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ABSTRACT

Pneumatosis cystoides intestinalis (PCI) is an uncommon condition characterized by the presence of a collection of individual gas
cysts in the submucosa and subserosa of the intestine. The etiology of PCI is still unclear. We experienced 3 cases with PCI during
treatment for pulmonaryMycobacteriumavium complex (MAC) infection. Each casewas treated conservatively.We believe our case
serieswill highlight the importance of examining the gastrointestinal tract of patients withMAC infection and hopefully elucidate the
clinical characteristics of PCI which developed during MAC treatment.
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INTRODUCTION

Pneumatosis cystoides intestinalis (PCI) is an uncommon condition characterized by the presence of a collection of individual gas
cysts in the submucosa and subserosa of the intestine. The overall incidence is 0.03%.1 Most patients are asymptomatic or develop
nonspecific gastrointestinal symptoms.2,3 Although the clinical etiology remains unknown, a few theories were proposed, one of
which suggests a link with pulmonary disease. We encountered 3 cases that developed PCI during treatment for Mycobacterium
avium complex (MAC) pulmonary disease. By reporting them, we can hopefully provide clues as to the etiology of PCI.

CASE REPORT

Case 1: A 75-year-old womanwith a history ofMAC pulmonary disease presented to this hospital for newly developed bloody sputum.
She had been on treatment with clarithromycin (CAM), rifampicin (RIF), and ethambutol (ETB) until cutaneous drug eruptions
developed. She was noted to have a recurrence of MAC pulmonary disease with cavity lung lesions (Figure 1). Empiric treatment against
MAC lung disease with azithromycin (AZM) (250mg once daily), RIF (150mg once daily), and ETB (500mg twice daily) was started and
maintained for 3 andahalf yearswith adose changeofRIF (300mgoncedaily) 1 year after. Then, she reported loose stools andwas referred
to the department of gastroenterology of this hospital. Onphysical examination, the abdomenwas soft andnondistendedwithmild tender
across the lower abdomen. An abdominal computed tomography (CT) scan showedmultiple gas cysts in the intestinal wall (Figure 1). A
colonoscopy revealed a collection of gas cysts between the ascending colon and rectum. Biopsies of the colon revealed a submucosal cyst
with a multinucleated giant cell, consistent with PCI (Figure 2).4 Antibiotic treatment was stopped, and low-dose oxygen therapy was
administered.5 Three weeks later, her loose stools stopped, and abdominal CT showed improvement of PCI (Figure 3).

Case 2: A 74-year-old womanwas diagnosed withMAC pulmonary disease 2 years earlier and was referred to this hospital. She had
been incidentally diagnosedwith asymptomatic PCI on colonoscopy. She had been on treatmentwithCAM(800mg twice daily), RIF
(300 mg once daily), and ETB (500 mg twice daily) for 1 year until impaired vision was reported. Then, ETB was discontinued.
Treatment with CAM, RIF, and sitafloxacin (250 mg once daily) was started and maintained for 4 years. One year later, hemoptysis
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developed, and she underwent bronchial arterial embolization.
Mild hemoptysis persisted, and the routine follow-up chest
x-ray showed a collapsed lung on the right side and treated
conservatively. She was diagnosed with refractory MAC lung
disease and treatedwith AZM (250mg once daily), RIF (300mg
once daily), ETB (500 mg twice daily), and sitafloxacin (250 mg
once daily). Then, she complained of persistent excessive gas
and abdominal pain. Colonoscopy and abdominal CT revealed
PCI in the sigmoid colon (Figure 4). Antibiotic treatment was

stopped, and colonoscopy conducted 8 months later revealed
normal-appearance mucosa and showed no sign of cystic
lesions (Figure 5).

Case 3: A 68-year-old man was diagnosed with MAC pul-
monary disease 9 years earlier and was referred to this hospital.
He had been on treatment with CAM (800 mg twice daily), RIF
(600 mg once daily), and ETB (750 mg once daily). He was
incidentally diagnosed with asymptomatic PCI on colonoscopy
1 year after the initiation of the treatment (Figure 6). Treatment
with AZM (250 mg once daily), RIF (450 mg once daily), and
ETB (500 mg once daily) with the adjunctive use of inhaled
amikacin was started. Ten months later, he reported persistent
excessive gas and abdominal pain. Colonoscopy revealed
worsening of PCI between the ascending and sigmoid colon.
Antibiotic treatment was stopped, and 1 month later, colono-
scopy showed improvement in the affected intestinal mucosa,
with fewer and smaller cystic lesions.

