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Summary 
Pneumatosis intestinalis is a condition that has traditionally been associated with poor general 
condition, poor prognosis and surgical management. However, there is a benign form of presentation 
that does not carry these implications and is called Pneumatosis Cystoides. This entity, characterized 
by the presence of gas-filled cysts inside the intestinal wall can generate pneumoperitoneum without 
evidence of signs of peritoneal irritation and resolve without surgical management need. The aim 
of this paper is to review the literature about pneumatosis intestinalis, focused on establishing 
its various etiologies and findings in different diagnostic modalities. Because diagnostic images 
have a key role in defining the management and need for surgical intervention of these patients, 
it is important that the radiologist knows and differentiate the different origins of pneumatosis 
intestinalis in images, as well as their possible implications. Proper communication with the treating 
service, can help determine the best form of management for the patient.

Resumen 
La neumatosis intestinal es una condición que tradicionalmente se ha asociado a mal estado general, 
pobre pronóstico y manejo quirúrgico. No obstante, existe una forma de presentación benigna que 
no conlleva estas implicaciones y se denomina neumatosis cistoides. Esta entidad se caracteriza por 
la presencia de quistes llenos de gas en la pared intestinal, que pueden generar neumoperitoneo 
sin evidencia de signos de irritación peritoneal y que resuelven sin necesidad de manejo quirúrgico. 
El objetivo de este trabajo es realizar una revisión de la literatura acerca de la neumatosis intestinal, 
enfocado en el establecimiento de sus diversas etiologías y hallazgos en las diferentes modalidades 
diagnósticas. Debido a que las imágenes diagnósticas juegan un papel clave en el momento de 
definir el manejo y la necesidad de intervención quirúrgica de estos pacientes, es importante que 
el radiólogo conozca y pueda diferenciar los diferentes orígenes de la neumatosis intestinal en 
las imágenes, así como sus posibles implicaciones. Esto, asociado a una adecuada comunicación 
con el servicio tratante, puede ayudar a determinar la mejor forma de manejo para el paciente.

1. Introduction
Intestinal pneumatosis (intestinal coli pneumatosis, 

intestinal cystoid pneumatosis [ICP]) is a rare clinical 
entity, characterized by the presence of gaseous cysts 
without epithelial lining, with multinucleated giant 
cells (1) and content of hydrogen, nitrogen and carbon 
dioxide (2). These cysts are located inside the subse-
rosal or submucosal layer of the intestine and in the 
portomesenteric vein complex. This description 
cor-responds  to  a  radiological  finding, but not to a 
etiological diagnosis, since its origin can be as-
sociated with a wide range of entities, from benign 
processes to fulminant intestinal pathologies or even 
iatrogeny (3-6).

It was initially described in 1730 by Duo Vernoi (7), 
who based it on autopsy observations; in 1835 it was 
assigned the name of “pneumatosis” (8). However, it 
was until 1952 that the term “secondary pneumatosis” 
was added to describe the same entity with dependent 
origin in an established pathology and in events of 
iatrogenic character (3, 5, 9).

The incidence of this entity is 0.03% (10) and can 
occur in any age group (11), more frequently in older 
people (12). It is usually asymptomatic, and in cases 
with symptoms, they make consider secondary etiology. 
These etiologies are listed in Table 1 (13). Among the 
clinical manifestations are nonspecific symptoms, such 
as abdominal pain and distension, diarrhea with mucus, 
rectorrhagia, constipation, tenesmus, and weight loss; 
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in a smaller percentage (3%) symptoms dependent on complications 
develop, such as volvulus, intestinal obstruction, tension pneumoperi-
toneum, bleeding, intussusception, and intestinal perforation (14, 15).

Table 1. Causes of Pneumatosis 

Causes

Benign

Lung: asthma, bronchitis, pneumonia, emphysema, 
cystic fibrosis.

Systemic diseases: scleroderma, lupus, AIDS.

Intestinal: pyloric stenosis, intestinal obstruction, 
peptic ulcer, inflammatory bowel disease, 
diverticulitis

Iatrogeny: colon by enema, bypass, nasoenteral 
tube, endoscopy.

Drugs: chemotherapy, lactulose, sorbitol.

Organ transplantation: bone marrow, kidney, liver, 
heart, lung.

Primary pneumatosis: idiopathic, cystoid intestinal 
pneumatosis.

