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Extensive Pneumatosis Intestinalis in Association With
Celiac Disease: A Case Report
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Abstract
Pneumatosis intestinalis (PI) is generally regarded as a worrying
sign due to its relatively frequent association with serious conditions such as acute gastrointestinal necrosis. While PI can also be
associated with a wide spectrum of benign conditions, its diagnosis as benign is usually accepted with the exclusion of gangrenous bowel, even in the absence of other clinical signs suggesting
ischemia. We report a case of extensive PI in a patient with celiac
disease and discuss its management and the role of diagnostic laparoscopy in this condition with emphasis on the different etiologies
of PI.
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not associated with obvious bowel ischemia. Conversely, detection of PI on radiological imaging can misleadingly direct
the patient’s work-up towards necrotic bowel, even if it is
clinically not suggested. Since PI is generally regarded as a
worrying sign, etiology of it is urgently sought in most cases.
Furthermore, due to the widespread use of cross-sectional
imaging in the acute setting these days, the diagnosis of benign PI has significantly increased making it very important
for clinicians to be aware of this condition.
The association of PI with celiac disease is a very rare
condition and to date only ten cases have been reported in the
literature with only one in the UK [2]. We present a case of
PI associated with refractory celiac disease, and discuss the
role of sequential radiological imaging and diagnostic laparoscopy during its management.

Case Report
Introduction
Pneumatosis intestinalis (PI) is defined as gas in the bowel
wall. PI can signify a wide spectrum of diseases that range
from conditions with serious implications like bowel infarction and necrosis to other benign conditions like celiac disease (CD) [1]. PI has been classified into a benign primary
form occurring in 15% of cases and a secondary form occurring in the remaining 85% of cases associated with obstructive and necrotic gastrointestinal disease and pulmonary
disease [1, 2].
Differential diagnosis of PI is rather challenging if it is
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A 60-year-old man with no significant past medical history
had been progressively unwell for eight weeks with complaints of abdominal bloating, diarrhea, decreased appetite
and weight loss prior to his admission. Previously, he has
been diagnosed with celiac disease confirmed on duodenal
biopsies four months earlier, and subsequently started on
gluten free diet but continued to lose weight. An abdominopelvic CT scan performed prior to his admission was unremarkable. On examination he was a thin built man with
vague abdominal tenderness on palpation. His laboratory
tests revealed normal white cell count and CRP level, although serum albumin level was quite low (17 g/L). Interestingly, routine abdominal X-ray and subsequent CT scan
demonstrated extensive PI (Fig. 1, 2). While on clinical and
biochemical grounds (normal blood gas analysis) ischemic
bowel was an unlikely diagnosis, we proceeded with the
least invasive option of a diagnostic laparoscopy to exclude
the above with absolute certainty given the impressive radiological findings. Laparoscopy showed viable bowel with
subserosal bubbles of air along the mesenteric border of the
small bowel (Fig. 3). The small bowel wall in itself looked
as though it had subserosal blebs clustered together (Fig.
4). A diagnosis of benign secondary PI was made. The pa-
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Figure 3. Laparoscopy showing viable bowel with subserosal bubbles of air along the mesenteric border of the small
bowel.
Figure 1. Abdominal X-ray demonstrating extensive pneumatosis intestinalis (PI).

tient’s further management included oxygen therapy, metronidazole and total parenteral nutrition, which significantly
improved his diarrhea initially. On the tenth postoperative
day, a barium follow through ruled out ulcerative jejunitis
and EATL (Enteropathy Associated T-cell Lymphoma) and
showed full resolution of the previous extensive PI. This was
also confirmed by an abdomino-pelvic CT scan.
Unfortunately, the patient did not tolerate semi-elemental enteral feeding due to worsening diarrhea and this
significantly limited treatment options. Clostidrium difficile infection and other infective pathology were ruled out
by stool cultures and CMV, HIV and autoimmune etiology
were ruled out by negative serology. Furthermore, inflammatory bowel disease and microscopic colitis were excluded by
colonoscopic biopsies. The nutritional status of the patient
continued to deteriorate despite parenteral nutrition and his

Figure 2. Abdominal CT scan demonstrating extensive
pneumatosis intestinalis (PI).
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serum albumin dropped to 11 g/L. Immuno-histochemical
staining of intraepithelial lymphocytes (IEL) in his duodenal
biopsies did not confirm the clinical suspicion of refractory
celiac disease. Regrettably, the patient’s general condition
and diarrhea continued to worsen and he passed away five
weeks after his admission.

