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Abstract 
Introduction: Pneumatosis cystoides intestinalis is a rare condition characte-
rized by the presence of gas cysts in the intestinal wall. It can affect different 
segments of the digestive tract. Male patients over 50 years old seem to be 
more affected. Classically, one opposes the primary or idiopathic forms and 
the secondary forms. Case Report: We report the case of a 62-year-old fe-
male patient with a history of treated peptic ulcers, who presented with epi-
sodes of intermittent atypical abdominal pain that worsened abruptly. The 
physical examination revealed a surgical abdomen with tenderness to palpa-
tion. The patient underwent a jejunal resection. The pathological examination 
showed macroscopically an intestinal fragment with confluent subserosal and 
intestinal intraparietal bullae. On opening, the portion containing the bullae 
was thickened, infarcted, congestive, hemorrhagic, and brittle with narrowing 
of the intestinal lumen. The bullae are tense and leave serosities. On histological 
examination, the intestinal wall was very congestive with hemorrhagic patches 
of suffusion. There were optically empty cystic formations that do not commu-
nicate with the digestive lumen. The adjacent mucosa is the site of a moderate 
subacute inflammatory reaction. Conclusion: Pneumatosis cystoides intestina-
lis is a rare and usually benign pathology. The symptoms, when they exist, are 
not specific. Its physiopathology is still very much debated. The prognosis is 
generally good. The knowledge of this pathology is necessary to avoid invasive 
explorations and heavy treatment without interest for the patient. 
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1. Introduction 

Pneumatosis cystoides intestinalis is defined by the presence of gas cysts in the 
wall of the digestive tract. It is a rare condition that is probably under-diagnosed 
because of its paucisymptomatic nature. It was first described in 1730 by duver-
noy during an autopsy [1] [2] [3]. The sites of predilection are the small intestine 
and the colon. Its pathogenesis is still debated and several hypotheses have been 
proposed [1] [2]. It is classic to oppose the primary or idiopathic forms (15%), 
located mainly in the left colon and whose evolution is generally benign, to the 
secondary forms (85%) located essentially in the small intestine, whose patho-
logical associations are numerous and whose evolution is that of the underlying 
pathology [1] [2] [3]. We report here a case of Pneumatosis cystoides intestinalis 
revealed by an occlusive syndrome. With this case and through a review of the 
literature we will discuss the anatomical and clinical particularities of this little- 
known pathology. 

2. Case Report 

This was a 62-year-old female patient with a history of treated peptic ulcers, who 
presented with episodes of intermittent atypical abdominal pain that worsened 
abruptly accompanied by vomiting. The physical examination revealed a surgical 
abdomen with tenderness to palpation. The radiological examination of the ab-
domen without preparation and the abdominal ultrasound concluded to an oc-
clusive syndrome by intestinal invagination. The patient underwent a jejunal re-
section 50 cm from the duodeno-jejunal junction. Intraoperatively, a moderate 
pyloric stenosis was discovered. 

The pathological examination showed macroscopically an intestinal fragment 
of 34 × 2 to 4 cm. Confluent subserosal and intestinal intraparietal bullae were 
observed on 12 cm, at 08 cm from the distal section and at 12 cm from the prox-
imal section. The size of the bullae varied from 0.5 to 1.5 cm (Figure 1(a)). On 
opening, the portion containing the bullae was thickened, infarcted, congestive, 
hemorrhagic, and brittle with narrowing of the intestinal lumen. The bullae are  
 

 
(a)                                   (b) 

Figure 1. (a) Macrospy showing confluent subserial and intraparietal bubbles ranging in 
size from 0.5 to 1.5 cm; (b) Macrospy showing a thickened, congestive and hemorrhagic 
intestinal wall at the opening. The bullae are tense and give rise to serosities. 

https://doi.org/10.4236/ojpathology.2023.134021


F. A. H. A. Ido et al. 
 

 

DOI: 10.4236/ojpathology.2023.134021 212 Open Journal of Pathology 
 

tense and leave serositis (Figure 1(b)). 
On histological examination, the intestinal wall was very congestive with hae-

morrhagic patches of suffusion. There were optically empty cystic formations of 
variable size delimited by a thin wall that does not communicate with the diges-
tive lumen (Figure 2(a)). Serohemorrhagic serosities were observed in the lu-
men of some cysts (Figure 2(b)). The adjacent mucosa is the site of a moderate 
subacute inflammatory reaction with leukocytes and macrophages. The cystic 
walls are fibrous made of fibroblasts and contain histiocytes (Figure 3(a) and 
Figure 3(b)).  

Finally, the anatomopathological examination made it possible to conclude 
the diagnosis of pneumatosis cystoides intestinalis. 

