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Successful non-operative management of extensive pneumomedia-
stinum and pneumoperitoneum                                                                         

Background: A 70 year old male presented with acute left 
flank pain and was found to have extensive free air in both 
the mediastinal and peritoneal cavities. He was managed 
successfully without surgery.
Case: A 70 year old male presented with left flank pain that 
began an hour prior to arrival. He had a history of obstructive 
sleep apnea that had been treated with continuous positive 
airway pressure therapy (CPAP) at home for many years. 
His vital signs, physical exam, and laboratory testing were all 
unremarkable. However, imaging findings were impressive for 
massive pneumoperitoneum and pneumomediastinum. Given 
his clinical stability, operative exploration was deferred, and he 
was admitted for observation and bowel rest. He was discharged 
less than 48 hours after admission without incident. His history 
of home CPAP therapy was the only attributable cause for the 
ominous findings seen on his imaging. Recognizing that this was 
a case of benign free air saved this patient from the morbidity 
and potential for death that comes with an unnecessary 
operative exploration. 
Conclusion: Continuous positive airway pressure therapy can 
result in benign free air within the mediastinal and peritoneal 
cavities. Evaluating the complete clinical scenario will allow for 
recognition of similar cases in which these grim findings are not 
indicative of surgical disease, thus avoiding the iatrogenesis of 
unnecessary surgery. 
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Introduction 

Free air within deep organ spaces such as the 

mediastinum or peritoneum are usually signing 

of life-threatening pathology. Formally known as 

pneumomediastinum (PM) and pneumoperito-

neum (PP), these findings are well known for 

their association with perforated hollow organs 

and fulminant infection. The majority of patients 

presenting with these findings will be in extremis, 

requiring emergent surgery to salvage any 

chance of survival. Despite this common know- 

ledge, free air is not always such an ominous 

finding. Although rare, there are cases in which 

free air can be managed without surgery. The 

finding of free air in such cases has been termed 

benign, primary, or non-surgical. Free air in 

these cases is usually confined to a signal body 

cavity, i.e., either the peritoneum or mediasti-

num. Here, we describe the case of a patient 

who was managed conservatively after 

presenting with massive amounts of free air in 

both the mediastinal and peritoneal cavities.  

Case 

A 70-year-old gentleman presented to the emer-

gency department (ED) with a chief complaint of 

left flank pain. The pain had started suddenly 

earlier that day, located in the left flank and radi-

ating to the groin. It was sharp, constant, and as-

sociated with urinary retention. His medical his-

tory consisted of deep venous thrombosis, kid-

ney stones, chronic back pain, and obstructive 

sleep apnea that had been treated with continu-

ous positive airway pressure (CPAP) every night 

for the past 15 years. He had no surgical history. 

Computed tomographic (CT) imaging of the ab-

domen/pelvis was obtained in the ED shortly af-

ter arrival and showed extensive pneumoperito-

neum and free air in the retroperitoneum [figure 

1]. 

 

Figure 1. Axial CT images displaying free air in the abdominal wall (orange arrows), peritoneal cavity 

(blue arrows), and retroperitoneum (red arrows). 

 

There was a large focus of free air adjacent to a 

segment of diverticuli in the descending colon [ 

figure 2].  

Additionally, a chest X-ray and subsequent 

chest CT were both notable for pneumomedias-

tinum with dissection of air into the soft tissues 

of the neck [figure 3]. With concern for perfo-

rated diverticulitis, general surgery was con-

sulted emergently. 

By the time he was evaluated by a surgeon, the 

patient had had several incontinent voids that 

were associated with resolution of his previous 

flank pain. On exam, he was afebrile and hemo-

dynamically stable with mild sinus tachycardia 

[98.5 F, 133/96 mmHg, 103 beats/min, 17 res-

pirations/min]. He was alert, lucid, and in no dis-

tress. Examinations of his heart and lungs were 

unremarkable. His abdomen was soft, mildly dis-

tended, and non-tender in all quadrants, even 

with deep palpation. There were no signs of per-

itonitis. Laboratory studies were unremarkable 

[WBC count 9.2 without left shift, hemoglobin 

14.1, platelet count 215, lactate 1.1, lipase 145, 

INR 1.0, electrolytes and liver enzymes were all 

within normal limits]. A urine analysis showed 
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trace red blood cells but was otherwise normal. 

Despite the ominous findings on his imaging, we 

elected to forego immediate operative explora-

tion in light of the patient’s other reassuring ob-

jective findings. He was made NPO and admit-

ted to the hospital for close observation.  

The patient’s condition remained unchanged 

throughout the night and following morning. A 

small bowel series was obtained and showed 

normal transit of contrast without any evidence 

of perforation. His labs remained within normal 

limits. He tolerated advancement to a regular 

diet and was having bowel movements per his 

usual routine. Abdominal x-rays displayed stable 

pneumoperitoneum and contrast reaching the 

rectum without extravasation [figure 4]. The pa-

tient was discharged home with plans to follow-

up for an outpatient colonoscopy. 