Discussion
Secondary PI in adults can be caused by a wide range of
diseases. These range from COPD, immuno-compromised
states, collagen vascular disease, celiac disease, bowel trauma, bowel obstruction, infections secondary to CMV, Clostidrium difficile and HIV, to immediate life threatening conditions like bowel infarction and necrosis [3]. PI can affect
any part of the GI tract, although most frequently involves
the small bowel (42%) and the colon (36%) [4]. While sub-

Figure 4. Laparoscopy showing the small bowel wall.
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serosal cysts are more common in the small bowel, submucosal cysts are more frequent findings in the colon.
Different etiologies have been proposed to explain the
pathogenesis of PI. The mechanical theory suggests that gas
dissects into the bowel wall secondary to disruption in the
mucosal integrity due to various factors such as ischemia,
trauma or infection [5]. It has also been suggested that gas
can tract through the tissues and along the root of the mesentery in patients with COPD [5]. The biochemical theory,
on the other hand, proposes that luminal bacteria produce
significant amounts of hydrogen as a result of fermentation
of mostly carbohydrates, which is then forced into the bowel
wall as intraluminal pressure rises. Hydrogen content of the
cysts has been reported to be as high as 50% [6]. The bacterial theory proposes that gas-forming bacteria enter the
bowel wall through breaches in the mucosa. Resolution of PI
has been seen with antibiotics leading some to believe that
bacteria may have a role to play in this [7].
Symptoms and signs of PI can be related to its presence
or the underlying disorder giving rise to it. They also depend
on which part of the bowel is affected. Small bowel pneumatosis has been reported to cause vomiting, abdominal distension, weight loss, abdominal pain and diarrhea. Large bowel
pneumotosis on the other hand has been reported to cause
diarrhea, hematochezia, abdominal pain and distension, constipation and tenesmus [4].
Diagnosis of PI can be made using different radiological
imaging. An abdominal radiograph can identify PI in 66%
of cases [8]. It is seen as different patterns of radiolucencies in the form of linear, curvilinear, small bubbles or collection of cysts within the bowel wall. Cystic collections of
gas are more suggestive of primary PI. PI associated with
portal venous gas is an ominous sign for bowel ischemia.
A CT Scan is more sensitive in detecting PI and may also
suggest underlying cause as compared to an abdominal x-ray
[9]. However, given that its sensitivity to diagnose ischemic
bowel is only in the range of 82% [10], it can make reporting
PI secondary to ischemic bowel challenging for the radiologist in the absence of portal venous gas. To operate or not to
operate can be the main dilemma in the management of PI.
Intraabdominal catastrophe is clinically obvious in most cases however sometimes this may not be so on initial presentation. One can argue the need for a diagnostic laparoscopy in
this patient given that he had no signs of peritonism, normal
inflammatory markers and a normal arterial blood gas. The
role of diagnostic laparoscopy however has been found to
be reliable and accurate in the setting of PI associated with
celiac disease [8, 11].
Once an acute intra abdominal emergency has been excluded the management of PI is largely conservative [12].
Oxygen therapy, antibiotics and elemental diet have been
found to be mainstays of treatment, as we did in our patient.
The rationale for the use of oxygen has been postulated to be
two-fold. Firstly, oxygen is toxic to the anaerobic bacteria
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thought to be responsible for the gas production and secondly, increased partial pressures of oxygen in the venous blood
and decreased partial pressure of nonoxygen gases create a
diffusion gradient allowing the absorption of the latter [13].
Optimal amount and duration of oxygen therapy is however
not known [14]. The rationale for using antibiotics is again
targeted at the anaerobic bacteria. The successful application
of metronidazole in treating PI has been described before
[15]. Similarly, elemental diet has been reported to alter the
colonic microflora, thereby helping in the resolution of PI
[16].
Complications are seen in approximately 3% of cases
with PI [17]. These include small and large bowel obstruction, volvulus, intussusception, pneumoperitoneum and
hemorrhage, and these may warrant surgery.
Intraepithelial lymphocytes (IEL) in uncomplicated celiac disease have been shown to express CD3+ and CD8+
receptors which can be identified with immunohistochemical staining. In refractory CD, the IELs have been found to
be abnormal expressing only intracytoplasmic CD3 but not
surface CD8 [18]. This aberrant clonal intraepithelial T cell
population is however found only in 75% of cases of refractory celiac disease [19]. In our patient, infectious causes,
malabsorption, ulcerative jejunitis, EATL, autoimmune enteropathy, inflammatory bowel disease and microscopic colitis were all ruled out. Since post mortem examination was
not carried out due to lack of family’s consent, we can only
assume given the clinical course, that there was a significant
association between celiac disease and pneumatosis intestinalis and the patient’s death.
Conclusion
PI secondary to celiac disease is a rare but well-established
condition. It can confront clinicians with the dilemma to operate or not to operate when faced with impressive radiological findings and the serious implications of PI and ischemic
bowel. We believe that although diagnostic laparoscopy can
be used to confirm PI to be benign, it is not always necessary
to perform given that our understanding of this condition has
greatly improved. Treating the underlying cause is the mainstay of treatment to achieve full resolution of PI.
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