Potentially 
fatal

Mesenteric ischemia, intestinal obstruction with 
strangulation, toxic megacolon, trauma

Etiopathogenesis
La etiopatogenia de la neumatosis intestinal es controvertida, por 

loThe etiopathogenesis of intestinal pneumatosis is controversial, and 
several theories have been proposed:

•	Mechanical theory.  Due to mucosal damage, gas penetrates 
the intestinal wall through lymphatic channels, then is distributed 
distally due to intestinal peristalsis. It may be the consequence of 
intestinal obstruction or surgical and endoscopic procedures that 
increase intraluminal pressure; however, this theory does not explain 
the high hydrogen content in the cysts (Figure 1) (5, 16, 17).

•	Bacterial theory.  Through a defect in the intestinal wall, 
hydrogen-producing bacteria (Escherichia coli and Clostridium) 
are displaced towards the submucosal layer and the lymphatic 
channels of the wall. This usually resolves with the administration 
of metronidazole (Figure 2) (18-21).

•	Lung theory. The pulmonary pathologies mentioned in table 1 are 
accompanied by alveolar rupture producing pneumomediastinum 
and dissection by way of the aorta and mesenteric vessels until 
reaching the intestinal wall. Like mechanical theory, this does not 
clarify the high presence of hydrogen in cysts (Figure 3) (22-24).

•	Chemical or nutritional deficiency theory. Malnutrition can in-
terfere with the digestion of carbohydrates and increase bacterial 
fermentation in the intestine, generating high volumes of gas, 
which secondarily cause distension, ischemia and dissection of 
the gas through the submucosa (Figure 4) (22, 25).

•	Chemotherapy, biological therapy and connective tissue disease. 
Some chemotherapy agents (fluorouracil) and biological therapy 
(rituximab, sunitinib, cetuximab, and gefitinib), as well as long-
term administration of glucocorticoids, have been associated with 
the development of intestinal pneumatosis, since they generate 
atrophy and defects in the intestinal wall, leading to the formation 
of submucosal cysts (figures 5 and 6) (11, 26-28).

The involvement is usually in the large intestine (46%), followed 
by the small intestine (27%), with less involvement of the stomach, 
duodenum, mesentery, lymph nodes, omentum and peritoneum (11). 
In the primary form of the entity, segmental involvement with sub-
mucosal predilection in the left hemicolon or mesentery is frequent, 
while involvement of the subserosal layer occurs more frequently in 
the secondary form and occurs in the stomach, small intestine and 
right hemicolon, in a generalized or segmental manner (3). 

Figure 1. 71-year-old patient with sensation of mass in right iliac fossa. a): Abdominal CT scan on admission with collection in right iliac psoas muscle 
(yellow arrow), without evidence of pneumatosis in the neighboring colon (red arrow). b and c) Control CT scan after colonoscopy: it rules out masses 
in the colon and shows cystic images, of low density (arrows) in the mucosa of the ascending colon due to cystoid pneumatosis.
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Figure 2. 31-year-old woman with abdominal pain. a and b) 
Distal ileal bowel loop distension (arrow), with several areas 
of focal narrowness, change in intestinal lumen caliber with 
passage of contrast medium to distal portion. Moderate 
amount of free liquid in the pouch bottom. c and d) In window 
for lung parenchyma, multiple linear and round images in the 
intestinal mucosa (arrows), which correspond to changes by 
pneumatosis; there is no pneumoperitoneum.

Figure 3. a and b) 29-year-old patient with 
history of asthma, cough and dyspnea. In the 
assessed segment of the abdomen, several 
low-density round images with air in close 
relation to the wall of the splenic angle of 
the colon (arrows) are identified, which due 
to their characteristics correspond to cystoid 
pneumatosis.

Figure 4. 90 year-old patient with a history 
of chronic malnutrition, admitted for urinary 
symptoms. a and b) In abdominal CT scan, 
assessed in window for lung parenchyma, 
rounded cystic images (arrows) are identified 
in close relation with intestinal mucosa and 
pneumoperitoneum chamber (arrow heads), 
findings secondary to cystoid pneumatosis.
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Figure 5. 39-year-old patient with history of scleroderma, 
admitted for abdominal pain. a and b) Abdominal 
radiography with distension of thin and colonic intestinal 
loops with pneumoperitoneum (arrows).

Figure 7. Abdominal Rx: multiple 
radiolucent images are identified 
along the colon wall, configuring 
the sign of the double wall 
(arrows).

Figure 8. a) Abdominal CT scan 
that allows a clear definition 
of the cystic images and their 
relationship with the intestinal 
mucosa (arrows), as well as mo-
derate pneumoperitoneum. b) 
Hypodense muscular images of 
linear configuration in the wall of 
the ascending and descending 
colon (arrows).

