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Abstract 
Background & Aims: Pneumoperitoneum is characterized by the presence of air inside the peritoneal cavity, which may be the result 

of a perforated hollow organ in GI (Gastrointestinal) tract, requiring emergency surgical intervention. However, pneumoperitoneum is 

known to be spontaneous, nonsurgical, or unexplained in some cases without perforation. The present study is a case series study, 

introducing two cases of pneumoperitoneum in the patients with COVID-19. 

Case presentation: The first case was a 70-year-old woman with COVID-19 who underwent laparotomy, and no perforation was 

detected in her as the source of pneumoperitoneum under direct observation. The second case was a four-year-old girl who was referred 

to hospital after a car accident as pedestrian. After taking a CT scan, COVID-19 was diagnosed accidentally without any previous sign. 

After diagnosing pneumoperitoneum, since there was no symptom of perforation or peritonitis, the patient was actively monitored 

during the hospitalization period and discharged on day 8 of hospitalization in a general good condition. 

Discussion & Conclusion: Evidence from a previous study suggests that coronavirus has a high propensity to gastrointestinal tract. 

Enteropathic viruses can directly damage the intestinal mucosa and cause gastrointestinal complaints in the patients. Invasion of the 

virus into the intestinal wall can increase the permeability of the intestinal wall, leading to easier invasion of pathogens over the large 

intestine tract and intestinal complaints (including pneumatosis) by reducing the function of intestinal barrier. Increasing permeability 

of the intestinal wall may be a factor of pneumoperitoneum.  
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Introduction  
Pneumoperitoneum is recognized by the presence of 

air within the peritoneal cavity, which may be the result 
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of a perforated hollow organ and requires emergency 

surgical intervention (1). The most common cause of 

pneumoperitoneum is perforation of GI (90% of cases). 



Studies in Medical Sciences, Vol. 33(5), August 2022 

 

343 

Nevertheless, 5-15% of cases of pneumoperitoneum can 

be without perforation and be spontaneous, nonsurgical, 

or unexplained (1, 2). Spontaneous pneumoperitoneum 

(PP) can be due to intra-thecal, intra-abdominal, 

gynecological, iatrogenic, or other miscellaneous 

factors (2, 3). Among the thoracic factors, mechanical 

ventilation, pneumothorax, CPR, tracheal rupture, 

sternotomy, and blast injuries are the most common 

causes (3). Ventilator-induced barotrauma is one of the 

most frequent intra-thoracic factors that can cause 

spontaneous pneumoperitoneum (4). 

Idiopathic conditions of PP are much rarer, because 

there is no clear etiology and there is neither intra-

abdominal perforations nor other known factors for free 

intra-abdominal gas presence (2). Peritonitis is the most 

common complaint of pneumoperitoneum. In addition, 

the presence of sub-phrenic air inside the peritoneum on 

radiography and CT scan of the chest and abdomen is a 

pathological finding related with pneumoperitoneum (2, 

3). In most cases, pneumoperitoneum requires 

immediate exploratory surgery and intervention. 

Idiopathic pneumoperitoneum is usually reported after 

negative laparotomy results. Spontaneous 

pneumoperitoneum creates a significant dilemma for 

management, especially in cases where the symptoms of 

peritonitis are not observed or when the cause is not 

known before laparotomy (2, 5).  

SARS-COV-2 (Severe Acute Respiratory Syndrome 

Coronavirus 2) is a positively charged single-stranded 

virus which belongs to the beta coronavirus family. 

SARS-COV-2 enters the cells via ACE2 (angiotensin-

converting enzyme 2) receptors (6, 7). ACE2 as the 

target enzyme of SARS-COV-2 had its highest levels in 

the lungs, small intestine and vascular system, and due 

to the high expression of ACE2 in small intestine 

absorptive enterocytes, the gastrointestinal tract can be 

highly susceptible to damage by the virus (8). The most 

commonly reported findings from various studies 

related to gastrointestinal complaints include nausea, 

vomiting, and abdominal pain (8, 9). Some studies have 

also reported degeneration, necrosis, shedding of 

gastrointestinal mucosa, and intestinal bleeding during 

hospitalization. Moreover, increasing intestinal wall 

thickness, pneumatosis and the presence of gas in portal 

vein present a wide range of symptoms indicating 

involvement and serious damage to the gastrointestinal 

tract due to coronavirus infection (6, 8). Despite 

numerous findings and reports of gastrointestinal 

involvement, little information is available on how the 

virus works and the mechanism of intestinal damage; for 

which further studies are needed. The present study is a 

case series introducing two cases of pneumoperitoneum 

in the patients with coronavirus. To the best of our 

knowledge, there was no other reports of 

pneumoperitoneum following COVID-19 worldwide. 

