
35

Idiopathic Spontaneous Pneumoperitoneum: a case description and emergen-
cy department management
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Abstract

Spontaneous pneumoperitoneum is the presence of free air in abdominal cavity, usually related 
with hollow organ injury. It is considered idiopathic if there are no causes identified. We present a 
woman’s case, with no important comorbidities, who went to the Emergency Department for abdo-
minal pain with inespecific caractheristics, with main finding of pneumoperitoneum after studies. 
Through radiologic Evaluation we ruled out intestinal structural compromiso and managed her 
case in a conservative manner with success.

Spontaneous pneumoperitoneum is the presence of free air or gas in abdominal (peritoneal) ca-
vity, usually related with hollow-organ injury. It is considered idiopathic if there are no identified 
causes. We present a woman’s case, with no important comorbidities, who went to the Emergency 
Department for abdominal pain with inespecific caractheristics, with a main finding of pneumo-
peritoneum after studies. Through radiologic evaluation we ruled out intestinal structural commit-
ment  and managed her case in a conservative manner with success.

Key words: Pneumoperitoneum. Conservative treatment. Emergency treatment. Intestinal perfo-
ration.

Introduction

Pneumoperitoneum is the presence of free gas in the peritoneal cavity, outside the hollow viscera, 
and its finding is always abnormal. The main diagnostic method is standing chest radiograph in 
which is possible to identify a radiolucent image just inferior to the diaphragm. Its most common 
cause is perforation of hollow viscus that generates peritonitis (1). However, there is a subgroup of 
patients whose presentation is not compatible with acute abdomen or is related to a surgical cause 
(iatrogenic) and is therefore considered spontaneous pneumoperitoneum. Another subgroup of pa-
tients is defined as idiopathic if no cause is identified after in-hospital studies (2).

Pneumoperitoneum is the presence of free gas in the peritoneal cavity, outside the hollow viscera, 
and its finding is always abnormal. The main diagnostic method is chest standing radiograph in 
which is possible to identify a radiolucent image just inferior to the diaphragm. Its most common 
cause is perforation of hollow viscus that generates peritonitis (1). However, there is a subgroup of 
patients whose presentation is not compatible with acute abdomen or is related to a surgical cause 
(iatrogenic) and is therefore considered spontaneous pneumoperitoneum. Another subgroup of pa-
tients is defined as idiopathic if no cause is identified after in-hospital studies (2).

Case report

A 60-year-old woman consulted to the emergency department for 24 hours of intermittent abdomi-
nal pain, moderate intensity, located mainly in the epigastrium but spread to the rest of the upper 
abdomen, mild postprandial exacerbation, related to 2 emetic episodes. The patient described a 
feeling of distension in the same location. She informed similar episodes of self-limiting pain for 6 
months. In outpatient setting, she had a digestive endoscopy 4 months ago, without definite diag-
nosis. She had smoking history of 15 packs / year, cholecystectomy 8 years ago, without other pa-
thological or surgical events. In systems review, a decrease in the number of stools was identified, 
without weight loss, melena or fever. At the physical examination, vital signs were normal, she was 
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not pale or dyspneic, without positive findings in the sensory or 
thoracic organs. In abdominal examination, inspection and aus-
cultation were normal; slight pain was generated with epigastric 
palpation, without identifying signs of peritoneal irritation and 
not reproducing the pain that made her consult.

We decided to rule out intestinal obstruction and took an abdomi-
nal standing radiograph (Figure 1A), that showed a radiolucent 
region inferior to both hemidiaphragms, suggestive of pneumo-
peritoneum. We took a chest x-ray for better visualization (Figu-
re 1B). She was hospitalized by the general surgery department. 

Figure 1A. Standing abdomen x-ray without obstructive pattern with image suggestive of pneumoperitoneum. Figure 1B. Standing chest X-ray confirming the pre-
sence of pneumoperitoneum.

