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CASE REPORTS

A case of pneumatosis cystoides intestinalis in a patient
with Crohn’s disease complicated by systemic sclerosis
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ABSTRACT

Pneumatosis cystoides intestinalis (PCI) is the rare clinical finding of gas accumulation within the gastrointestinal wall. It can be
secondary to a variety of disease processes including Crohn’s disease and systemic sclerosis. The present case describes PCI
associated with pneumoperitoneum and ascites as the initial presentation of systemic sclerosis in a 64-year-old female with a
history of Crohn’s disease. The diagnosis of systemic sclerosis was delayed as PCI was initially attributed Crohn’s disease. This
report reviews the pathogenesis, clinical presentation, and management of PCI in relation to both diseases.
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1. INTRODUCTION

Systemic sclerosis (SSc) is a collagen vascular disease that
causes inflammation and fibrosis of multiple organ systems.
Cutaneous sclerosis is a universal finding.[1, 2] Other com-
monly observed dermatological features include calcinosis,
telangiectasia, and pigmentation changes.[1] Vasomotor in-
stability as manifested by Raynaud’s phenomenon is another
characteristic finding.[1, 2] SSc may involve a variety of extra-
cutaneous organs with the most frequent being the urinary,
pulmonary, and gastrointestinal systems.[2] Renal and pul-
monary manifestations result in the highest morbidity; how-
ever, gastrointestinal disease is more prevalent and present
in 70% - 98.9% of SSc patients.[2] The most common gas-
trointestinal complications include gastroesophageal reflux,
gastritis, intestinal dysmotility, pseudo-obstruction, chronic
diarrhea, and fecal incontinence.[2] While gastrointestinal
disease is frequent, pneumatosis cystoides intestinalis (PCI)

is an extremely rare manifestation of SSc gastrointestinal
involvement.[2]

PCI, a clinical finding of gas within the gastrointestinal wall,
presents most often as an incidental finding on imaging.[3]

A literature review of 39 PCI cases with underlying SSc
noted that the presentation of PCI occurred at a median age
of 57 years and after a mean disease duration of 6 years.[4]

PCI can be secondary to numerous etiologies other than SSc
including diseases of the pulmonary system, immunodefi-
ciency, immunosuppressive therapy, organ transplantation,
infection, iatrogenic causes, other connective tissue disease
and gastrointestinal disease including Crohn’s disease.[3, 5–7]

Approximately 15% of cases are primary which represents
idiopathic etiology.[5]

The diagnosis of the underlying etiology in secondary PCI
can be difficult due to the broad differential diagnosis and,
occasionally, the presence of multiple known disease associ-
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ations within a single case.[8] Furthermore, the decision of
management is often challenging as PCI creates a clinical
picture with the appearance of a surgical abdomen despite
typically representing a benign process.[9, 10] The presence
of ascites and pneumoperitoneum may further complicate
the determination of appropriate management.[9] The case
presented here describes PCI associated with pneumoperi-
toneum and ascites as the initial presentation of SSc in a
64-year-old female with history of Crohn’s disease. PCI was
successfully managed conservatively; however, the diagnosis
of SSc was delayed as PCI was initially attributed to Crohn’s
disease alone. The pathogenesis, clinical manifestations, and
management of PCI with relation to SSc and Crohn’s disease
are discussed in this report.

2. CASE PRESENTATION
A 64-year-old female with a history of Crohn’s disease pre-
sented to her primary care physician with mild episodic ab-
dominal pain, diarrhea and bloating of several weeks dura-
tion. The patient’s Crohn’s disease is in remission for the
past 5 years on sulfasalazine therapy. Her last bowel move-
ment was the day prior to the visit. Exam revealed severe
abdominal distention. Radiographs demonstrated dilated
large and small bowel loops with free intra-abdominal air.
She was referred to the emergency room. Assessment there
revealed no additional complaints. On exam she was non-
toxic in appearance. Her vitals were as follows: temperature

37◦C, pulse 84 bpm, respiratory rate 18, and blood pres-
sure 110/63. Abdominal examination was remarkable for
moderate abdominal distention but tenderness to palpation
and signs of peritoneal irritation were notably absent. The
patient’s abdomen was tympanic with normoactive bowel
sounds and no masses were noted. Computed tomography
(CT) revealed a large amount of free intra-abdominal air,
small colonic cystic air accumulations, and free fluid ac-
cumulation in the left colic gutter and posterior cul-de-sac
(see Figure 1). The small and large bowels were markedly
dilated without evidence of obstruction. Laboratory analy-
sis was reassuring with a WBC count of 6,900 with a nor-
mal differential, PT 10.2 seconds, PTT 28 seconds, albumin
4.2 g/dl, AST 22 IU/L, ALT 23 IU/L, CO2 24.9 mmol, anion
gap 10, creatinine 0.91 mg/dl, and BUN 16 mg/dl. Based on
imaging and her clinical context, the free air was attributed
to PCI. Given that she was relatively asymptomatic and signs
of peritoneal irritation were absent, she was discharged and
advised to remain on clear liquids for the remainder of the
day. Three months later, surgical referral was made due
to persistent abdominal distention. A CT enhanced with
contrast redemonstrated pneumoperitoneum, free abdomi-
nal fluid and dilation of large and small bowel loops (see
Figure 2). Surgery was deferred as she remained relatively
asymptomatic except for persistent diarrhea and abdominal
distention. These symptoms resolved two months after the
surgery consult.

