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The case of pneumatosis coll presented here
was felt to have occurred concomitantly with
chronic obstructive pulmonary disease in
combination with prolonged intestinal disten-
tion. This condition usually requires no treat-
ment because it is often self-limiting. In this
case, because of radiographic and clinical
findings suggestive of intestinal obstruction,
the patient underwent an exploratory laparot-
omy and tube cecostomy for decompression
and drainage of the markedly distended ce-
cum and transverse colon.

Pneumatosis is a relatively uncommon benign
condition characterized by the presence of gas in
the subserosa or submucosa. It is a part of the
spectrum of pneumatosis intestinalis which can
involve any part of the gastrointestinal tract.1 This
condition has also been termed intestinal emphy-
sema, bullous emphysema of the intestine, pneu-
matosis, gas cysts of the intestine, cystic lympho-
pneumatosis, and peritoneal lymphopneumatosis.

CASE REPORT
A 63-year-old man presented with a chief

complaint of shortness of breath, difficult breath-
ing, and severe coughing with occasional produc-
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tive sputum. He had had a history of longstanding
chronic obstructive pulmonary disease. He had
been maintained on oxtriphylline and aminophyl-
lin medications. Physical examination on admis-
sion revealed the following findings: temperature,
98°F; pulse, 90 beats per minute and irregular; and
respirations, 32 per minute. Positive findings were
bilateral wheezing, coarse rales, and rhonchi on
auscultation of the lungs. The abdomen was not
tender. There was mild hepatomegaly. The blood
gases on admission were pH, 7.50; PCO2, 37
mmHg; and P02, 56 mmHg. The other laboratory
findings were normal except for sodium, 134
mEq/L; chloride, 87 mEq/L; C02, 40 mEq/L; cal-
cium, 8.3 mg/dL; albumin, 3.1 g/dL; and total pro-
tein, 5.7 g/dL. A chest radiograph on admission
showed chronic obstructive pulmonary disease
and cardiomegaly. There was no acute infiltration
or consolidation. An electrocardiogram study re-
vealed sinus tachycardia, premature atrial con-
tractions, biatrial enlargement and right ventricu-
lar hypertrophy compatible with chronic pulmo-
nary disease and cor pulmonale. A sputum culture
and sensitivity were obtained and the patient was
given nasal oxygen therapy.

Several days later, during this hospital admis-
sion, the patient complained of severe abdominal
discomfort. He vomited coffee-ground vomitus
and expelled considerable flatus and several small
liquid stools. The blood pressure was 170/105
mmHg; pulse, 130 beats per minute; and respira-
tions, 24 per minute. The abdomen was markedly
distended and firm. The lower abdomen was ten-

626 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 75, NO. 6, 1983



PNEUMATOSIS COLI

Figure 1. A preliminary film of the abdomen shows linear radiolucent areas in
the cecum which is suggestive of intramural gas in the cecum

der to palpation. On digital examination the rectal
ampulla was empty. Radiographs of the abdomen
and chest were obtained and plain films of the ab-
domen revealed linear radiolucent areas in the
cecum which were suggestive of intramural air
(Figure 1). There was marked distention of the as-
cending and transverse colon, and multiple air-fluid
levels were seen in the abdomen on the lateral
decubitus film (Figure 2). There was a paucity of
air in the rectal ampulla. These findings suggested
intestinal obstruction. The chest radiograph
showed a decrease in aeration of the left lung base
suggestive of atelectasis or pneumonitis. Other-
wise, there was no change from the previous chest
film taken on admission. A sigmoidoscopy was
performed and it was negative for a mass lesion. A
rectal tube was inserted and fixed in place for
drainage. A nasogastric tube was inserted into the
stomach and connected to a suction device. The
patient's condition did not improve. Several re-
peated radiographs of the abdomen, taken at dif-
ferent time intervals, showed marked distention of
the large bowel loops with multiple air fluid levels
without significant change. Despite conservative

and supportive therapy the patient became febrile
and his white blood count became elevated. The
abdominal distention and discomfort became more
intense thus necessitating an exploratory laparot-
omy to rule out intestinal obstruction. At the time
of surgery, there was no evidence of mechanical
obstruction and a tube cecostomy was performed
to allow decompression and drainage of the mark-
edly distended cecum and transverse colon. The
patient tolerated the surgery and tube cecostomy
well. A postsurgical film was taken and the as-
cending colon and transverse colon were no longer
distended and there were no air fluid levels (Figure
3). A barium study of the colon was performed
several weeks following surgery and it was nor-
mal. The cecostomy tube was removed and the
patient was later discharged.

