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Abstract
Pneumatosis intestinal is a common radiographic finding in Ischemic and Non-Ischemic bowel
pathology. It is often a sign of the serious underlying illness and is associated with a poor prognosis. A
case of pneumatosis intestinalis with mesenteric ischemia and rare association with abdominal
tuberculosis in a young adult is presented here. In the setting of an acute abdomen, rapid evaluation is
necessary to identify intraabdominal processes that require emergent surgical intervention.
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Introduction
Pneumatosis Intestinalis is the presence of gas bubbles inside the wall of the intestine. It has
been reported to be associated with a variety of clinical conditions such as superior
mesenteric ischemia, intestinal perforation, bowel necrosis, and infections. It is usually
documented by radiological techniques such as X-ray, CT scan and endoscopy and is
characterized by the typical pattern of gas in the wall of the intestine. The majority of cases
may be managed conservatively. But intramural gas resulting from bowel necrosis is a
surgical emergency.
After its diagnosis, its pathogenesis should be ascertained because the appropriate treatment
is related to the underlying etiology. Surgical treatment should be considered in symptomatic
patients presenting with an acute abdomen, signs of ischemia, or bowel obstruction. In
asymptomatic patients with inconspicuous findings, the underlying disease should be treated
first.
Mesenteric ischemia is classified into two forms, acute and chronic, which are differentiated
on the timing of symptom onset and extent of decreased blood flow. Mesenteric ischemia is
further subdivided by etiology: arterial, venous, and non-occlusive. In a general sense,
intestinal ischemia frequently presents with nonspecific clinical symptoms. 1 Pneumatosis of
the small bowel mesentery is a pathological sign, characterised by gas within the mesenteric
sleeves and it is likely associated with significant morbidity [2].
Two main theories of the pathophysiology of gas formation in the bowel wall have been
proposed, based on a mechanical or a bacterial cause. The mechanical theory hypothesizes
that the gas moves into the bowel wall from either the intestinal lumen of the lungs via the
mediastinum by different mechanisms, leading to an increase in pressure. The bacterial
theory proposes that the gas is produced by gas-forming organisms that enter the mucosal
barrier through mucosal rents or increased mucosal permeability and produce gas within the
bowel wall [3].
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Case report
A 55 years old man presented to the emergency room with severe abdominal pain, which
started a few days before the presentation. His medical problems included type 2 diabetes
mellitus, hypertension, hyperlipidemia, and alcohol abuse. On examination, he had mild
abdominal wall rigidity, guarding and tenderness. Otherwise, examination and Laboratory
studies were unremarkable.
Imaging radiography
Plain radiography demonstrated dilated fluid-filled bowel loops, suggesting a bowel
obstruction. Pneumatosis noted in the bowel wall.
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Ultrasound showed focaldilated small bowel loops with
absent peristalsis and minimal interbowel fluid.
Computed tomography
A non-contrast CT scan of the abdomen showed
'pneumatosis intestinalis' involving focal dilated small
bowel loop.
Contrast CT showed a filling defect in the distal segmental
branches of the superior mesenteric artery. Mild
atherosclerotic disease of the mesenteric arteries was noted.
Lack of bowel wall enhancement involving focal segment of
the Ileal loop.

Fig 4: Contrast CT coronal section shows atherosclerotic wall
calcification in the aortic wall

Computed tomography angiogram demonstrates the
nonopacification of the superior mesenteric artery at the
level of occlusion.

Fig 1: CT axial plain study shows focal dilated small bowel loop
with bowel wall pneumatosis

Fig 5: Contrast CT angiogram shows a filling defect in distal
segmental branch of superior mesenteric artery

Fig 2: Contrast CT axial section shows a non-enhancing wall in
the dilated bowel loop

Mesenteric ischemia was high on differential due to
multiple risk factors. He was taken for the surgery. A small
segment of the ileal loop was found to be necrosed and it
was resected.

