneumotho-
rax (SSP). PSP precipitates without any preceding event in 
patients who have no known lung disease, while SSP mani-
fests in the setting of an underlying lung disease. We present 
an unusual case of a delayed pneumothorax that occurred 
approximately 72 h post-operatively in a patient without any 
underlying lung disease who had undergone laparoscopic 
sigmoid colon resection.

In the majority of cases, PSP often results from a sub-
pleural bleb rupture.1 In the United States, PSP has an inci-
dence of 7.4 per 100,000 in men as compared to only 1.2 per 
100,000 in women.2 Known risk factors include smoking, 
family history, Marfan syndrome, homocystinuria, and tho-
racic endometriosis. Several case reports have also shown 
PSP occurring in anorexia nervosa patients.3–5 Typically, PSP 
presents when the patient is at rest and occurs when patients 
are in their early 20s; PSP, in fact, is very rare after the age  
of 40 years.6 Factors associated with increased risk of 

recurrence of PSP include the female gender, tall stature in 
men, low body weight, and failure to stop smoking.7,8 SSP, 
on the other hand, occurs in patients with underlying lung 
disease. The most commonly associated lung diseases 
include chronic obstructive pulmonary disease, cystic fibro-
sis, primary or metastatic lung malignancy, and necrotizing 
pneumonia (bacterial or fungal pneumonia, Pneumocystis 
jirovecii pneumonia, tuberculosis, etc.).9,10
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In this case, the patient was in her mid-40s with a body 
mass index (BMI) of 28.0 and had no history of smoking or 
any known underlying lung disease. Her spontaneous pneu-
mothorax occurred in a delayed fashion, manifesting on the 
third post-operative day without any precipitating events 
during recovery.

Case report

A 45-year-old Hispanic female patient with a history of mul-
tiple episodes of recurrent diverticulitis, irritable bowel syn-
drome, and endometriosis presented for an elective 
laparoscopic-assisted sigmoid colon resection. She had a 
BMI of 28.0, and she had no known underlying lung condi-
tions or diseases. Past surgical history included a cesarean 
section and laparoscopic hysterectomy with endometrial 
excision occurring many years ago. She was not on any pre-
scription medications, had no known drug allergies, and was 
a lifelong nonsmoker and a nondrinker.

A four-port laparoscopic sigmoidectomy was performed 
with pneumoperitoneum introduced directly through a 
5-mm Endoview catheter and maintained in the range of 
12–15 mmHg as per protocol. The sigmoid colon revealed 
evidence of chronic diverticulitis with adhesions to the left 
pelvic side wall and a subacute inflammatory mass. An 
intracorporeal colorectal end-to-end anastomosis (EEA) 
was constructed without difficulty, and no leak was dem-
onstrated with an air infusion test. The patient was returned 
to the Post-Anesthesia Care Unit for recovery in stable 
condition.

The patient’s initial post-operative course was unre-
markable. She was entered into a routine enhanced recov-
ery protocol including early ambulation and feeding. 
Analgesia was obtained with intravenous acetaminophen 
and non-steroidal inflammatories, limiting the use of par-
enteral narcotics. Deep vein thrombosis prophylaxis was 
provided with subcutaneous heparin and intermittent com-
pression stockings.

On the second post-operative day, it was noted that her 
PO2 dropped to 89%, which responded well to 2 L of nasal 
oxygen. Early in the morning of the third post-operative day, 
the patient suddenly became tachycardic and developed a 
temperature of 102.0°F. Her white blood cell count was 
16,600 at that time. Because of the sudden quick change in 
her status, the patient was sent for an emergent computed 
tomography (CT) of the abdomen and pelvis, which revealed 
no evidence of an acute intra-abdominal process; however, a 
large right pneumothorax was identified (Figure 1). A pigtail 
catheter was placed in the right pleural space under sedation 
and local anesthesia with immediate resolution of the 
patient’s symptoms. A post-procedure chest X-ray revealed 
expansion of the right lung (Figure 2).

Blood and urine cultures were negative. The patient was 
then discharged on the sixth post-operative day, tolerating a 
regular diet without any respiratory complications, on oral 
amoxicillin/clavulanate and with instructions to follow-up at 
outpatient care.

