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Two Cases of Pneumatosis Cystoides Intestinalis With
Intraperitoneal Free Air
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Abstract

Intraperitoneal free air (IFA) is sometimes accompanied by pneuma-
tosis cystoides intestinalis (PCI); therefore, proper diagnosis is es-
sential for PCI management. We report two cases of PCI with IFA. A
70-year-old female taking anti-psychotic medication for schizophre-
nia presented with repeated vomiting and high-grade fever. Computed
tomography revealed small, linear gaseous cysts in the intestinal wall
along with IFA. Although there was no sign of peritoneal irritation,
intestinal perforation was not excluded. Thus, exploratory laparotomy
was performed; it revealed no ascites or perforated sites in the intes-
tine, and revealed numerous small air bubbles in the intestinal wall
and mesentery. Thus, a diagnosis of PCI was made, and ileostomy
was performed to relieve intestinal pressure. The postoperative course
was uneventful. A 79-year-old male with pulmonary emphysema pre-
sented with dyspnea due to abdominal distention. Cyanosis was evi-
dent, and arterial blood gas analysis revealed metabolic acidosis. CT
revealed massive IFA along with multiple, small bubbly cysts under
the intestinal serosa. He was intubated because of worsening respira-
tory conditions, and a 12-French drain was inserted to relieve the in-
traperitoneal pressure. There was no evidence of peritonitis, and IFA
was conservatively observed.
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Introduction

Pneumatosis cystoides intestinalis (PCI) is a rare condition in
which multiple cysts are formed beneath the intestinal mucosa
and serosa. The occurrence of PCI is related to lung diseases or
anti-psychotic medication use because they increase airway or
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intra-intestinal pressure, thereby diverting air into the intestinal
submucosa or seromucosa. PCI sometimes presents radiologi-
cal findings identical to those of acute abdomen, including gas-
trointestinal perforation or intestinal necrosis. Here we present
two cases of PCI presented with intraperitoneal free air (IFA).

Case Reports

Case 1

A 70-year-old female with complaints of nausea, repeated
vomiting, and high-grade fever was transferred to our hospital.
She had been admitted to a psychiatric hospital for the treat-
ment for schizophrenia and was taking risperidone 6 mg/day.
Her medical history included cholecystitis, which had been
laparoscopically treated 20 years ago. Upon arrival, her blood
pressure was 88/65 mm Hg, heart rate was 48 beats/min, body
temperature was 39.8 °C, respiratory rate was 18/min, and per-
cutaneous oxygen saturation was 92% under 4 L/min oxygen
inhalation. Inspection of the palpebral conjunctiva revealed no
evidence of anemia. Auscultation of the heart revealed no mur-
murs, and auscultation of the lungs revealed no rales or other
lung sounds. Her abdomen was remarkably distended without
tenderness and peritoneal irritation.

Blood biochemistry revealed increased white blood cell
(WBCQ) (15,940/uL) and red blood cell (486 x 10%/uL), elevat-
ed hemoglobin level (15.6 g/dL), elevated hematocrit (47.8%),
impaired liver enzymes (aspartate aminotransferase (137 IU/L
(13 - 37 IU/L)) and alanine aminotransferase (88 IU/L (8 - 45
IU/L))), elevated blood urea nitrogen level (44.9 mg/dL (7.8 -
18.9 IU/L)), increased serum sodium level (152 mEq/mL (138
- 146 mEg/mL)), and coagulation dysfunction (51% prothrom-
bin time and 1.50 international normalized ratio of prothrom-
bin time).

A chest radiography revealed elevation of the diaphragm
due to dilated intestines (Fig. 1a). A radiography of the abdomen
revealed diffusely dilated intestines and multiple small radiolu-
cent linear bubbles that lined the intestines (Fig. 1b). An abdom-
inal computed tomography (CT) revealed small, linear gaseous
cysts in the intestinal wall (Fig. 1c) along with IFA (Fig. 1d).

From these findings, the possibility of gastrointestinal per-
foration could not be excluded because of fever and leukocyto-
sis; thus, she was deemed a candidate for surgical examination.
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Figure 1. A chest radiography revealed elevation of the diaphragm due to dilated and gaseous intestines (a). A radiograph of
the abdomen revealed diffusely dilated intestines and multiple, small radiolucent linear bubbles lining the intestines (circle) (b).
Abdominal computed tomography revealed dilated and gaseous small intestines, retention of gas in the intestinal wall (circle) (c),
and intraperitoneal free air (arrows) (d). Operative findings revealed small air bubbles in the intestinal wall and mesentery (e).