Fig 3: Contrast CT sagittal section shows filling defect in the superior

Fig 6: Intraoperative image, necrosed bowel segment

mesenteric artery
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sCase 2: A twenty-eight-year young man, was admitted to
our hospital, with a history of increasing abdominal
distention, abdominal pain, weight loss, anorexia, and
malaise. He had been seen and investigated by surgeons in
our hospitals, including a diagnostic laparotomy.
On examination, he looked ill. He was apyrexial with no
lymphadenopathy. Abdominal examination revealed diffuse
distension and tenderness. The patient appeared unstable
with clinical evidence of abdominal sepsis. Physical
examination revealed pallor and a slightly malnourished
condition (a BMI of 20), a distended abdomen with diffuse
abdominal
pain
and
normal
borborygmi.
The
cardiopulmonary examination was uneventful (blood
pressure: 100/60 mm Hg, pulse rate: 120/min, respiratory
rate-40/min). The laboratory tests showed mild elevated
liver enzymes (AST: 76IU/L; ALT: 33 IU/L; Alk. phos: 109
IU/L),blood
urea-96mg/dl,s.creatinine-2.3mg/dl
and
s.bilirubin5.5mg/dl.
IMAGING Plain abdominal x-rays showed dilated loops of
bowel with extensive intramural gas.

Fig 9: CT axial section plain image shows left pleural effusion

Fig 10: CT coronal section shows extensive pneumatosis
intestinalis with ascites

Fig 7: A plain radiograph of the abdomen demonstrates curvilinear
lucencies in the bowel wall

Ultrasound
Abdominal ultrasound demonstrated the presence of dilated
intestinal loops and extensive echogenic foci within
thebowel wall.
Computed tomography
CT demonstrated nonspecific dilated bowel with wall
thickening, ascites, and mesenteric edema. An abdominal
coronal and axial CT images confirmed extensive small
bowel pneumatosis. Inflammatory bowel disease may
produce a similar appearance.
Concurrently,
thoracic
CT
revealed
mediastinal
lymphadenopathy associated with left pleural effusions.
Fig 11: CT sagittal section shows extensive pneumatosis
intestinalis with ascites

Fig 8: CT axial section plain image shows pneumatosis intestinalis
with ascites

Despite radiological findings, the surgeons proceeded with
emergency laparotomy because of perforative peritonitis.
The stomach, jejunal and ileal loops were not separable due
to adhesions. Multiple tubercles were present all over the
visceral peritoneum, small bowel, and mesentery. Biopsy
specimen was taken from the omentum and nodules.
Histopathological diagnosis was reported as ‘multiple
caseating tubercles’.
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Fig 12, 13: The surgical image shows multiple tubercles in the bowel wall, mesentery, and omentum

Fig 14, 15: Histopathological image shows features of caseating tubercles

Since radiological studies and laboratory tests may be nondiagnostic, tuberculosis must be always considered in the
differential
diagnosis
of
unusual
gastrointestinal
presentations. Unfortunately, he died suddenly on the third
postoperative day, and the possible cause of death may be
septicemia with gas embolism and multiorgan dysfunction.
The development of PI may be caused by tuberculosis,
resulting in the atrophy of Peyer's patches, the impairment
of mucosal integrity, and thetransmigration of gasproducing bacteria through the mucosa. These processes
finally result in submucosal and subserosal gas
accumulation.
Discussion
Different etiologies of PI can be discussed in acute
abdomen, including intestinal tuberculosis. PI does not
represent a closed entity, but rather a radiological finding
that can be caused by benign conditions up to fulminant
gastrointestinal diseases with a lethal outcome.
Arterial embolism is the most frequent cause of mesenteric
ischemia, accounting for 40%–50% of all AMI cases. The
SMA is the visceral arterial branch that is most vulnerable
to embolism owing to its low branching angle from the aorta
[4]

The most important prognostic factor in patients with AMI
is intestinal viability. Those with peritonitis and signs of
bowel infarction or perforation should undergo emergent
open laparotomy, which allows for direct visualization of
the bowel, reestablishment of blood flow to areas of
ischemic bowel, and resection of all regions of non-viable
intestine [5].
M. tuberculosis is a rare cause of the infectious conditions