 

Figure 2. A) Abdominal CT (sagittal view) showing pneumoperitoneum with a large focus of free 

adjacent to the descending colon (red arrow). B) Abdominal CT (coronal view, lung window) showing 

pneumoperitoneum with a large focus of free air adjacent to the descending colon (red arrow). 

 

 

Figure 3. A) Chest X-ray displaying pneumomediastinum (red arrows). B–D) Axial CT images dis-

playing severe pneumomediastinum (orange arrows) with dissection of air into the soft tissues of 

the neck (blue arrows). 
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Figure 4. Abdominal X-rays showing non-obstructive bowel gas patterns and contrast reaching the 

rectum without extravasation. 

 

Discussion 

Consults for free air have put many a surgeon 

on edge. Such a finding is usually indicative of 

pathology with imminent risk to life such as hol-

low viscus perforations, violations of the aerodi-

gestive tract, and/or fulminant infection. Emer-

gent surgery is usually required to prevent mor-

tality in such cases. Despite this dogma, free air 

is not always a result of severe injury. It is esti-

mated that 10% of patients with free air do not 

have any life-threatening pathology.[1] In these 

cases, free air is often classified as primary 

since it usually occurs without an identifiable 

source.  

Primary PM is thought to result from intense 

shifts in intrathoracic pressure such as those 

seen with valsalva maneuvers or forceful cough-

ing.[2] Classic presenting signs and symptoms 

include chest pain, dyspnea and subcutaneous 

emphysema.[3] An attributable trigger is found in 

approximately 75% of cases, the most common 

of which are cough, exercise or drug abuse.[4] 

Other known triggers include barotrauma from 

ventilator usage and even electronic 

cigarettes.[5] With significant morbidity and mor-

tality, esophageal perforation is a primary con-

cern when patients present with PM. Esopha-

geal perforation is estimated to cause approxi-

mately 10% of PM cases, with older age being a 

significant risk factor. The most reliable indica-

tors of a true esophageal injury are leukocytosis 

and the presence of a pleural effusion.[6] None-

theless, true insults to the esophagus or respira-

tory tree are quite rare in patients with suspected 

benign PM. Thus, extensive investigation to rule 

out such an insult is not warranted in the majority 

of cases.[7] Furthermore, prophylactic antibiotics 

are rarely indicated.[8] The majority of suspected 

benign PM cases can be managed conserva-

tively with a short observational admission.  

Iatrogenesis describes the common cause of be-

nign PP. Retained postoperative air, placement 

of peritoneal dialysis catheters (PDC), mechani-

cal ventilation, endoscopic procedures, and 

chest compressions can all give rise to free air 

within the peritoneal cavity.[9] In addition to acute 

complications, chronic iatrogenic benign PP is 

not uncommon, particularly in relation to 
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PDCs.[10] Non-iatrogenic benign PP is commonly 

related to respiratory disease. As with benign 

PM, coughing is among the more common 

causes of benign PP.[11] Asthma and COPD are 

typical comorbidities seen among these pa-

tients. Additionally, ventilator induced ba-

rotrauma can result in benign PP. In fact, some 

authors have postulated that ventilator induced 

barotrauma is the most common etiology.[12]   

Although rare, there have been cases of benign 

free air presenting simultaneously in both the 

mediastinum and peritoneum. Traumatic injuries 

and invasive ventilation are commonly cited 

causes of simultaneous benign PM and PP.[13,14] 

Late complications of thorascopic surgery such 

as pleuro-pleural fistulas have also been impli-

cated.[15] Contemporary theory for the mecha-

nism of gaseous entry into these two separate 

cavities dictates that the air first begins in the 

lung and travels caudally. Animal and postmor-

tem studies have demonstrated that air initially 

leaks into the pleural cavity by way of micro-

scopic alveolar defects. Once in the chest, with 

enough time and pressure, the air eventually 

travels downward through the esophageal hia-

tus and into the retroperitoneal space via peri-

vascular sheaths.[16] Finally, the air reaches a 

weak point in the peritoneum and breaks 

through, thus resulting in simultaneous PM and 

PP.   

The only attributable cause for our patient’s im-

pressive imaging findings was his utilization of a 

home CPAP device. To our knowledge, this is 

the first case of concomitant benign PP and PM 

attributable to home CPAP therapy. Further-

more, this case was notable given that this pa-

tient was successfully managed without surgery. 

Exploratory laparotomy is a lifesaving operation 

in the armatorium of surgeons. However, this 

procedure can also beget major morbidity and 

mortality. It is estimated that 1 in 5 patients who 

undergo emergent exploratory laparotomy will 

die.[17] Furthermore, the economic burden of an 

exploratory laparotomy can be significant, with a 

total cost exceeding $10,000 in most cases.[18] 

Thus, it the responsibility of surgeons to retain 

this operation as a last line of defense.  

