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The use of hyperbaric oxygen for the treatment of pneumatosis
cystoides intestinalis is reported. The pathophysiology, etiology and previous treatment reports are discussed, as are the
advantages of hyperbaric oxygen therapy over normobaric
oxygen therapy or surgery. The use of hyperbaric oxygen
appears to represent a significant advance in the treatment
of pneumatosis cystoides intestinalis.

creasing frequency in the serosa and subserosa, the
submucosa, and the muscularis layers. The cysts are
lined by endothelial cells with eosinophilic protoplasm
and small, dark round nuclei. Large multinucleated
giant cells are seen in close proximity to the lining.7'8'10
The course of the condition is obscure with cases
having been described of appearance and disappearance over the period of several months proven by
repeat laparotomy. The disease may be complicated
by intestinal obstruction, pneumoperitoneum, tension pneumoperitoneum and intussusception.
Many theories exist to explain the etiology and
pathogenesis of the intramural gas filled cysts. The
mechanical theory postulates that intestinal gas dissects into the bowel wall via a breach in the intestinal
mucosa. This is supported by the observation of gastric
or duodenal ulcer, frequently complicated by pyloric
stenosis in 55% of cases.7 It has also been proposed
that ruptured alveoli in chronic obstructive lung
disease release air that dissects through the mediastinum, along the aorta and mesenteric arteries to the
bowel.6 In the bacterial theory, gas forming organisms
cause gaseous dissection within the bowel wall. This
has been undermined by the absence of inflammatory
reaction, and by the failure to culture bacteria from
the cysts. It has, however, been reproduced experimentally with the use of clostridial organisms.14

p NEUMATOSIS CYSTOIDES INTESTINALIS is charac-

terized by the presence of multiple, gas filled,
sessile or pedunculated cysts involving portions of the
gastrointestinal tract.7
It is a relatively rare disease, with an estimated
410 cases having been described in the literature by
1973.10 The cysts are more common in men than
women, with an approximate ratio of 3.5:1 .7,10 It has
been recorded in all age groups, but is most common
in the age group of 25-55 years.8
The literature contains a number of reports of the
successful treatment of pneumatosis cystoides. intestinalis with normobaric oxygen. To the best of our
knowledge, this is the first report of the use of hyperbaric oxygen to treat this condition.
Pathology
Macroscopically, sessile or pedunculated, single
or multiple gas cysts are visible in the serosal and
mucosal surface of the bowel. They may vary in size
from a few millimeters to several centimeters. These
cysts have also been noted in the submucosa, with
the same range of characteristics. Palpation reveals a
spongy crepitant cushion-like consistency.7 Several
cases of pneumoperitoneum secondary to this condition have been reported.
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Case Reports
Case 1. An 86-year-old Caucasian woman (V.G.H.: 30-91-86)
presented with a 12 day history of vague abdominal discomfort,
with steadily increasing nausea. Her bowel movements had been
very slow initially, but had been replaced by diarrhea over the latter
three days.
Her past history was significant in that she suffered from asthma.
She also had atherosclerotic heart disease and a history of an
hysterectomy and partial thyroidectomy some 30 years earlier.
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hesions. There was no evidence of pneumatosis cytoides intestinalis
at that time. In August 1976 she was admitted for suspect small
bowel obstruction, which spontaneously cleared.
In February 1977 she was admitted with a one year history of
constipation and diarrhea. She gave a history of increasing abdominal pain and of increasing frequency of bowel movements.
.
.....
tBarium enema examination performed outside V.G.H. revealed the
presence of gas filled cysts involving the splenic flexure.
She was tentatively booked for a total colectomy and ileoproctoscopy. However, three treatments with hyperbaric oxygen
at 2.5 ATA, two hours each, produced a marked decrease in her
symptoms. Repeat barium enema performed ten days later
revealed gas filled cysts which were much improved from her pretreatment examination. Follow-up is not available at this time.

nz..

Discussion
The use of high concentrations of oxygen in the
treatment of gas containing cavities was first proposed
in 1935.1 Successful acceleration of absorption of
gas from body cavities has been reported for pneumothorax9 and for pneumatosis cystoides intestinalis.24'113 The rationale for this type of treatment
depends upon two facts. The first is that the net movement of a dissolved gas follows the direction of the

FIG. la. Anteroposterior radiograph of barium enema study demonstrating intramural gas cysts of the transverse, descending and

sigmoid colon.
Abdominal examination revealed a soft distended tympanitic
abdomen. Rectal examination revealed numerous 2-3 cm soft,
mobile cysts occupying the rectal ampulla with the consistency of
the fingers of an inflated surgical glove.
Barium enema examination revealed gas filled cysts in close
apposition to the barium column within the transverse, descending
and sigmoid colon (Figs. Ia and b). This was interpreted as
being compatible with intramural gas cysts, or pneumatosis
cystoides intestinalis.
Treatment with hyperbaric oxygen at 2.5 atmospheres absolute
(ATA) for 2.5 hours on two consecutive days was undertaken.
This resulted in a remission of the diarrhea, and a considerable
improvement in her mental status. Rectal examination revealed
complete resolution of the cysts noted above. Repeat barium
enema studies performed three days and ten weeks after treatment demonstrated a normal colon without evidence of pneumatosis cystoides intestinalis.
Case 2. A 56-year-old Caucasian woman (V.G.H.: 37-02-97)
first presented in September 1974 with a one year history of alternating constipation and diarrhea. Prior to admission she had four to
seven day episodes of diarrhea with urgency, interspersed with
three to four day periods of constipation. Further enquiry was

A'.

noncontributory.
Abdominal examination revealed a 2 cm x 2 cm mobile nontender mass on deep palpation in the left upper quadrant. Barium
enema revealed pneumatosis cystoides intestinalis of the sigmoid
colon. Laparotomy revealed air filled cysts, 1-2.5 cm in diameter
involving the submucosa of the sigmoid colon (Fig. 2). A 13 cm loop
of sigmoid was resected and a low anterior resection performed.
In August 1975 she underwent a laparotomy for lysis of ad-

FIG. lb. Lateral radiograph demonstrating the presence of gas
cysts in the rectum.
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normobaric oxygen,"1 but this recurrence again responded to therapy. Hyperbaric oxygen therapy, at 2.5
ATA, has the advantage of requiring only two to three
treatments. It is also noninvasive, and does not cause
pulmonary oxygen toxicity. The incidence of clinically significant pulmonary or CNS oxygen toxicity
is very low, and has proven reversible on discontinuation of therapy (unpublished clinical observation).
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FIG. 2. Surgical specimen of sigmoid colon demonstrating submucosal cystic structures.
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