DISCUSSION AND REVIEW OF
THE LITERATURE

Pneumatosis has been divided into two general
forms-primary and secondary. The disease is
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Figure 2. The ascending colon and transverse
colon are markedly distended. Multiple air fluid
levels are seen on the left lateral decubitus film of
the abdomen, which is suggestive of intestinal
obstruction

considered primary or idiopathic if there is no
coexisting disease of the gastrointestinal tract or

2

the pulmonary organs.2 The majority of pneumato-
sis cases (approximately 85 percent) are secondary
to the coexistence of associated disorders of the
gastrointestinal tract or respiratory system. The
secondary form of pneumatosis is associated with
a variety of gastrointestinal disorders including
stenotic lesions of the esophagus or the pylorus,
peptic ulcer disease, inflammatory bowel diseases,
collagen diseases, intestinal obstruction, cystic fi-
brosis of the pancreas, intestinal parasites, end-
to-end surgical anastomosis, ischemia, acute and
chronic leukemia, Whipple's disease, nontropical
sprue, chronic diarrheal disorder, intestinal muco-
sal ulceration caused by certain chemotherapeutic
agents, and mucosal perforation caused by trauma

- ~~.4S

Figure 3. Following surgery and the tube cecostomy
the ascending colon and transverse colon were de-
compressed and there were no air fluid levels

from sigmoidoscopy procedures or rectal polypec-
tomy.3 Pneumatosis of the intestine may occur
concomitantly with chronic obstructive pulmo-
nary disease including emphysema, chronic asth-
ma, chronic bronchitis, and atelectasis.

The etiology of this condition is not entirely
clear and a single mechanism cannot account for
all cases. Several theories have evolved to help
explain the etiology. Of these, the mechanical and
bacterial theories are the most plausible.

The mechanical theory suggests that an in-
crease in intrapulmonary pressure from a ruptured
alveolar or a pulmonary bleb in patients with
chronic pulmonary disease with coughing can either
elevate intraluminal pressures causing intramural
dissection of air, or it can cause a pneumomedias-
tinum with dissection of air retroperitoneally along
vascular routes of the subserosal and submucosal
areas of the bowel wall.

Prolonged intestinal distention may cause ab-
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normal intraluminal pressure, ischemic mucosal
changes, and disordered peristalsis. Prolonged dis-
tention alone or in combination with alveolar rup-
ture could have allowed for intramural introduc-
tion of gas in this case.

The bacterial theory has been supported by
Yale,4 who injected germ-free rats with Clostrid-
ium perfringens. The gas forming bacteria pro-
duced pneumatosis in the rats by promoting the
dissection of gas through tissue planes and lym-
phatics of the gastrointestinal tract. Chronic use of
steroid therapy has been associated with pneuma-
tosis; however, this is uncertain.

Pneumatosis intestinalis is usually found in
adults, but children may be affected.5 It occurs
more frequently in adult males between the ages of
30 and 50, with the ratio to females being approxi-
mately 3.5 to 1.

It is frequently difficult to diagnose pneumato-
sis intestinalis because this condition is usually
asymptomatic. Except for occasional gastrointes-
tinal complaints, such as abdominal cramps which
are associated with increased constipation, diar-
rhea, or small stools, the clinical features are non-
specific.6 Ordinarily, in adults, it is a benign
disease which undergoes spontaneous regression
although the diagnosis of coexisting disease is
usually evident.7 In children it is a more serious
condition that is usually secondary to necrotizing
enterocolitis and is associated with a high mortality.

The majority of these cases are identified inci-
dentally on x-ray examination of the abdomen.
Intraluminal gas is usually linear or parallel to the
long axis of the lumen of the intestine.8 In this case
plain films of the abdomen revealed linear intra-
mural gas in the cecum (Figure 1). There were
distended large bowel loops present throughout
the abdomen with multiple air fluid levels and an
absence of gas in the rectal ampulla (Figure 2).

Preliminary films of the abdomen may also
show clusters of small radiolucent gas filled cysts
along the outer margins of the bowel. Barium stud-
ies will show these air-density cysts to be located
on the peripheral margins of the bowel. There are
several other diseases which may simulate this
condition such as multiple polyposis, pseudopoly-
posis, colitis cystica profunda, lymphoma, lym-
phoid hyperplasia, and multiple lipomas.9 How-
ever, during a sigmoidoscopy procedure with
biopsy, the air filled cysts will burst and therefore
cannot be mistaken for polyps, lymphoma, or

lipoma. A chest radiograph may give the appear-
ance of free air underneath the diaphragm in an
asymptomatic patient which is actually large sub-
serosal cysts of pneumatosis intestinalis.

Usually no treatment is necessary and the
pneumatosis may disappear spontaneously, per-
sist for many years, or there may be recurrence
after treatment. Frequently, this condition re-
mains asymptomatic. However, treatment may
need to be directed to an underlying disease.

Recently, properly administered oxygen ther-
apy with regular monitoring of the vital capacity
has proven an effective and safe method of treat-
ing pneumatosis coli. Oxygen therapy should not,
however, be administered to patients with severe
airway obstruction.

Several pneumatosis cases are discovered inci-
dentally at the time of surgery. However, surgery
should be reserved for complications such as
hemorrhage, obstruction, perforation, or sepsis,
rather than the disease itself. Only the affected
portion of bowel that is intractable and/or life
threatening should be resected. In lieu of bowel
resection, it is possible that proximal diversion of
the fecal stream and drainage may be the best ap-
proach in selected cases of pneumatosis coli.
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