3. Discussion 

Pneumatosis cystoides intestinalis is a relatively rare condition. Its frequency is 
probably underestimated, especially in countries with limited resources. Al-
though a female predominance has been reported in some series, cystic pneu-
matosis is more frequent in males over 50 years of age with a sex ratio of 1 to 3.5  
 

 
(a)                                   (b) 

Figure 2. (a) Microscopy G100, HE stain, showing an intestinal wall with optically empty 
bubbles at the site of hemorrhagic suffusion. the bubbles do not communicate with the 
intestinal lumen; (b) Microscopy G100, HE stain, showing an intestinal wall with serosity 
filled bullae. The mucosa is congestive with a subacute inflammatory reaction. 
 

 
(a)                                   (b) 

Figure 3. (a) Microscopy G100, HE stain, showing a fibrous cystic wall made of fibro-
blasts; (b) Microscopy G100, HE stain, showing a fibrous cystic wall made of fibroblasts 
with foamy histiocytes in the wall and in the cystic lumen. 

https://doi.org/10.4236/ojpathology.2023.134021


F. A. H. A. Ido et al. 
 

 

DOI: 10.4236/ojpathology.2023.134021 213 Open Journal of Pathology 
 

[1] [2] [3] [4].  
Pneumatosis cystoides intestinalis is primary, i.e. without any presumed caus-

al pathology in 15% of cases. It is secondary, associated with a favourable or 
causal condition in 85% of cases. Primitive forms are located preferentially in the 
left colon, whereas secondary forms more frequently affect the right colon and 
small intestine [1] [2]. 

Numerous digestive and extra-digestive pathologies, from the most trivial to 
the most serious, have been associated with Pneumatosis cystoides intestinalis. 
When there is a suspicion of Pneumatosis cystoides intestinalis on imaging, a 
thorough clinical and paraclinical investigation should be carried out to assess 
the severity of the damage. This allows the early detection of acute ischemic le-
sions which are true medical and surgical emergencies [1] [2] [5] [6] [7] [8].  

The digestive pathologies involved in the occurrence of Pneumatosis cystoides 
intestinalis are numerous. These include pyloric stenosis, often secondary to an-
tropyloric ulcers. It is thought to be responsible for one third (1/3) of all cases of 
Pneumatosis cystoides intestinalis and about 50% of the forms localized in the 
small intestine. In our patient’s case, pyloric stenosis can be cited as one of the 
etiological factors, as pyloric stenosis was discovered intraoperatively in our pa-
tient, who had a history of peptic ulcer disease. Celiac disease, chronic pseudo- 
occlusions, inflammatory bowel disease, ischemic enteropathy, and trauma after 
digestive endoscopies are other digestive conditions associated with Pneumatosis 
cystoides intestinalis [1] [2].  

The extra-digestive conditions associated with Pneumatosis cystoides intesti-
nalis are diverse and varied. The incriminated pulmonary affections can be con-
genital like cystic fibrosis or acquired like asthma or other chronic obstructive 
pulmonary diseases. Our patient is asthmatic which is another etiological factor 
of her Pneumatosis cystoides intestinalis [1] [2]. 

Infectious pathologies associated with Pneumatosis cystoides intestinalis in-
clude those associated with acquired immunodeficiency syndrome (AIDS). These 
include cryptosporidiosis, cytomegalovirus and mycobacteriosis [1] [2].  

Systemic diseases are also often associated with Pneumatosis cystoides intes-
tinalis. These include scleroderma, dermatomyositis and systemic lupus erythe-
matosus [1] [2]. 

Pneumatosis cystoides intestinalis is also associated with iatrogenic causes, in-
cluding prolonged exposure to trichloroethylene, which is thought to act as an 
anesthetic on the autonomic nervous system, resulting in a disturbance of intes-
tinal peristalsis and promoting the development of emphysema. Trichloroethy-
lene and its metabolites would also have an action on the intestinal bacterial flo-
ra favoring the proliferation of gas-producing bacteria. Inhibitors of α-glucosidase 
have the effect of reducing the absorption of carbohydrates by slowing their di-
gestion. This results in a large amount of unabsorbed carbohydrate whose fer-
mentation will produce large amounts of hydrogen, oxygen dioxide and me-
thane. These gases will be responsible for an increase in intraluminal pressure, 
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which is the cause of pneumatosis [1] [2]. 
Finally, Pneumatosis cystoides intestinalis can occur after organ transplanta-

tion. In this context, it is most often benign, but rare serious cases can occur, 
particularly after bone marrow transplantation [1] [2].  

These different pathological associations are the basis of several theories pro-
posed to explain the pathophysiology of Pneumatosis cystoides intestinalis. These 
different theories can be grouped into three main theories.  

A first theory, called “mechanical”, is based on the principle that intraluminal 
hyperpressure secondary to digestive obstruction will cause submucosal dissec-
tion from the digestive lumen. The mechanical theory largely explains the asso-
ciation of digestive disorders with cystic fibrosis of the intestine [1]-[8].  