 

Case Presentation 
First Case: 

The patient was a COVID-19 positive 70-year-old 

woman with no history of previous disease other than 

COVID-19 (Figure 1). She was presented with 

abdominal pain diffusing into the epigastrium and right 

upper quadrant (RUQ). The patient's pain had started 

two days ago with an upward trend. The pain was not 

positional, did not spread anywhere, and had no 

relationship with eating. The patient had nausea and 

anorexia, but did not vomit and reported normal bowel 

function.  

Vital signs on arrival were as follows: PR: 85, RR: 

19, BP: 105/75, T: 36.8, SaO2: 90%. In the clinical 

history of the last 3-4 days, mild shortness of breath and 

occasional dry cough were mentioned. No fever was 

detected on examination, and the patient had no 

underlying disease nor a previous history of surgery. On 

pulmonary examination, both hemithoraces were 

symmetrical. There was no wheezing and no accessory 

muscles breathing. However, crackles were heard at the 

base of both lungs. In abdominal palpation, there was 
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tenderness in RUQ, but there was no guarding or 

rebound tenderness. No organomegalia and mass were 

touched. On cardiac examination, the heart sounds were 

normal, and there were no extra sounds. Results of initial 

laboratory tests were as follows: WBC: 3800 (Neut: 

57%, Lymph: 31%), Hb: 11.2, Plt: 485000, BUN: 42, 

Cr: 1.2, Na: 141, K: 4.8 3- CRP: 2+, and ESR: 38. 

 

Fig. 1. thoracic CT scan in the axial plane, showing ground glass appearance in the base of both lungs  

 

After requesting a chest radiograph for the patient, 

pneumoperitoneum was detected (Figure 2), and so, she 

was transferred to the general surgery ward. After six 

hours of hydration, vital signs were as follows: PR: 71, 

RR: 16, BP: 115/80, T: 36.8, and SaO2: 92%. Urinary 

output was 550cc/6h, and CVP was 9 cmH2O. After 

taking ECG and visit by an internal medicine physician, 

we decided to perform exploratory laparotomy to find 

the source of pneumoperitoneum. In this way, after pre-

operative preparations, the patient was transferred to the 

operating room. 

 

Fig. 2. Thoracic CT scan in the axial plane, showing sub-phrenic free air 
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Surgical Procedure: 
Under general anesthesia, surgery was performed in 

supine position on the operating table. After prep and 

drape, midline incision was made. After entering the 

abdomen, no gas or discharge was observed. The 

abdomen lacked any pathologic findings. After entering 

the lesser sac, the posterior region of stomach was 

evaluated, and no pathological signs were observed. The 

small intestine was evaluated from the ligament of 

Treitz, and no restrictions were detected. Upon further 

evaluation, the omentum had adhered to Left Upper 

Quadrant (LUQ), which was released. The colon was 

examined from the ileocecal valve. The hepatic flexure 

had adhesions to the liver that were released. No other 

pathological findings were seen in that area. Dilatation 

of the loops was evident from the descending colon to 

the sigmoid, but there was no stenosis or tumor in favor 

of obstruction on inspection. Finally, the abdomen was 

closed after implanting a corrugated drain in RUQ. 

 

Second Case: 
The patient was a 4-year-old girl who suffered from 

multiple trauma due to a car accident as pedestrian, and 

was brought to the emergency room about 30 minutes 

after the accident. Vital signs of the patient upon arrival 

were as follows: PR: 118, RR: 20, BP: 100/65, T: 37.2, 

and SaO2: 92%. Upon admission, the patient had 

spontaneous breathing, was alert, and had a fixed 

cervical collar. On chest observation, movement on both 

sides of the chest was normal, and there was no dilation 

in the jugular arteries. Pulmonary sounds were not 

decreased but there were brief pulmonary rales on both 

sides. On chest palpation, no sign of tenderness was 

detected, and the lungs were normal on chest percussion. 

At first, the patient complained of slight pain in the neck. 

There was no pathological finding in e-FAST 

evaluation, and further examination of the chest did not 

reveal any sores or scratches, paradoxical movements, 

or subcutaneous emphysema.  

On abdominal examination, no distension was 

observed, and intestinal sounds were normal. No 

tenderness, guarding or organomegaly were observed. 

The pelvis was stable and did not show any tenderness 

on examination. The perineal area was also normal. On 

evaluation, the limbs were normal and had not any sign 

of swelling, sores, or bleeding.  