Figure 1. Abdominal computed tomography axial views at presentation to emergency room. A) Intramural air
accumulations within the bowel wall. B) Pneumoperitoneum. C) Red arrow notes free fluid accumulation in left colic gutter.
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Figure 2. Contrast enhanced abdominal computed tomography 3 months after PCI presentation. A) Sagittal view
demonstrating pneumoperitoneum. B) Axial view with the red arrow noting free fluid accumulation in left colic gutter.

During this time, she developed Raynaud’s phenomenon,
progressive gastroesophageal reflux and dysphagia. Upper
gastrointestinal series revealed mild thickening of the distal
esophagus. Subsequent evaluation by rheumatology was re-
markable for skin thickening extending just proximal to the
metacarpophalangeal joints bilaterally. Telangiectasia and
calcinosis were notably absent. Serological testing yielded
an ANA greater than 1:1,280 with negative anti-Scl-70 and
anti-centromere antibodies. A creatinine of 1.38 mg/dl and

BUN of 18 mg/dl with an unremarkable chest x-ray were
observed. Further questioning did not yield any pulmonary
complaints. In light of skin involvement extending beyond
the bilateral metacarpophalangeal joints, the diagnosis of
SSc was made. Eight months after the discovery of PCI, a
follow-up enhanced CT demonstrated mild bowel dilation
with resolution of PCI, pneumoperitoneum and peritoneal
fluid (see Figure 3).

Figure 3. Contrast enhanced abdominal computed tomography 8 months after presentation of pneumatosis cystoides
intestinalis demonstrating mild small and large bowel dilation with absence of pneumonitis intestinalis, free fluid and
pneumoperitoneum in A) axial and B) sagittal views.

3. DISCUSSION

PCI is a rare clinical finding of cystic gas accumulations
within the bowel wall. PCI can be secondary to variety of
disorders, including Crohn’s disease and SSc. The present
case describes PCI as the initial presentation of SSc which
has been reported in one case report previously.[11] However,
the concurrent history of Crohn’s disease is an additional
contribution to the generation of PCI in this case and resulted
in a delayed SSc diagnosis. The present case highlights two

distinct diseases processes that contribute to the pathogenesis
of PCI.

However, regardless of the underlying cause, the pathogen-
esis of PCI can be best characteristic by the gas source.[5]

Three gas sources have been implicated in PCI: pulmonary,
intraluminal and bacterial.[5] Increased intestinal pressure
is thought to mediate intraluminal gas accumulation in the
bowel wall by elevating gas partial pressure in the gut lu-
men.[5, 8] As a result, a diffusion gradient is created for gas
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to enter the bowel wall. Likewise, excess bacterial gas pro-
duction in intestinal lumen is thought to create a diffusion
gradient in a similar manner.[5] Interestingly, pulmonary gas
can be a source for bowel wall air accumulations.[5, 8] It
has been suggested that when alveoli are damaged, gas trav-
els along blood vessels, into the mesentery and then causes
subserosal cysts.[5]

Damage to the mucosal barrier is thought to mediate the
development of PCI in Crohn’s disease.[5] Inappropriate
activation of a Th1 and Th17 mediated immune response pro-
duces an inflammatory infiltrate within the gut wall.[12] As
a consequence, the mucosal lining of intestinal tract is dam-
aged.[12] The loss of gut mucosa increases the permeability
of the bowel wall to bacterial gas that is normally localized
to the lumen.[5] The patient in the present case is in 5 years
remission at the onset of PCI. However, even after disease
control with immunosuppressive therapy, mucosal damage
persists in the majority of patients with Crohn’s disease.[12]

The pathogenesis of PCI in relation to SSc is unknown; how-
ever, it is thought that intestinal hypomotility and subsequent
pseudo-obstruction plays a prominent role in the majority
of cases.[2, 13] Intestinal dysmotility has been observed 44%
– 88% of patients with SSc.[2] Several factors contribute
to intestinal hypomotility. Early in the disease process, re-
duced expression of vascular endothelial growth factor im-
pairs angiogenesis leading to decreased vascular supply of
the intestinal choroid plexus and smooth muscle.[2] Like-
wise, smooth muscle collagen deposition in later disease
compresses the neurovascular supply to the gastrointesti-
nal tract, further compromising bowel vascular supply and
innervation.[2] Anti-muscarinic antibodies have also been
implicated in bowel hypomotility secondary to SSc.[2] Ulti-
mately, marked reduction in gastrointestinal motility is the
underlying etiology of pseudo-obstruction in SSc[2] and is
thought to mediate the development of PCI in this popu-
lation.[2, 6, 13, 14] Although the pulmonary manifestations of
SSc are clinically absent from this case, it is well known
interstitial lung disease and pulmonary vascular disease are
complications of the disease.[1, 2] As a result, pulmonary
involvement may represent an additional contribution to PCI
development in SSc.