Discussion

The patient was a female in her mid-40s with a BMI of 28.0 
and without any known underlying lung disease; moreover, 
she had no history of smoking or any of the common risk 
factors for spontaneous pneumothorax.3,4,8 There was no evi-
dence of any infectious etiology. There were no central line 
attempts and all ports were placed intra-peritoneally, and 
there was no evidence of any subcutaneous emphysema.

A review of the literature demonstrates that pneumotho-
rax is a rare but known complication of laparoscopic proce-
dures utilizing pneumoperitoneum.11–14 The reported cases, 
while sharing similarities with this case, occurred in an intra-
operative context rather than post-operatively. The precise 
cause of pneumothorax is often not certain but attributed to 
iatrogenic damage to the diaphragm or other less-defined 
mechanisms including CO2 diffusion across congenital dia-
phragmatic defects or immaturity of the membranes separat-
ing the thoracic and abdominal cavity.13,14 In this case, there 
were neither signs of iatrogenic diaphragmatic damage nor 

Figure 1. CT of the chest. There is atelectasis at the right lung 
base and a large pneumothorax, measuring up to 6.4 cm in AP 
diameter.
CT: computed tomography; AP: anteroposterior.

Figure 2. Chest X-ray. Elevation of the right hemidiaphragm is 
noted. A pigtail catheter is in place, and the pneumothorax has 
been resolved.
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any evidence of congenital defects. Moreover, the spontane-
ous pneumothorax in this case occurred in a delayed manner 
approximately 72 h post-operatively with the patient in sta-
ble condition and without any significant prior develop-
ments. To our knowledge, there has been no reported case of 
a pneumothorax occurring as a complication of a laparo-
scopic procedure that develops several days after surgery 
and in a patient without any underlying lung disease or risk 
factors for PSP.

As both typical PSP and SSP are not consistent with the 
patient’s history and presentation, other explanations for the 
pneumothorax must be explored. First, simple CO2 diffusion 
occurring in a slow manner through an iatrogenic but sub-
clinical defect created through previous laparoscopic surgery 
is a possible mechanism but unlikely as previous surgeries 
occurred many years ago.

One possible mechanism of injury that we propose is 
barotrauma from an extended period of time in Trendelenburg 
position. Because the total operating time was 2 h and 
15 min, there was not an inordinate amount of time that the 
patient was kept in Trendelenburg position. However, this 
patient may have had an asymptomatic, anatomical abnor-
mality predisposing her to barotrauma in Trendelenburg 
position. This mechanism, then, is a possible alternative 
explanation. It is also plausible that the procedure did not 
produce the pneumothorax; however, this patient does not fit 
the typical profile for PSP and had none of the risk factors. It 
is also unlikely that a mid-40s, overweight female without 
any lung conditions or history of smoking would develop 
both a pleural bleb and its incidental rupture all at once with-
out any provocation. It is known, however, that post-opera-
tively patients are at risk of atelectasis, which may have 
further contributed or exacerbated an initially subclinical 
barotrauma injury, producing a delayed presentation.

Notably, the only abnormal finding throughout the entire 
post-operative period preceding the delayed pneumothorax 
was the PO2 desaturation to 89% the day before. Transient 
drops in oxygen saturation, including to levels in the upper 
80s or even lower 90s, often occur for a variety of different 
reasons but can be quickly attributed to a mechanical or 
monitoring error or modest post-operative atelectasis and 
simply corrected with nasal oxygen without careful consid-
eration of etiology. In this case, that finding was the only 
warning sign of an impending complication; thus, this case 
highlights the necessity to judiciously examine and investi-
gate any desaturation post-operatively and deliberate its pos-
sible significance.

Ultimately, the definitive mechanism of the pneumotho-
rax remains unclear. The atypically delayed pneumothorax 
described here underlines the possibility that, even during a 
normal recovery period for a patient without any underlying 
lung disease or risk factors, pneumothorax can still develop 
in a delayed fashion multiple days post-operatively from a 
laparoscopic procedure.
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