A second theory, called “pulmonary”, defends the hypothesis according to 
which a thoracic hyperpressure present in subjects suffering from chronic ob-
structive pulmonary disease or asthma would be responsible for a diffusion of 
gas towards the digestive serosa. This theory has limitations in that it does not 
explain the left colonic predominance of the cysts, nor their richness in hydro-
gen, which is much higher than that of the alveolar air [1]-[8].  

A third theory called “bacterial” incriminates a pullulation of anaerobic germs 
responsible for a hyper production of gases which penetrate the digestive wall by 
means of effractions or hyperpermeability of the mucosa. This theory is based on 
the results of the analysis of gas bubbles of pneumatosis which have a high con-
tent of hydrogen and nitrogen in relation to a bacterial fermentation which would 
be linked to an anaerobic microbial pullulation [1]-[8]. 

This third theory is the most commonly accepted and is supported by a num-
ber of arguments. Firstly, the hydrogen content measured during a respiratory 
test in patients with digestive pneumatosis is higher than normal, suggesting an 
increase in anaerobic activity due to a lack of bacterial flora transforming hy-
drogen into methane. Secondly, experimental injection of anaerobic germs into 
the submucosa of animals is responsible for digestive pneumatosis. Finally, sev-
eral publications report the disappearance of intestinal pneumatosis after treat-
ment with hyperbaric oxygen and also with metronidazole [1] [2]. 

Clinically, Pneumatosis cystoides intestinalis is often paucisymptomatic. In 
the symptomatic forms, symptoms are related to luminal occlusion, extrinsic 
compression, or mucosal distress facilitated by the cysts [1]-[11]. 

It is usual to distinguish between small bowel and colonic involvement. Pneu-
matosis cystoides intestinalis of the small intestine manifests itself by high diges-
tive symptoms such as vomiting and abdominal pain. Colonic Pneumatosis cys-
toides intestinalis is more likely to be revealed by lower digestive symptoms such 
as diarrhea, rectal bleeding, mucus in the stool or intestinal obstruction [1] [2]. 

Radiological examinations are essential for the diagnosis of Pneumatosis cys-
toides intestinalis because of the lack of specificity of clinical signs. It allows to 
establish the diagnosis and to assess the prognosis. Abdominal CT scan is the 
best examination for the diagnosis of Pneumatosis cystoides intestinalis. CT im-
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ages show intra-mucosal aerial images and sometimes allow to specify the pri-
mary or secondary character [1] [2] [7].  

Colonoscopy is most useful for colonic locations of Pneumatosis cystoides in-
testinalis. The characteristic appearance is the presence of multiple translucent 
polypoid formations with a thin wall covered by normal mucosa [9]. The burst-
ing of the polypoid formations causes a peculiar sound called “poping sound” 
[1] [2] [3] [6] [7]. 

Anatomopathological study is mainly performed for severe cases requiring 
surgery. In about 40% of cases, the small intestine is involved, with cysts that are 
most often sub-serous, and in about 35% of cases, the colon, with cysts located in 
the submucosa and exceptionally in the muscularis. Simultaneous involvement 
of the colon and small bowel is found in about 20% of cases [6] [9]. Cysts range 
in size from a few millimeters to a few centimeters.  

Histologically, the cysts have a thin wall that does not communicate with the 
lumen of the digestive tract. Flattened histiocytes are found in the cystic wall in 
young forms and a few giant cells in aged forms. In some cases, the adjacent mu-
cosa is the site of a moderate inflammatory reaction with leukocytes and ma-
crophages [1] [2]. 

Pneumatosis cystoides intestinalis is a generally pauci-symptomatic pathol-
ogy. Treatment is usually medical and is effective in more than half of the cas-
es. The proposed treatments are closely related to the physiopathological theo-
ries. Antibiotic therapy is proposed in order to reduce the bacterial production 
of hydrogen. Antibiotics that have shown some effectiveness are metronida-
zole, ampicillin or fluoroquinolones. Hyperbaric oxygen therapy is used for its 
anti-anaerobic power and for its ability to collapse cysts by promoting ex-
changes with the blood [8]. Other therapies such as nasogastric decompres-
sion, octreotide administration or endoscopic fenestration have shown mixed 
results. Surgical treatment is indicated mainly for complicated cases and consists 
of segmental resection of the affected intestinal portion [1] [2] [7] [8] [9] [10] 
[11].  

4. Conclusion 

Pneumatosis cystoides intestinalis is a rare and usually benign pathology. The 
symptoms, when they exist, are not specific. Its physiopathology is still very much 
debated. Its diagnosis is based on radiological examinations, especially CT scan. 
Anatomopathological examination is performed only in severe forms that require 
surgical treatment. The prognosis is generally good. The knowledge of this pa-
thology is necessary to avoid invasive explorations and heavy treatment without 
interest for the patient. 
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