In the interrogation, the patient denied having suffered trauma 
or any other procedures, other than the aforementioned endos-
copy. Hemogram, electrolytes, arterial blood gases and serum 
lactate were normal; coproscopy no showed occult blood. We 
took a contrast-enhanced abdominal tomography with a General 
Electric equipment of 16 multidetectors (Figures 2A and 2B) and 
identified a pneumoperitoneum chamber without contrast leak 

points. During her hospitalization, she had absolute diet and an-
tispasmodic management with improvement of symptoms (Fi-
gure 3). Her oral tolerance was tested successfully. In outpatient 
control she reported sporadic episodes of mild self-limited pain 
and chest radiograph kept showing a pneumoperitoneum cham-
ber without changes.

Figures 2A y 2B. Abdominal tomography in sagittal and coronal views demonstrating the presence of pneumothorax and ruling out contrast leaks into the peritoneal 
cavity.
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Figure 3. Timeline of events in patient care. 

Discussion

Spontaneous pneumoperitoneum can be produced by thoracic 
causes such as pulmonary abscesses, chronic obstructive pulmo-
nary disease, complications of mechanical ventilation, broncho-
pleural fistulas; abdominal causes such as intestinal pneumato-
sis, abdominal abscesses and infections, intestinal obstruction; 
pelvic causes as uterine rupture, postcoital state and postpartum 
exercises (2-5). See Table 1.

Approximately 90% of spontaneous cases are explained by gas-
tric or duodenal perforations (1), however we had no findings 
suggestive of those in this case. In the review by Mularski et al 
(6) they found that most common cause was iatrogenia with a
proportion of 25% due to endoscopic procedures. Please reca-
ll that patient had an endoscopy 4 months earlier, was already
symptomatic by the time and notice no change in pain characte-
ristics after the procedure. It would only make sense if assumed
that pneumoperitoneum did not cause her symptoms and resul-
ted as a benign complication of endoscopy.

Another possible explanation is that pneumoperitoneum was se-
condary to constipation, as in the case reported by Yamana et al 
(7), in which the tomography showed abundant fecal matter in 
colon and the exploratory laparotomy had no findings; however, 
that case showed clear acute course, in contrast to our case.

As mentioned, some diseases and pelvic trauma can also produ-
ce pneumoperitoneum. In the case reported by Shapey et al (10), 
they documented pneumoperitoneum in a patient diagnosed with 
pyometra. They suspected air leaking through the vaginal cavity 
or anaerobic metabolism from microorganisms as possible cau-
ses. In our case, no gynecological symptoms or imaging findings 
suggestive of this origin were documented.

Table 1. Causes of spontaneous pneumoperitoneum. Adapted from Williams et al (2).

Cause Mechanism

Pneumomediastinum Trauma or foreign body in the esophagus, causing pneumoperitoneum that 
later filters through the diaphragm.

Pneumothorax Same as in pneumomediastinum.
Cardiopulmonary resuscitation Blunt chest trauma secondary to chest compressions, or as a consequence of 

visceral perforation.
Mechanical ventilation Volutrauma and air filtration in the perivascular and peribronchial space.
Thoracic abscess Due to the difference in pressures between atelectasis and open alveoli.
Vaginal warm showers, postpartum, postcoital state Through the fallopian tubes that communicate the uterine cavity with the 

abdominal cavity.
Pneumatosis intestinalis Filtration through the perivascular space.

Table 2 shows all cases reported in last 10 years of pneumoperitoneum and its probable or confirmed causes. Other idiopathic cases 
have been reported in which conservative management was successful, given the absence of pain or signs of acute abdomen (8). In 
our case, discharge was decided without endoscopic or surgical interventions for same reason.

Table 2. Other causes of spontaneous pneumoperitoneum reported in the last 10 years. M, man. W, woman. HTA, arterial hypertension. DM2, type 2 diabetes mellitus. 
CT, computed axial tomography. BUN, blood urea nitrogen. OSA, obstructive sleep apnea. COPD, chronic obstructive pulmonary disease. CRP, C-reactive protein.

Reference Sex, 
age Presentation Past medical       

history Laboratories Cause Management

Eenhuis et al 
(11).