 

Fig. 3. thoracic CT scan in the axial plane showing ground glass appearance in the base of both lungs 
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Chest, pelvic and lateral cervical X-rays were 

performed. In chest X-ray evaluation, following 

suspicion of narrow air rim in the chest wall and 

uncertainty of pneumothorax, chest CT was performed, 

which accidentally noticed the ground glass opacity 

similar to typical COVID-19 view. Further examination 

by a radiologist confirmed the presence of white spots 

in various parts of the lung in favor of COVID-19 

(Figure 3). Nasal soap RT-PCR test was performed 

immediately for the patient, which confirmed the 

observations on CT scan.  

The patient was visited by a pediatric infectious 

disease specialist, and the COVID-19 treatment protocol 

started under the supervision of a pediatrician. During 

inspection of Chest CT scan and in the lower sections of 

the lung CT scan, we noticed free air in the abdomen and 

below the diaphragm in favor of pneumoperitoneum 

(Figure 4). 

 

Fig. 4. Thoracic CT scan in the axial plane showing sub-phrenic free air 

 

Due to the lack of symptoms in favor of peritonitis, 

the patient was admitted to an isolated ICU. At the time 

of admission to ICU, the patient underwent abdominal 

CT scan with contrast IV and with oral gastrographin, 

which did not have an intraperitoneal or retroperitoneal 

contrast agent leak, while the contrast agent slowly 

progressed toward the anus.  

Due to the absence of peritonitis symptoms, surgical 

intervention was not on the agenda. Thus, the patient 

was actively monitored in the form of serial abdominal 

examinations and continuous evaluation of vital signs 

by the surgical team as well as daily examinations of 

pediatric infectious disease specialists by COVID-19 

treatment team in the intensive care unit. CBC tests were 

performed serially. The results of examinations and 

laboratory tests over five days did not show any findings 

in favor of intra-abdominal rupture. On the fifth day, the 

patient became PO and appropriate tolerance of PO was 

observed. 

According to the examinations and normal results of 

laboratory tests and by observing the order of the 

surgeon and approval of the pediatric infectious disease 

specialist to continue care at home, the patient was 

discharged on the eighth day of hospitalization in good 

overall condition. At the time of discharge, the test 

results indicated lack of evidence of leukocytosis, 

leukopenia, anemia, or thrombocytosis, and biochemical 

tests were also normal. She had good oral feeding and 

gas and defecated normally. The patient was revisited on 

the second, seventh, and fourteenth days after discharge, 

which showed no pathological lesion in favor of 

pneumoperitoneum in the abdominal viscera. 
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Discussion  
The most common cause of pneumoperitoneum is 

the rupture of abdominal viscera, known as acute 

peritonitis, which is a surgical emergency requiring 

emergency surgical intervention (10). Spontaneous 

pneumoperitoneum is an uncommon condition that can 

occur due to a variety of reasons, including intra-

abdominal, intra-thoracic, gynecological, iatrogenic, or 

other factors (2, 3). Idiopathic pneumoperitoneum is a 

much rarer condition in which, none of the perforation 

and spontaneous factors are the cause of 

pneumoperitoneum (2, 10).  

In the present study, the possibility of visceral 

perforation was raised in the first case, and in her order 

to exclude this diagnosis, direct observation of 

abdominal viscera through laparotomy was performed. 

However, after laparotomy, no signs of perforation were 

observed. In the second case, although the patient was 

referred to the emergency room following an accident, 

since no trauma and injury were observed in the thoracic 

and abdominal organs and also because of lack of any 

complaints or symptoms in the patient, it was decided to 

monitor the patient actively. Patient follow-up revealed 

that active monitoring was the best medical decision that 

could be made for the patient. In fact, the second case 

was a patient with no signs of COVID-19, and the 

disease was diagnosed accidentally by the chest CT scan 

taken with the aim of initial post-accident assessments 

to exclude thoracic injuries. It was while in the first case, 

the patient was already symptomatic and the diagnosis 

of COVID-19 was confirmed in her before the diagnosis 

of pneumoperitoneum. In both cases, given that there 

was no perforation in the gastrointestinal tract and since 

the patients had no underlying disease other than 

COVID-19, the possibility of spontaneous 

pneumoperitoneum due to COVID-19 was raised. 

Evidence from a previous study suggests that 

coronavirus is highly susceptible to the gastrointestinal 

tract (11). ACE2 is known as the target enzyme of 

SARS-COV-2. The highest levels of this enzyme are 

found in the alveolar epithelium of lungs, small 

intestinal enterocytes, and vascular endothelium, 

suggesting that the abdominal viscera may be vulnerable 

to placement of the virus (7, 8, 12). Recent studies 

indicate that ACE2 is present not only in intestinal cells 

but also in the esophagus, stratified epithelial cells, and 

absorptive enterocytes from the ileum to the colon. 