Conclusion 

To our knowledge, this is the first described case 

of simultaneous benign PP and PM resulting 

from home CPAP therapy. Free air can be seen 

without violation of the aerodigestive tract or ful-

minant infection. Although such cases are rare, 

awareness of benign PP and PM is a must for 

the acute care surgeon as it can prevent signifi-

cant iatrogenesis from unnecessary operations. 

When free air is accompanied by a soft, 

nontender abdomen, and stable hemodynamics, 

the surgeon would be wise to give pause and 

observe the patient for a period of time before 

proceeding to the operating room. 

Conflicts of Interest and Source of Funding 

The authors have no conflicts of interest to de-

clare.  

No funding was received for the production of 

this work.  

Informed consent was obtained from the patient 

presented.  

References 

[1] Mularski RA, Ciccolo ML, Rappaport WD. 

Nonsurgical Causes of Pneumoperitoneum. 

Western Journal of Medicine. 1999;170:41-46. 

[2] Caceres M, Ali SZ, Braud R, Weiman D, Garrett 

HE. Spontaneous Pneumomediastinum: A 

Comparative Study and Review of the 

Literature. Annals of Thoracic Surgery. 

2008:962-966. 

[3] Çakmak M, Yüksel M, Kandemir MN. Analysis 

of Patients with Spontaneous Pbeyninedua- 

stinum. Turkish Thoracic Surgery. 2016;17:105-

108. 

[4] Ebina M, Inoue A, Takaba A, Ariyoshi A. 

Management of spontaneous pneumomedia- 

stinum: Are hospitalization and prophylactic 

antibiotics needed?. American Journal of 

Emergency Medicine. 2017;35:1150-1153. 

[5] Marasco RD, Loizzi D, Ardò NP, Fatone FN, 

Sollitto F. Spontaneous Pneumomediastinum 

Following Electronic Cigarette Use. Annals of 

Thoracic Surgery. 2018;105:269-271. 

[6] Potz BA, Chao LH, Ng TT, Okereke IC. Clinical 

Significance of Spontaneous Pneumomedia- 



Dylan Johnson et al., IJCR, 2020; 4:171

IJCR: https://escipub.com/international-journal-of-case-reports/ �

stinum. Annals of Thoracic Surgery. 2017;104: 

431-435. 

[7] Bakhos CT, Pupovac SS, Ata A, Fantauzzi JP, 

Fabian T. Spontaneous Pneumomediastinum: 

An Extensive Work Up Is Not Required. Journal 

of American College of Surgeons. 2014;219: 

713-717. 

[8] Lee SC, Lee DH, Kim G. Is primary 

spontaneous pneumomediastinum a truly 

benign entity? Emergency Medicine 

Australasia. 2014;26:573-578. 

[9] Mularski RA, Sippel JM, Osborne ML. 

Pneumoperitoneum: A review of nonsurgical 

causes. Critical Care Medicine. 2000;28:2638-

2644. 

[10] Maheshwari R, Sonavane SK, Wallace E. 

Chronic massive pneumoperitoneum. Kidney 

International. 2016;90:1386-1387. 

[11] Wang H, Batra V. Massive Pneumoperitoneum 

Presenting as an Incidental Finding. Cureus. 

2018;10:2787-2783. 

[12] Ahmed K, Amine EG, Abdelbaki A, et al. Airway 

Management: Induced Tension Pneumoperito- 

neum. The Pan African Medical Journal. 

2016;35: 125-129. 

[13] Fujiwara K, Ohsaka H, Nagasawa H, et al. 

Massive intraperitoneal free air induced by 

pneumothorax and pneumomediastinum. Inter- 

ational Journal of Surgery Case Reports. 

2018;49:78-80. 

[14] Kourounis G, Lim QX, Rashid T, Gurunathan S. 

A rare case of simultaneous pneumoperito- 

neum and pneumomediastinum with a review of 

the literature. Annals of the Royal College of 

Surgery England. 2017;99:241-243. 

[15] Yoshiyasu N, Sato S, Hirose M, et al. Bilateral 

Pneumothorax and Pneumoperitoneum One 

Year After Thorascopic Esophagectomy. 

Annals of Thoracic Surgery. 2018;105:275-278. 

[16] Williams NMA, Watkin DFL. Spontaneous 

Pneumoperitoneum and Other Nonsurgical 

Causes of Intraperitoneal Free Gas. Post- 

graduate Medical Journal. 1997;73:531-537. 

[17] Tolstrup MB, Watt SK, Gogenur I. Morbidity and 

Mortality Rates After Emergency Abdominal 

Surgery: An Analysis of 4346 Patients 

Scheduled for Emergency Laparotomy or 

Laparoscopy. Langenbeck’s Archives of 

Surgery. 2017;402:615-623. 

[18] Bampoe S, Odor PM, Moonesinghe SR, 

Dickinson M. A Systematic Review and 

Overview of Health Economic Evaluations of 

Emergency Laparotomy. Perioperative Medici- 

ne. 2017;6:1-12. 

 

 

 

 