W, 42 Acute abdomen, 
shock

Hystory of 1 pregnan-
cy and partum, treated 
recently for urinary in-
fection

Leukocytosis, eleva-
ted CRP, metabolic 
acidosis, acute kid-
ney injury

Spontaneous pel-
vic-abdominal pe-
ritonitis due to acti-
nomyces

Antibiotics

Idiopathic spontaneous pneumoperitoneum: a case description... Cardona y cols.



38 Revista Cuarzo - Fundación Universitaria Juan N. Corpas Vol. 23 No. 2

Lewinson 
(4)

W, 85 No symptoms Not reported Not reported Spontaneous idiopa-
thic pneumoperito-
neum

Conservative 
treatment

De Smet et al 
(12)

W, 56 Shock and 
cardiorespiratory 
arrest. Previous 2 
weeks with abdo-
minal pain

HTA, bisoprolol Metabolic acidosis, 
other tests normal

Perforated duodenal 
ulcer

Laparotomy

Carzo-
lio-Trujillo et 
al (13)

M, 21 Trauma in a tra-
ffic accident

Non Not reported Blunt chest trauma,  
Macklin effect

Conservative 
treatment

Peña-Ros et 
al (14).

M, 55 Abdominal pain 
and fever

DM2, Ischemic heart 
disease, treated tongue 
neoplasm

Leukocytosis, meta-
bolic acidosis

Splenic abscess Splenectomy and 
antibiotics

Kuczia et al 
(15)

M, 72 Mild abdominal 
pain in a patient 
with positive 
ventilation by 
tracheostomy

COPD, respiratory in-
sufficiency

Leukocytosis, normal 
CRP.

Idiopathic, mecha-
nical ventilation is 
suspected

Exploratory 
laparotomy due 
to suspicion of 
intestinal perfo-

ration 
Narra et al. 
2015 (16)

M, 48 Sudden abdo-
minal pain and 
vomiting with 
signs of perito-
neal irritation

DM2, hospitalized for 
high intermittent 6 
months fever.

Leukocytosis, high 
creatinine and blood 
urea nitrogen.

Splenic abscess Exploratory 
laparotomy due 
to suspicion of 
intestinal perfo-

ration
Sucandy et 
al. 2012. 
(17)

M, 65 6-week abdomi-
nal pain exacer-
bated with signs 
of peritoneal 
irritation

HTA and dyslipidemia Leukocytosis, bands, 
creatinine and BUN 
elevation, hyperlac-
tatemia

Hepatic metastases, 
colon primary tu-
mor

Exploratory 
laparotomy

Kim et al. 
2012 (18).

W, 80 Sudden and 
severe abdominal 
pain

Cholangiocarcinoma Abdominal CT 
showing hepatic ne-
crosis and perihepatic 
emphysema

Emphysematous he-
patitis

Percutaneous 
drainage

El et al. 2011 
(19)

W, 60 Acute abdominal 
pain

Immediate colonosco-
py, removal of colonic 
polyp

Not reported Colonic perforation 
after colonoscopy

Conservative 
treatment

Vischio et al. 
2010 (20)

W, 49 Nausea, vomi-
ting, dyspepsia

Systemic sclerosis, pul-
monary fibrosis

Normocytic anemia Pneumatosis intesti-
nalis.

Conservative 
treatment

Aganovic 
et al. 2012 
(21)

M,72 Chest pain Not mentioned Not mentioned Jejunal diverticular 
disease

Conservative 
treatment

Al-Mufarrej 
et al. 2009 
(22)

M, 20 Acute cervical 
pain, cervical 
subcutaneous 
emphysema

Not important Normal Unknown Conservative 
treatment

Garrido et 
al. 2009 
(23)

M, 66 Sudden abdo-
minal pain and 
emesis. Septic 
shock

HTA, DM2, OSA, 
pancreatitis

Not mentioned Hemorrhagic pan-
creatitis

Exploratory 
laparotomy

Conclusion 

Although some authors recommend urgent surgery in all cases (9), we believe that expectant management and laboratory/imaging 
studies in the emergency department are prudent in cases without signs of peritoneal irritation and patients with good general state. 
Also having in mind the burden of morbidity and possible complications of a laparotomy.
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