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【 CASE REPORT 】

PaO2-guided Low-dose Oxygen Therapy for Pneumatosis
Cystoides Intestinalis to Prevent Acute Exacerbation of

Interstitial Pneumonia
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Abstract:
We herein report the first case of low-dose oxygen therapy for pneumatosis cystoides intestinalis (PCI) us-

ing PaO2 as a therapeutic index to prevent acute exacerbation of interstitial pneumonia. An 86-year-old man

was admitted to our hospital with abdominal distension. PCI was diagnosed by abdominal computed to-

mography. Low-dose oxygen therapy was started to avoid acute exacerbation of interstitial pneumonia. The

oxygen dose was adjusted so that the PaO2 value was approximately 100 mmHg. After seven days of treat-

ment, the colon gas had disappeared, and no acute exacerbation of interstitial pneumonia was observed. A

PaO2 value around 100 mmHg is effective for PCI without inducing acute exacerbation of interstitial pneu-

monia.
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Introduction

Forgacs reported in 1973 that high-dose oxygen therapy is

effective for treating pneumatosis cystoides intestinalis

(PCI) (1). In that report, the patients required an arterial

oxygen concentration of 200 to 300 mmHg. In other cases

of PCI with interstitial pneumonia since Forgacs’s was first

reported (2-6), high-dose oxygen was also administered (Ta-

ble 1). However, such high-dose oxygen therapy is ex-

tremely dangerous, risking the acute exacerbation of intersti-

tial pneumonia. It has been reported that postoperative acute

exacerbation of interstitial pneumonia occurred in patient

with interstitial pneumonia who underwent surgery due to a

high oxygen concentration during surgery (7). There are cur-

rently no clear indicators of the oxygen concentration most

effective for PCI that carries no risk of causing the acute ex-

acerbation of interstitial pneumonia.

We herein report the optimal dose of oxygen therapy for

PCI with interstitial pneumonia.

Case Report

An 86-year-old man was admitted to our hospital with

complaint of right upper abdominal distension. He had a

one-year medical history of idiopathic interstitial pneumonia

and had been taking prednisolone for the acute exacerbation

of interstitial pneumonia (Fig. 1). The patient had developed

steroid diabetes six months earlier and been treated with an

α-glucosidase inhibitor for elevated HbA1c four weeks be-

fore. A physical examination at admission revealed slight

tenderness in the right upper abdomen, but no major prob-

lems with other physical findings were observed. Laboratory

tests showed a normal inflammatory response with a white

blood cell count of 7,400/μL and C-reactive protein level of

0.41 mg/dL. The other laboratory data were almost normal,

except for slightly elevated KL-6 value of 629 U/mL and

SP-D of 130 ng/mL.

Abdominal radiograph indicated cysts from the ascending

to the right-sided transverse colon (Fig. 2A). Abdominal
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Figure　1.　Chest computed tomography at admission showed 
linear consolidation around the broncho vascular bundles and 
the traction bronchiectasis in the bilateral lower lobe.

Table　1.　Previous Reports of Pneumatosis Cystoides Intestinalis Complicated 
with Interstitial Pneumonia Treated with High-dose Oxygen Therapy.

Reference

Number
Age/Sex

Oxygen 

(L/min)

Inhalation 

Method

PaO2 

(mmHg)

Time 

(hours/day)

Duration 

(day)

2. 58/F 5 Nasal N.D. 5 15

3. 72/M 4 Nasal N.D. 8 9

4. 49/M 10 Face mask 219 4 14

5. 61/M 6 Face mask 210 6 10

6. 51/M 5 Face mask N.D. 5 14

Our case. 86/M 2-4 Nasal 114 24 7

PaO2: partial pressure of oxygen in arterial blood, F: female, M: male, N.D.: not described

computed tomography (CT) revealed no portal venous gas,

but there were many linear gas pockets in the colon wall

along the lumen gases from the ascending colon to the right

transverse colon. In addition, there was also a small amount

of free air in the peritoneal cavity (Fig. 2B, C). Because the

patient refused to undergo colonoscopy, PCI was diagnosed

based on these characteristic abdominal CT findings.