Figure 6. Abdominal scan of the same patient as the previous case. a) 
Significant esophageal dilation (arrowhead). b and c) Multiple cystic images 
in the intestinal mucosa and in the peritoneal cavity (arrows), associated 
with a pneumoperitoneum chamber (thick arrow), in relation to its base 
pathology.
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The diagnosis is imaging, and it is a determining factor in the 
management, due to the significant percentage of in-necessary surgical 
interventions (27%) in the context of intestinal pneumatosis of benign 
cause (29-31).

Imaging findings
Simple abdominal radiography is the first image used in the diag-

nostic approach (32), due to the non-specific symptoms of the patients. 
In this one, the sign of the “double wall” (Rigler sign), pneumoperito-
neum or rounded radiolucent collections in the intestinal wall, similar 
to a bunch of grapes, becomes evident (Figure 7). In the colon, by 
enema, rounded filling defects are visualized in the intestinal wall, 
which produce a scalloped outline towards the intestinal lumen. These 
defects can simulate polyps when visualized from a frontal projection; 
however, in the lateral projection, the cysts can be clearly identified 
within the colonic wall (3, 33).

Computed tomography (CT) is the diagnostic modality of choice, 
with greater sensitivity than abdominal radiography. It allows clarifying 
ambiguous findings (34, 35). Likewise, it orients the possible cause 
of the process, evaluates complications and directs up to 50% of the 
patients to non-surgical management (12, 29, 36, 37). The main finding 
in the CT is the thickening of the intestinal wall, which is associated 
with low-density mucosal or submucosal images; they are described 
in three types of cystic, circular or circumferential, and linear patterns, 
which may overlap in some cases. The first suggests a benign process, 
while the last two may be due to benign or secondary causes (Figure 8).

Misdiagnosis of intestinal pneumatosis occurs due to the failure to 
differentiate between the air of the intestinal contents and the air that 
is located between the folds of the mucosa of the colon, so it is always 
recommended to use the lung window in CT for better characterization 
(38,39). It is essential to recognize the decrease in the enhancement of 
the intestinal wall, arterial or venous occlusion, striation of mesenteric 
fat, mesenteric vascular ingurgitation, ascites, intestinal pneumatosis 
and portal pneumatosis (low-density tubular images, branched towards 
the periphery of the liver), since these findings suggest intestinal ische-
mia and carry a high risk of mortality.

The use of ultrasound to avoid exposure to ionizing radiation has 
been described in the approach to the pediatric population. In this 
examination, linear, focal, or continuous echogenic ring areas may be 
found within the intestinal wall. With respect to CT in children, the 
alarming findings are similar to those of adults (11, 29, 40-43).

Magnetic resonance imaging (MRI) makes it possible to visualize 
circumferential collections of air attached to the intestinal wall, which 
are more evident in eco-gradient acquisitions due to the heterogeneity 
of the magnetic field at the tissue-air interface, which generates the 
artifice of “blooming” (42).

In colonoscopy two different patterns can be observed: the “bubble” 
pattern, usually idiopathic, which must be differentiated from polyposis; 
the “grape cluster” pattern is similar to the intestinal tuberculosis and 
must be distinguished from tumors and Crohn’s disease (11).

Treatment
Laparotomy is indicated in patients with signs of medically untre-

atable acute abdomen, in which a gastrointestinal cause is identified: 
intestinal ischemia, obstruction, hemorrhage or peritonitis, which must 

be managed urgently (44). Currently, the mortality of these patients 
varies between 25-35%; thanks to the detection by means of diagnostic 
images, it is decreasing with respect to what was reported by Liebman 
and collaborators in 1878, where mortality of 75% was observed (45). 
In studies conducted by Treyaud et al. and Nindu et al., leukocytosis, 
elevated BUN, and hyperlactation (> 2.0 mmol/L) were identified as 
predictors of surgical intervention, associated with peritoneal irritation, 
tachycardia, and small bowel dilation (33,46,47). Patients with good 
general condition, without signs of peritoneal irritation, with absence 
of metabolic acidosis, ascites and renal failure, are considered for 
conservative treatment with oxygen therapy. By increasing the partial 
pressure of oxygen in the blood, the gas pressure gradient in the cysts is 
increased, which release this gas and fill up with oxygen, which will be 
metabolized later. Other conservative treatment options include naso-
gastric decompression, intestinal rest, and antibiotic therapy (3,4,48-50).

Conclusion
Cystoid pneumatosis is an infrequent entity with a poorly unders-

tood etiology, associated with multiple intestinal and extraintestinal 
conditions. Imaging plays an important role in its diagnostic approach. It 
is necessary for radiologists and other medical specialties to be familiar 
with this entity in order to manage it correctly and avoid unnecessary 
surgical procedures
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