underlying Pneumatosis Intestinalis. Tuberculosis is still a
considerable problem in developing countries. Diagnosis of
abdominal tuberculosis is difficult because it mimics many
other abdominal conditions, such as abdominal mass, pain,
lymphadenopathy, fever, ascites, and weight loss. CT has
been used to evaluate patients with clinical signs and
symptoms of ischemic bowel disease [3]. Depending on the
severityof the disease, intestinal ischemia manifests on CT
by aspectrum of findings, including dilatation of bowel,
mural thickening, a mural stratification pattern, mesenteric
edema, mural or mesenteric hemorrhage, ascites,
pneumoperitoneum, mesenteric arterial or venous thrombi,
and portomesenteric venous gas. In the clinical setting of
intestinal ischemia, pneumatosis and portomesenteric
venous gas have been considered to be signs of advanced
disease, usually indicating irreversible injury and transmural
necrosis [7-8]. However, the use of CT improves our ability to
detect even subtle cases of pneumatosis. Both of these
studies refute the long-held concept that pneumatosis is a
specific sign of bowel infarction in ischemic bowel disease
[9-10]
. Presumably, gas can enter the ischemic bowel wall via
a disrupted mucosa in the absence of transmural infarction.
This observation explains our ability to detect pneumatosis
on CT in patients with viable bowel in whom surgical
resection is not required [11-12].
Conclusion
We present this case to raise awareness of the diagnosis of
abdominal tuberculosis in patients with Pneumatosis
intestinalisin developing countries. Pneumatosis Intestinalis
often have a poor prognosis. Abdominal tuberculosis with
pneumatosis intestinalis may be an unusual presentation in
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adults. We recommend that cases with PI should be
carefully observed. In conclusion, our data suggest that the
CT finding of pneumatosis does not always indicate
transmural infarction of the bowel in intestinal ischemia.
Fig. 1.a–c The initial CT scan of the abdomen. The scan
detected linear collections of gas in the subserosal or
submucosal layers of the ascending colon wall (arrow),
accompanied by pneumoperitoneum and pneumoretroperitoneum (star). D-f On the follow-up CT scan, no signs
of a pneumatosis were detectable.
References
1. Radiological Evaluation of Bowel Ischemia [Internet].
[cited
2020
Feb
24].
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC46337
09/
2. Johnstone C, Salih T, Saha A. A case of small bowel
mesenteric pneumatosis: A multidisciplinary approach
to clinical interpretation and intervention. Int J Surg
Case
Rep
[Internet]
2016;23:17-9.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC48554
23/
3. Alp H, Orbak Z, Sepetcigil O, Kantarci M, Kartal I.
Abdominal Tuberculosis in a Child Presenting with
Radiological Evidence of Pneumatosis Intestinalis and
Portal Venous Gas. J Health Popul Nutr [Internet]
2010;28(6):628-32.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC29950
32/
4. Kanasaki S, Furukawa A, Fumoto K, Hamanaka Y, Ota
S, Hirose T et al. Acute Mesenteric Ischemia:
Multidetector CT Findings and Endovascular
Management.
RadioGraphics
[Internet]
2018;38(3):945-61.
https://pubs.rsna.org/doi/10.1148/rg.2018170163
5. Olson MC, Fletcher JG, Nagpal P, Froemming AT,
Khandelwal A. Mesenteric ischemia: what the
radiologist needs to know. Cardiovasc Diagn Ther
[Internet]
2019;9(S1):S74-87.
https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC6732105/
6. Bhamidipati PK, Ghobadi A, Bauer S, DiPer-so JF,
Pusic I. Conservative management of pneumatosis
intestinalis after allogeneic hematopoieticc SCT. Bone
Marrow Transplant 2014;49:1436-1438.
7. Pear BL. Pneumatosis intestinalis: A review. Radiology
1998;207:13-9.
8. Micklefield GH, Kuntz HD, May B. Pneumatosis cysTodies intestinalis: Case reports and review of the
literature. Mater Med Pol 1990;22:70-2.
9. St. Peter SD, Abbas MA, Kelly KA. The spectrum of
pneumatosis intestinalis. Arch Surg 2003;138:68-75.
10. Lui WYS, Lee ACW, Wong YC, So KT. Pneumatosis
cystoid intestinalis associated with rotavirus
gastroenteritis and syndrome of inappropriate ADH in a
leukemic child. HK J Paediatr 2000;5:40-2.
11. Kelvin FM, Korobkin M, Rauch RF, Rice RP, Silverman PM. Computed tomography of pneumatosis in test nails. J Comput Assist Tomogr 1984;8:276-280
12. Wolf EL. Ischemic diseases of the gut. In: Gore RM,
Levine MS, Laufer I, eds. Textbook of gastrointestinal
radiology. Philadelphia: Saunders 1994:2694-2706.

~ 20 ~