Fasting and fluid replacement were performed, and the α-

glucosidase inhibitor was discontinued for about one week.

However, the symptoms persisted and there were no changes

on abdominal radiographs (Fig. 3). Therefore, conservative

treatment was not expected to improve PCI, low-dose oxy-

gen therapy was started, although high-dose oxygen therapy

is generally performed for PCI. To avoid acute exacerbation

of interstitial pneumonia, an arterial blood gas analysis was

performed twice a day, and the oxygen dose was adjusted to

keep the PaO2 around 100 mmHg. In practice, 2 to 4 L of

oxygen was administered for 24 hours, and the PaO2 level

ranged from 114 to 120 mmHg (Table 2).

After seven days of low-dose oxygen treatment, the gas in

the intestinal tract had disappeared on abdominal radiogra-

phy (Fig. 4A) and the abdominal coronal CT (Fig. 4B, C)

and the physical examination findings had improved. Oxy-

gen administration was discontinued on the eighth day. On a

laboratory examination, during low-dose oxygen therapy, the

KL-6 and SP-D level increased slightly from 629 to 710 U/

mL and 130 to 156 ng/mL, respectively. However, there was

no change in the arterial oxygen saturation on room air or

subjective symptoms of respiration, and no exacerbation of

interstitial pneumonia was observed on chest CT (Fig. 5).

The patient has been treated for interstitial pneumonia on an

outpatient basis without recurrence of PCI.

Discussion

This is the first report of effective and safe low-dose oxy-

gen therapy for PCI using PaO2 as a therapeutic index to

prevent acute exacerbation of interstitial pneumonia.

Various treatments of PCI have been reported, such as an-

tibiotics (8), bowel rest, high-dose oxygen therapy (1), hy-

perbaric oxygen (9) and surgical resection. Regarding high-

dose oxygen therapy, Forgacs et al. demonstrated in 1973

for the first time that a high concentration of oxygen was ef-

fective for treating of PCI (1). Their PCI patients required

arterial oxygen concentrations of 200 to 300 mmHg, and

this therapy was achieved only with cumbersome tight

masks that had to be worn for 5 hours a day. In other re-

ports of PCI with interstitial pneumonia Forgacs’s manu-

script (2-6), the oxygen dose ranged from 4 to 10 L / min-

ute for 4 to 8 hours a day and the PaO2 values ranged from

210 to 219 mmHg (Table 1).

High-dose oxygen therapy is still used for managing PCI

patients with interstitial pneumonia. However, this oxygen

concentration can be extremely dangerous for some patients

with interstitial pneumonia. Fortunately, there were no cases

of acute exacerbation of interstitial pneumonia in any previ-

ous reports, but the number of cases of acute exacerbation

of interstitial pneumonia is expected to increase when high-

dose oxygen therapy is continued. Sakamoto et al. investi-

gated the risk factors for acute exacerbation of idiopathic in-

terstitial pneumonia during lobectomy in 68 patients with

idiopathic interstitial pneumonia. It is reported that the cause

of the acute exacerbation is the intraoperative administration

of a high concentration of oxygen (10). According to Mi-

yamoto et al., In a survey of 721 institutions performing

surgery on patients with interstitial pneumonia in Japan,

63.7 % of the institutions were careful to maintain the oxy-

gen concentration at a PaO2 of around 100 mmHg at the
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Figure　2.　(A) Abdominal radiograph showed the presence of cysts from the ascending to the right-
sided transverse colon. (B) Abdominal coronal computed tomography (CT) showed no portal venous 
gas, but multiple intraluminal gas pockets from the ascending to the right-sided transverse colon. (C) 
Abdominal axial CT showed the same findings.

A B

C

Figure　3.　About one week after fasting, fluid replacement 
and discontinuation of the α-glucosidase inhibitor, there was 
no improvement in PCI on abdominal radiography.