Her abdomen was opened using an abdominal midline inci-
sion under general anesthesia. A remarkably dilated ileum was
observed at 120 - 200 cm from the Treitz ligament. Neither
ascites nor apparent perforation sites were discovered. Numer-
ous small air bubbles were found in the intestinal wall and
mesentery (Fig. 1e). The patient was diagnosed with PCI, and
ileostomy was performed to relieve the intestinal dilatation.
Postoperative course was uneventful.

Case 2

A 79-year-old male presented with shortness of breath caused

Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

by abdominal distention and lower abdominal pain. He regu-
larly visited a primary care physician for pulmonary emphy-
sema, which was treated using home oxygen therapy. He had
smoked two packs of cigarettes a day for 50 years until he was
diagnosed with pulmonary emphysema. He reported drinking
a bottle of whisky a day. Upon arrival, his blood pressure was
104/60 mm Hg, heart rate was 69 beats/min, body temperature
was 37.1 °C, and respiratory rate was 42 breaths/min. His per-
cutaneous oxygen saturation was 80% under 2 L/min oxygen
inhalation. Physical examination revealed a remarkably dis-
tended abdomen without board-like rigidity or sign of perito-
neal irritation. Auscultation revealed bilateral rhonchi in lungs.
Cyanosis was evident on the entire body. With the worsening
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Figure 2. A chest radiography revealed decompression of the right lung with an elevated diaphragm and the retention of massive
free air under the diaphragm (circle) (a). Non-contrast computed tomography revealed bilateral multiple emphysematous bullae
in the lungs (b), distended small intestines, and intraperitoneal free air (arrows) along with multiple, small bubbly cysts beneath

the intestinal serosa (circle) (c).

respiratory condition, he was intubated and admitted to the in-
tensive care unit.

Blood biochemistry revealed mild inflammation, with a
WBC count of 12,840/uL (90.0% neutrophils), and C-reactive
protein level of 1.55 mg/dL (< 0.30 mg/dL); furthermore, mild
hypoproteinemia (5.7 g/dL (6.7 - 8.3 g/dL)) and mild hypoal-
buminemia (3.1 g/dL (4.1 - 5.2 g/dL)) were observed. An arte-
rial blood gas analysis under 2 L/min oxygen inhalation re-
vealed mild acidosis (pH 7.203, pCO, 46.8 mm Hg, pO, 65.3
mm Hg, HCO;™ 17.7 mmol/L, and base excess -9.8 mmol/L).

A chest radiograph revealed decompression of the right
lung with elevation of the diaphragm and retention of massive
IFA under the diaphragm (Fig. 2a). Non-contrast CT revealed
bilateral dispersed emphysematous bullae in the lungs (Fig.
2b), distention of the small intestine, and IFA along with mul-
tiple, small bubbly cysts beneath the intestinal serosa (Fig. 2¢)
without the detection of ascites. Gastrointestinal perforation
was considered as one of the differential diagnoses; however,
it was rejected because of the absence of abdominal tenderness
and peritoneal irritation. A 12-French drainage tube was insert-
ed into his peritoneal cavity to deaerate the free air. Immedi-
ately after that, his symptoms, including abdominal distention,
dyspnea and cyanosis of the entire body, rapidly alleviated. On
day 2 of admission, his oxygenation improved and he was ex-
tubated. Gastrography was performed to check for perforation
in intestines, revealing no apparent sites of perforation. After
initiation of oral intake, none of the symptoms recurred. He
was discharged on day 10 of admission.

Discussion

PCI is a rare condition in which multiple gaseous cysts are
formed beneath the intestinal mucosa and serosa due to a vari-
ety of diseases. PCI was first described in 1730 by Du Vernoi
[1]. The number of males affected with PCI is 3.5-fold higher
that of females. In approximately 85% of patients, PCI is as-
sociated with collagen diseases or chronic pulmonary diseases;
approximately 15% of patients have no underlying disease.
The occurrence of PCI is most common in the colon (47%),
followed by small bowel (27%), stomach (5%), and both colon
and small bowel (7%) [2].
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The clinical manifestations of PCI are characterized by
gastrointestinal symptoms, including vomiting or abdominal
distension in patients with PCI in the small bowels, and by
melena and diarrhea in patients with PCI in the large bowels
[3]. In both of our presented cases, small bowels were affected,;
case 1 presented with vomiting, and case 2 presented with ab-
dominal pain and distention. Physical examination of patients
with PCI frequently reveals no signs of peritoneal irritation or
muscle rigidity.