DISCUSSION

The incidence of PCI has increased because of advancements
in radiology and endoscopy.6,7 Three hypotheses of patho-
genesis have been proposed; mechanical, pulmonary, and
bacterial theories.1 Recently, there have been multiple reports
of the incidence of PCI in patients receiving medication. One
of them is glucosidase inhibitors, such as a-glucosidase

Figure 1. Images of case 1. An axial chest CTscan (panel A, arrow) shows right upper lobe cavitation. An axial abdominal CTscan (panel B,
arrow) during antibiotic treatment for Mycobacterium avium complex pulmonary infection reveals air-filled cysts in the wall of the colon.
Images from air-contrast barium enema show polypoid filling defects (panel C, arrows) consistent with pneumatosis cystoides intestinalis.
Images obtained by colonoscopy (panels D, E, and F) during antibiotic treatment show multiple cystic lesions. CT, computed tomography.

Figure 2. Biopsy specimen obtained from the transverse colon of
case 1. Biopsy specimen from the transverse colon reveals a sub-
mucosal cyst with a multinucleated giant cell (arrow) on 403 he-
matoxylin and eosin staining, consistent with pneumatosis cystoides
intestinalis.
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inhibitor.8,9 Another medication is corticosteroids.10,11 In our
case series, PCI can be attributable to MAC infection per se
through pulmonary theory. Alveolar air leakage secondary to
high airway pressure can cause an alveolar rupture, through
which air may have traveled to the retroperitoneum and en-
tered the mesentery of the bowel. Besides, all our patients
develop lung cavities. Those cavities breach the alveolar bar-
rier and may cause alveolar air leakage, too. Antibiotic treat-
ment for MAC infection was also suspected as culprit of PCI.
Refractory MAC pulmonary disease complicates its antibiotic
treatment, and the period of treatment is likely to be longer.
Two possible scenarios are as follows; one possiblemechanism

may be the interaction between antibiotics, which disrupts the
mucosal integrity of the intestinal wall. The other possible
mechanism can be alteration of gut microbiota by the com-
bination ofmultiple antibiotics. Abnormal bacteria that would
not be able to thrive under normal circumstances may grow
and ferment, leading to high intraluminal pressure. To the best
of our knowledge, 1 case has been reported by Yamasaki et al.12

The case was a 63-year-old womanwho had been on antibiotic
treatment with CAM, RIF, and ETB for MAC pulmonary in-
fection for 2 years. During treatment, a colonoscopy revealed
PCI in the colon. Hyperbaric oxygen therapy did not work,
and only when antibiotic therapy was stopped did they

Figure 3. Abdominal CTof case 1 conducted before and after discontinuation of antibiotic treatment. An axial section of abdominal CT (panel
A, circle) of case 1 conducted during antibiotic treatment forMycobacterium avium complex pulmonary infection. It shows air-filled gas cysts
in the wall of the ascending colon. After antibiotic treatment was stopped, abdominal CT (panel B, circle) shows improvement of pneumatosis
cystoides intestinalis. CT, computed tomography.

Figure 4. Images of case 2. An axial chest CT scan (panel A, arrow) shows right lower lobe cavitation. An axial abdominal CT scan (panel B,
arrow) during antibiotic treatment for Mycobacterium avium complex pulmonary infection reveals air-filled cysts in the wall of the colon.
Images obtained by colonoscopy (panels C, D, E, and F) during antibiotic treatment showmultiple cystic lesions. CT, computed tomography.
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confirm improvement of PCI. Their case was in line with our
case series in a couple of ways; pulmonary MAC infection and
its long-term antibiotic treatment predate development of
PCI.Medications included the combination of macrolides and
RIF. Discontinuation of antibiotics brought about improve-
ment of PCI. In conclusion, we encountered 3 cases which
developed PCI during long-term treatment for MAC pulmo-
nary infection. Although the mechanism is still unknown,
clinicians should raise awareness of a link between PCI and
MAC treatment. When a patient on MAC treatment reports
gastrointestinal symptoms, abdominal CT should be con-
ducted to check whether or not PCI develops.
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Figure 5. Colonoscopy of case 2 conducted before and after discontinuation of antibiotic treatment. A colonoscopy (panel A) reveals cystic
lesions through the ascending colon to the sigmoid colon of case 2 during antibiotic treatment. After antibiotic treatment was discontinued, no
cystic lesions were seen on colonoscopy (panel B).

Figure 6. Images of case 3. An axial chest CT scan (panel A, arrow) shows right lower lobe cavitation. An axial abdominal CT scan (panel B,
arrow) during antibiotic treatment for Mycobacterium avium complex pulmonary infection reveals air-filled cysts in the wall of the colon.
Images obtained by colonoscopy (panels C, D, and E) during antibiotic treatment show multiple cystic lesions. CT, computed tomography.
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Informed consent was obtained for this case report.
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