Table　2.　Results of Arterial Blood Gas Before, dur-
ing and after the Treatment.

ABGA
Before 

Treatment

During 

Treatment

After 

Treatment

pH 7.484 7.470 7.514

PaO2 (mmHg) 71.8 114.0 67.9

PaCO2 (mmHg) 34.3 34.5 33.7

SaO2 (%) 94.9 98.7 94.0

BE (mmol/L) 2.7 1.8 4.5

ABGA: arterial blood gas analysis, pH: potential hydrogen, PaO2: 

partial pressure of oxygen in arterial blood, PaCO2: partial pressure 

of carbon dioxide in arterial blood, SaO2: saturation of arterial oxy-

gen, BE: base excess

time of the operation in order to prevent postoperative acute

exacerbations of interstitial pneumonia (11). Based on these

reports, in our cases, relatively low oxygen concentrations of

2 to 4 L/min were administered over 24 hours, and care was

taken to maintain the PaO2 value at approximately 100

mmHg. To supplement the low oxygen dose, the oxygen in-

halation time was extended to 24 hours. In our patient, the

patient’s PCI lesion recovered more rapidly (in 7 days) than

previous PCI cases with interstitial pneumonia (from 9 to 15

days). Whether or not 24 hours of prolonged oxygen inhala-

tion was effective or whether low doses of oxygen originally

improved quickly was unclear. Furthermore, although there

have been reports that PCI caused by the administration of

an α-glucosidase inhibitor improves only by stopping an α-

glucosidase inhibitor, there are cases in which the symptoms

do not improve simply by stopping the drugs, as in our
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Figure　4.　(A) Abdominal radiography showed that the cysts had been reduced in size and improved. 
(B) Abdominal coronal computed tomography (CT) after the treatment showed the disappearance of 
the multiple intraluminal gas pockets that had been present at admission. (C) Abdominal axial CT 
showed the same findings.

A B

C

Figure　5.　No exacerbation of interstitial pneumonia was ob-
served on chest computed tomography after low-dose oxygen 
therapy.

case. We successfully treated PCI with low-dose oxygen

therapy. However, if PCI cannot be improved with low-dose

oxygen therapy or if interstitial pneumonia worsens before

low-dose oxygen therapy is effective, additional treatment

may be needed. At present, various reports have been pub-

lished concerning the mechanism underlying the pathogene-

sis of PCI, and there are following reports that PCI is im-

proved by the method of each mechanism. Mechanism-

based methods include the use of metronidazole or kanamy-

cin to control gas-producing bacteria (12), the use of intesti-

nal peristaltic drugs to relieve intestinal paralysis, and sur-

gery to relieve strictures that increase intestinal pres-

sure (13). When the underlying disease of PCI is interstitial

pneumonia, it is important not to increase the oxygen con-

centration too much in order to prevent the acute exacerba-

tion of interstitial pneumonia, and to switch to other treat-

ments while considering the occurrence mechanism. How-

ever, evidence supporting this approach is insufficient at pre-

sent. To confirm the benefits and safety of this low-dose

oxygen therapy using the PaO2 value as a therapeutic index,

it is necessary to apply this method for other PCI cases with

interstitial pneumonia.

Conclusion

This is the first report describing the efficacy and safety

of PaO2 as a therapeutic index of low-dose oxygen therapy

for PCI to prevent acute exacerbation of interstitial pneumo-

nia. Respiratory physicians often experience cases in which

steroid therapy for interstitial pneumonia leads to steroid

diabetes. It has been reported that complications of PCI can

occur when α-glucosidase inhibitors are used as antidiabetic

drugs. Respiratory physicians treating interstitial pneumonia
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should be aware of this. To prevent acute exacerbation of in-

terstitial pneumonia in PCI treatment, it is necessary to ap-

ply the appropriate low-dose oxygen therapy while using

PaO2 as a therapeutic index instead of conventional high-

dose oxygen therapy.
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