PCI is classified as primary or secondary based on its
etiology. Primary PCI arises from unknown causes, whereas
secondary PCI arises from gastrointestinal diseases, including
gastroduodenal ulcers, pyloric stenosis, small bowel obstruc-
tion, appendicitis, ischemic or inflammatory intestinal dis-
eases; lung diseases, including asthma or chronic obstructive
pulmonary disease (COPD); and autoimmune diseases.

The pathophysiology of PCI can be explained by the
following theories [4, 5]: 1) mechanical theory, 2) bacterial
theory, 3) pulmonary theory, and 4) chemical theory. The me-
chanical theory suggests that there is an inflow of air through
damaged mucosa, which is caused by intestinal obstruction, se-
vere constipation, gastrointestinal ulcers, or intestinal necrosis,
resulting in increased intestinal pressure. The bacterial theory
suggests that there is an invasion of gas-producing bacteria,
including the clostridium species, into intestinal submucosa,
which produces gas in the intestinal walls. The pulmonary the-
ory suggests that there is an inflow of gas into the peritoneal
cavity, mesentery, and intestinal walls via the mediastinum
from damaged alveoli due to increased intrathoracic pressure
resulting from COPD or coughing. The chemical theory sug-
gests that the cause is occupational and continuous exposure
to trichloroethylene. PCI in case 1 presumably stemmed from
continuous dilatation and increased pressure due to constipa-
tion or reduced peristalsis due to intake of an anti-psychotic
drug; in case 2 it stemmed from alveolar air leakage secondary
to high airway pressure due to COPD. The use of drugs, in-
cluding a-glucosidase inhibitors, risperidone, and several oth-
er chemotherapeutic agents, is known to cause PCI by causing
intestinal dilatation and paralysis [6-8].

PCI is diagnosed using imaging modalities (radiographs
or CT). A radiograph of the abdomen shows multiple, small
gaseous cysts that line the intestinal walls. CT shows multiple
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gaseous cysts within the intestinal walls. PCI is sometimes ac-
companied by IFA or portal venous gas [9, 10]. [FA occurs in
approximately 15% of PCI cases in the small bowels and 2%
of those in the large bowels [3]. In our presented cases, case 1
showed massive IFA and case 2 showed small amounts of IFA
with multiple, small gaseous cysts within the small intestinal
walls on CT. Notably in both cases, no ascites were observed
on CT. The appearance of gaseous cysts on CT can be de-
scribed as linear, circular, and bubbly; however, it is not help-
ful in determining the severity of PCI [11]. Case 1 presented
with linear cysts and case 2 presented with bubbly cysts.

A principle treatment of PCI is conservative therapy re-
gardless of the presence of IFA or portal venous gas unless
there is an evidence of intestinal stenosis or bleeding. Surgical
treatment is adopted if the clinical manifestation of intestinal
necrosis is evident. Conservative treatment of IFA can be cho-
sen if the following conditions are met: 1) low-grade fever, 2)
spontaneous resolution of the abdominal pain, 3) possibility of
decompression of the intestinal pressure, and 4) apparent (even
if it is localized) presence of PCI. These conditions may sug-
gest the absence of intestinal necrosis. Here, case 1 required
emergency surgery to investigate the cause of IFA, revealing a
remarkably dilated ileum without any apparent perforation sites
in the intestines and intestinal necrosis. In case 1, PCI was con-
sidered to stem from chronic bowel dilatations caused by the
use of anti-psychotic medication; exploratory laparotomy and
ileostomy were effective in decreasing intra-abdominal pres-
sure. Case 2 required emergency tracheal intubation because
of a worsening respiratory condition caused by increased intra-
abdominal pressure, followed by decompression of intraperi-
toneal gas using a drainage tube to aid in his oxygenation. As
conservative therapies for PCI, high-flow oxygen therapy and
oxygen inhalation therapy can be effective [12, 13]. Oxygen
administration may help replace nitrogen with oxygen in intes-
tinal pneumatosis; thus, pneumatosis disappears via concentra-
tion gradient. Oxygen may also help suppress the growth of
anerobic intestinal bacteria that cause intestinal pneumatosis.

Conclusion

We reported two cases of PCI with IFA. The detection of IFA
using imaging modalities may suggest intestinal perforation.
However, IFA caused by PCI can be observed without surgical
intervention or investigation. Clinicians should be aware that
PCI is one of the differential diagnoses when IFA without as-
cites or signs of peritoneal irritation is present and that PCI can
be observed using conservative treatment modalities.
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