In this patient, SSc and Crohn’s disease may have each
uniquely contributed to the etiology of PCI. Longstanding
damage from Crohn disease may have decreased the barrier
function of the mucosal surface. Upon development of SSc,
a pseudo-obstruction occurred as demonstrated by significant
dilation of bowel loops on abdominal CT without evidence
of a mechanical obstruction. Pseudo-obstruction increases
intraluminal pressure,[5] which in conjunction with Crohn’s

induced mucosal injury, may have been the inciting event
that led to gas accumulation within the gut wall. While atyp-
ical, a prior case report has described pseudo-obstruction as
the initial presentation of SSc.[14]

Clinically, most cases of PCI are asymptomatic at presenta-
tion.[3, 6, 7] Of those that are symptomatic, the most common
symptoms are diarrhea, bloody stool, abdominal pain, disten-
tion, constipation, and weight loss.[3, 6, 8] Physical examina-
tion is most often unrevealing, however 29% of cases have
signs of an acute abdomen.[6] Secondary PCI often does not
create signs suggestive of the underlying etiology;[8] however,
pseudo-obstruction on imaging is indicative of SSc.[3, 6, 13–15]

Imaging may also reveal pneumoperitoneum and rarely as-
cites associated with PCI.[5–9] Pneumoperitoneum is thought
be a consequence of subserosal bleb rupture leading to intra-
abdominal air accumulation without true transmural perfo-
ration of the gut wall.[5, 6] A prior case report has described
both features with underlying Crohn’s disease.[7] The pres-
ence of both pneumoperitoneum and ascites complicates
the clinical picture and raises the question for the need of
surgical intervention.[8]

Review of the literature yielded mixed results with regard
to the management of PCI associated with either Crohn’s
or SSc. PCI associated with SSc has been managed both
surgically[10, 15, 16] and conservatively.[4, 11, 14, 17] Likewise,
conservative[3, 18] and surgical management[7, 19–21] has been
reported in PCI with underlying Crohn’s disease. Determin-
ing the need for surgical intervention is perhaps the most
important decision regarding PCI treatment.[3, 7, 8] There
are several important considerations that direct the need for
surgery in PCI cases associated with either disease. First, the
finding of portal venous gas should raise concern as it may
indicate mesenteric infarction and a poor prognosis.[3, 6–9, 21]

Prospective studies have demonstrated a 37% mortality rate
in these patients.[7] Likewise, patients with laboratory valves
suggestive of an underlying life threatening etiology includ-
ing a lactate of greater than 2 mmol, bicarbonate of less
than 20 mEq/L, amylase of more than 200 U/L, pH of less
than 7.3 or signs of disseminated intravascular coagulation
should undergo emergent surgery.[6] Last, signs of an acute
abdomen on examination or evidence of ischemia on imaging
are indications for surgical intervention.[8]

As in the present case, PCI without these features may be
managed conservatively.[8] Asymptomatic PCI can be mon-
itored closely for complications and requires no medical
treatment.[8] For symptomatic patients without signs of peri-
toneal irritation, several treatment modalities have yielded
successful results including bowel rest, bowel decompres-
sion, antibiotic treatment, and high concentration or hyper-
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baric oxygen therapy.[3, 6, 8]

Last, the current case highlights a valuable teaching point.
The diagnosis of systemic sclerosis was delayed for several
months as the development of PCI was solely attributed to
the patient’s history of Crohn’s disease. However, PCI with
pseudo-obstruction creates a clinical picture highly sugges-
tive of SSc. These findings should have prompted a thorough
evaluation for SSc once an acute abdomen was excluded.
PCI contains a broad differential of secondary disease pro-
cesses and the prior history of one associated etiology should
not prematurely conclude further evaluation, especially when
signs of a concurrent underlying disease are present.

4. CONCLUSION
In summary, SSc and Crohn’s disease each uniquely con-
tribute to the pathogenesis of PCI. Mucosal injury mediates
bowel wall air accumulation in Crohn disease. Hypomotil-
ity and pseudo-obstruction are thought to be the underlying

pathological process of PCI associated with SSc. While signs
and symptoms rarely suggest a secondary cause of PCI, the
finding of a pseudo-obstruction is suggestive of SSc. Pneu-
moperitoneum and ascites may rarely complicate PCI and
create the appearance of a perforated viscus. However, the
determination of management must include the entire clinical
context of the patient and not findings on imaging alone. Due
to the broad differential of secondary PCI, even cases with a
history of a known association with PCI should proceed with
further evaluation for additional underlying disease processes
once a surgical abdomen is ruled out.
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