
Introduction

PI is a rare condition defined by the presence of air within

bowel wall [1]. The exact prevalence of this condition is

unknown as symptoms are non-specific. Knechtle et al. de-

scribed possible pathogenesis of PI that usually requires

two conditions, increased intraluminal pressure, and mu-

cosal injury [2]. Increased pressure may be caused by me-

chanical or functional bowl obstruction, upper or lower GI

endoscopy or gas forming organisms in the bowl lumen.

Mucosal injury may be caused by infectious enteritis with

bacterial/viral mucosal injury, bowl ischemia of any cause,

mechanical iatrogenic damage (endoscopy, feeding tube

placements or surgical trauma), inflammatory bowel dis-

ease, chemotherapy, and connective tissue disease. Pul-

monary origin of intestinal wall gas has also been suggested

as a possible mechanism where pulmonary gas migrates to

the subserosal layer of the intestine via the retroperitoneum

[2, 3]. Molecular targeted therapies for treatment of various

malignancies are also being increasingly reported as a pos-

sible cause of bowl perforation and PI such as vascular en-

dothelial growth factor (VEGF) inhibitors [4]. Diagnosis

of PI relays on clinical suspicion according to presenting

signs and symptoms in patients with appropriate risk fac-

tors, and validated by imaging studies mainly CT that re-

veals air pockets within the intestinal wall [5]. PI may

appear as benign condition or it may be a surrogate marker

for intestinal ischemia and impending perforation [2, 5-7],

hence, management strategies include conservative med-

ical management and follow up, but also surgical manage-

ment when indicated.

Case Report

All procedures performed in studies involving human partici-

pants were in accordance with the ethical standards of the institu-

tional and/or national research committee and with the 1964

Helsinki Declaration and its later amendments or comparable eth-

ical standards. 

The authors report of a 57-year-old female patient that was diag-

nosed with Stage 4B epithelial ovarian cancer during October 2016.

Initial imaging studies revealed suspicious abdominal metastases to

multiple sites including pelvis, omentum, paracolic gutters, peri-

hepatic and perisplenic areas, pelvic lymph nodes, as well as inter-

nal mammary lymph nodes. Ascetic fluid was diagnostic for

adenocarcinoma. 

The patient was admitted for primary debulking surgery that

included total abdominal hysterectomy, bilateral salpingo-

opherectomy, total omentectomy, total colectomy with ileo-rectal

anastomosis, peritonectomy of both diaphragms, and pelvis areas,

pelvic and para-aortic lymphadenectomy, cholecystectomy, dis-

tal pancreatectomy as well as video assisted thoracoscopic (VATS’

procedure) internal mammary lymphadenectomy with no macro-

scopic residual tumor at the end of surgery. The postoperative

course was unremarkable except for abdominal pain after resum-

ing enteral diet. Abdominal CT done on postoperative day (POD)

9 revealed large amount of ascites, peripancreatic and perigastric

fluid collection with small bowl ileus. The patient was followed

conservatively. Follow up CT two weeks later showed increased

peripancreatic fluid collection and transgastric endoscopic inter-

nal drainage was decided upon after hepatobilliary surgical con-

sult. On POD 23 the patient had gastrocystostomy and internal

stent placement via gastroscopy (Figure 1). 

On POD 27 adjuvant chemotherapy with carboplatin and pa-

clitaxel was initiated and the patient was discharged. During the

second chemotherapy cycle bevacizumab was added. After com-

pletion of the third cycle of chemotherapy follow up CT was or-

dered. This CT showed nearly disappeared peripancreatic fluid

but a large amount of interstitial air collection within the small
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Summary

Pneumatosis intestinalis (PI) is a rare condition defined by the presence of air within bowel wall. Several possible etiologies for PI

were previously reported. These include any cause of increased intestinal lumen pressure and disruption of bowl mucosa from any me-

chanical or ischemic causes. The authors report of an ovarian cancer patient that was diagnosed with asymptomatic PI. The patient had

several risk factors including bowel surgery, recent gastroscopy and gastrocystostomy, chemotherapy, and finally anti-vascular en-

dothelial growth factor treatment with bevacizumab. The possible etiologies of PI as well as treatment option are discussed.
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bowel wall was noted (with no extraluminal gas) and the diagno-

sis of pneumatosis intestinalis (PI) was confirmed (Figure 2). On

physical examination of the abdomen was not tender, laboratory

revealed normal white blood cell count and normal C-reactive

protein levels, and due to the patients’ stable condition, she was

managed conservatively with a nothing per os (NPO), naso-gas-

tric tube and IV fluids with total parenteral nutrition (TPN). En-

teral feeding was later initiated and PI nearly disappearing on

repeated CT scan 11 days after initial PI diagnosis (Figure 3). The

gatrocystostomy stent was endoscopically removed and the pa-

tient was discharged in good condition. Following her discharge,

bevacizumab treatment was discontinued and the patient went on

to complete six cycles of carboplatin and paclitaxel with good re-

sponse. 

Discussion

The patient presented had several risk factors for PI in-

cluding: recent chemotherapy, iatrogenic mechanical dis-

ruption of gastric wall by recent bowl resection and

gastrocystostomy, recent chest VATS procedures, and fi-

nally, possible bevacizumab induced bowl injury. 

The present patient’s medical condition was stable with

no apparent peritonitis and normal laboratory tests, hence

conservative management was chosen. The patient had an

unremarkable recovery of her PI and was discharged. 

Few case reports have described PI in patients under bi-

ological targeted therapy with tyrosine kinase inhibitors

such as axitinib and sunitinib that inhibit VEGF [4, 8, 9]. A

case of PI in a patient with advanced pancreatic cancer

under chemotherapy and anti-VEGF treatment has also

been previously described [10]. Shinagare et al. described

14 patients treated with bevacizumab, anti VEGF targeted

therapy, with no other apparent confounding factors that

developed either bowl perforation or PI [4]. Although the

present patient had several known risk factors for PI, be-

vacizumab treatment may have also contributed to the

pathophysiological mechanism leading to PI and thus be-

vacizumab treatment was stopped. 

In conclusion, PI is a rare condition with non-specific

clinical manifestations, usually diagnosed by CT imaging.

Risk factors include conditions that increase intraluminal

pressure accompanied by mucosal damage that could be

mechanical, infectious, immune or ischemic. Drugs that in-

hibit VEGF may induce ischemic damage to bowl mucosa

Figure 3. — Follow up, contrast-enhanced CT scans of pelvic cav-

ity, obtained ten-days after pneumatosis intestinalis diagnosis

showing resolution of the condition with air in bowel wall disap-

peared.

Figure 1. — Contrast-enhanced CT scan (axial), after endoscopic

gastrocystostomy placement.

Figure 2. — Contrast-enhanced CT scans (A: axial, B: coronal)

with wide-window setting showing large amount of air in small

bowel wall (long blue arrow) in the pelvic cavity. Note fecal ma-

terial in the lumen of a small bowel loop (short blue arrow). Long

white arrow indicates a postoperative lymphocele.
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and potentially increase the risk for PI. Management should

be based on patients’ clinical condition.
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