Moreover, the expression of ACE2 in the small 

intestine, duodenum, and colon is about 100 times 

higher than that in the lungs (9, 12, 13). Accordingly, 

various studies showed that along with the respiratory 

system, the gastrointestinal tract can be considered as an 

alternative route of coronavirus infection  (8, 12). 

The incidence of symptoms such as diarrhea, nausea, 

vomiting, and abdominal discomfort vary considerably 

among different study populations (7, 12). Diagnosis of 

the virus has also been confirmed in intestinal and even 

fecal biopsies of the patients, which could account for 

intestinal complaints, potential recurrences, and fecal 

transmission. Based on the results of RNA fecal tests, 

the patients with intestinal symptoms appear to have a 

much higher percentage of intestinal virus, and therefore 

more are likely to be exposed to intestinal mucosal 

damage following contracting COVID-19 (7, 9). 

COVID-19 can directly or indirectly damage the 

digestive system. In the direct damage of intestinal 

mucosa by enteropathic viruses, after activation of the 

inflammatory response, the reaction chain of viremia 

and inflammatory factors can damage the digestive 

system (14). During indirect damage, small vascular 

thrombosis and non-occlusive mesenteric ischemia can 

also occur secondary to virus infection (8). Moreover, 

the intestine acts as a large immune organ in the body, 

and the changes in the composition and function of 

gastrointestinal tract flora through common mucosal 

immune system affect the respiratory tract. Conversely, 

disorders of the normal flora of the respiratory tract can 

also affect the gastrointestinal tract through immune 
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regulation. This effect is referred to as the intestinal-

pulmonary axis, and may explain why the patients with 

COVID-19 pneumonia also develop gastrointestinal 

problems (14). Common intestinal wall changes on CT 

scans of the patients with COVID-19 include thickening 

of the intestinal wall, pneumatosis, and presence of gas 

in the portal vein (8). In a study by Rajesh Bhayana et 

al., 34% of hospitalized patients had gastrointestinal 

complaints at the time of referral. They reported 

ischemic necrosis and fibrin thrombosis in the 

submucosal arterioles of the necrotic areas. In their 

study, pneumatosis was more common in the patients 

with mesenteric intestinal ischemia, which is more 

prevalent in the patients with COVID-19. Based on their 

results, other reasons suggested for pneumatosis include 

viral enteritis and intermittent positive pressure 

ventilation (8). In the present study, there were no 

symptoms of pneumatosis, vascular thrombosis and 

mesenteric ischemia in any of the cases. In direct 

observation of the first case, the only abnormal findings 

were dilatation of the loops from the descending colon 

to the sigmoid and small adhesions of hepatic flexure to 

the liver. Paraclinical studies performed for the second 

case showed no abnormal findings.  

In the study of Rajesh Bhayana et al., out of four 

patients with pneumatosis after laparotomy, three cases 

of obvious intestinal infarction or ischemic mucosal 

necrosis were observed during laparotomy (8). In the 

present study, no symptoms of intestinal infarction or 

ischemic mucosal necrosis were seen, and there were not 

any clear observations other than pneumoperitoneum.  

Studies by Lei Pan et al. (14) and Chaoqun Han et 

al., (9) showed that in the patients with gastrointestinal 

complaints, significantly longer time was elapsed from 

onset of symptoms to hospital admission than those 

without gastrointestinal complaints (9, 14). Their 

rationale for this finding was that the patients probably 

did not receive early diagnosis and treatment of COVID-

19, because they did not have typical respiratory 

complaints such as those observed in the respiratory of 

the patients (14). They also found that the progression 

of disease and increasing gastrointestinal complaints 

could indicate viral load and reproduction in the 

gastrointestinal tract, leading to more severe disease (7, 

9, 14). Infiltration of the virus into the intestinal wall can 

lead to increased permeability of the intestinal wall and 

cause easier invasion of pathogens over a large intestinal 

tract as well as intestinal complaints like pneumatosis 

through reducing the function of intestinal barrier (8, 9). 

This phenomenon seems to be an answer to the question 

of how it is possible to see free gas inside the abdomen 

in the patients with COVID-19 without any other causes. 

In fact, increasing permeability of the intestinal wall and 

the occurrence of pneumatosis (8, 12) could account for 

gas leakage through the intestine wall into the 

abdominal cavity and occurring pneumoperitoneum. 

 

Conclusions 
Surgical versus non-surgical management of the 

patients with pneumoperitoneum has always been 

considered a dilemma. In the COVID-19 patients, if 

pneumoperitoneum occurs in the absence of perforation 

and other causing agents, coronavirus-related intestinal 

damages can be considered as the causative factor 

through the mechanisms discussed. In this way, 

management of the patients through active monitoring 

and other conservative methods could be successful and 

avoid unnecessary surgery. However, there are several 

unrecognized things in this regard and further studies are 

needed.  
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