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Abstract

Background: Non-occlusive mesenteric ischemia (NOMI) is a rare and severe pathological condition that can cause
intestinal necrosis without mechanical obstruction of the mesenteric artery. NOMI often develops during the treatment
of severe disease in elderly patients and mostly occurs in the intestine supplied by the superior mesenteric artery
(SMA). We experienced a 12-year-old patient with NOMI that was segmentally localized in the ascending colon and
rectum during encephalitis treatment.

Case presentation: A 12-year-old boy was hospitalized with limbic encephalitis. On day 41 after admission, he abruptly
developed hypotension following diarrhea and fever, and presented abdominal distension. A computed tomography
scan revealed pneumatosis intestinalis localized in the ascending colon and rectum coexisting with portal venous gas.
The presence of peritoneal signs required an emergency laparotomy. Intraoperatively, skip ischemic lesions were found in
the ascending colon and the rectum without bowel perforation. SMA and superior rectal arterial pulsation were present,
and the patient was diagnosed with NOMI. The remaining colon, from the transverse to the sigmoid colon, appeared
intact. We performed a distal ileostomy without bowel resection. Postoperative colonoscopies were carried out and
revealed rectal and ascending colon stenosis with ulceration but demonstrated the patency of the two lesions. We
confirmed the improvement of the transient bowel strictures; therefore, the ileal stoma was closed 14months after the
previous laparotomy.

Conclusion: NOMI can be present in childhood during encephalitis treatment and can be segmentally localized in the
ascending colon and the rectum. Although NOMI is most often seen in elderly patients, we should also consider the
possibility of NOMI when pediatric patients with severe illness manifest abdominal symptoms.
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Background
Non-occlusive mesenteric ischemia (NOMI) can lead to
intestinal necrosis without mechanical obstruction of the
mesenteric artery [1]. NOMI is a life-threatening dis-
order with a high mortality rate of approximately 50%
[2, 3]. It is predominant in elderly patients with severe
disease and of poor general condition. NOMI frequently
presents in the small intestine and the right-side colon,

where the mesenteric blood flow is supplied by the su-
perior mesenteric artery (SMA) [4].
To date, there have been few reports of NOMI in

pediatric patients [5], and there are only a few case reports
of NOMI localized in the colon [6, 7]. We report here a
pediatric case of NOMI that manifested skip lesions in the
ascending colon and rectum and was treated by salvage
surgery during the treatment of limbic encephalitis.

Case presentation
A 12-year-old boy was hospitalized with complaints of a
headache and high fever accompanied by psychosis,
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delirium, and indistinct consciousness. He was diag-
nosed with limbic encephalitis, which is an autoimmune
disorder characterized by inflammation of the limbic
area in the brain. His symptoms became exacerbated,
and he required intensive therapies including high-dose
steroid and catecholamine administration.
Despite the continuous therapeutic support mentioned

above, he abruptly developed hypotension following
diarrhea, fever, and abdominal distension on day 41 after
admission. Metabolic acidosis (pH 7.34, base excess −
7.0 mmol/L) was confirmed by blood gas analysis, and
highly elevated CPK 11800 U/L, AST 461 U/L, ALT 201
U/L, and LDH 1034 U/L values were revealed by a blood
chemistry profile. An emergency CT scan revealed pneu-
matosis intestinalis localized in the ascending colon and
rectum coexisting with portal venous gas (Fig. 1). While
the root of the SMA and the inferior mesenteric arterial
(IMA) flow was maintained, the peripheral blood flow
was attenuated adjacent to the non-contrast-enhanced
ascending colon and rectum.
Although intraabdominal free air was not detected in

the CT scan, the massive ascites and progressing peri-
toneal signs with muscular guarding required an emer-
gency laparotomy for suspected mesenteric ischemia and
bowel perforation. Intraoperatively, skip ischemic lesions
were observed in the ascending colon close to the hep-
atic flexure and the rectum without bowel perforation.
Although SMA and superior rectal arterial pulsations
were present, the marginal perfusion near the two le-
sions could not be confirmed. The patient was diagnosed
with NOMI based on these operative findings and the
rapid progression of the symptoms, which are unlike
other vascular disorders or necrotizing enterocolitis. The
remaining colon, from the transverse to the sigmoid

colon, appeared intact. The color of the unaffected intes-
tinal wall was restored, which suggested intestinal viabil-
ity (Fig. 2). We performed a distal ileostomy without
bowel resection because a second-look laparotomy after
24 to 48 h was considered.
After returning to the ICU, the patient required resus-

citation for cardiac arrest, septicemia, and DIC. The
scheduled second-look laparotomy was canceled, and in-
tensive care including hemodiafiltration was continued.
However, the gastrointestinal symptoms did not progress
during the intensive treatment.
On the 16th and 60th postoperative days, colonos-

copies were carried out, and they revealed rectal and as-
cending colon stenosis with ulceration (Fig. 3). The
patency was 5 mm in diameter at both strictures. How-
ever, normal findings in the transverse colon to the sig-
moid colon were observed by colonoscopy.
A lower gastrointestinal series by gastrografin contrast

radiography also demonstrated the patency of the two le-
sions after laparotomy (Fig. 4a). Based on successful evacu-
ation of the contrast media and intact mucosal findings
around the mild stricture, we scheduled ileal stoma closure.
For 1 month prior to the closure, approximately 100ml of
bowel contents that had collected in the ostomy pouch
were injected into the anal side of the ileostomy to induce
efficient bowel movement. We confirmed the continuous
expulsion of feces from the anus and the improvement of
transient bowel strictures; therefore, the ileal stoma was
closed 14months after the previous laparotomy.
Currently, the patient’s confusional state has pro-

longed, and he has received enriched liquid nutrition via
gastrostomy. The two stenotic lesions are completely re-
solved, and defecation has been maintained after stoma
closure (Fig. 4b).

Fig. 1 Contrast-enhanced abdominal computed tomography (CT). Emergency CT scans revealed pneumatosis intestinalis (arrows) localized in the
ascending colon (a) and the rectum (b) coexisting with portal venous gas
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Fig. 2 Operative findings. There were skip ischemic lesions (arrow) in the ascending colon (a) and the rectum (b) without bowel perforation. The
remaining colon, from the transverse to the sigmoid colon, appeared intact (c). Bowel color and peristalsis were restored in the small bowel (d)

Fig. 3 Postoperative colonoscopic findings. On the 60th postoperative day, colonoscopy revealed bowel stenosis with ulceration in the ascending
colon (a) and the rectum (b, c). The patency was 5mm in diameter at both strictures. Colonoscopy showed normal luminal findings through the
transverse colon (d) to the sigmoid colon
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Discussion
While most NOMI patients are elderly, this phenomenon
occurred in a pediatric patient in this present case. In
addition, NOMI occurred concurrently in the ascending
colon and rectum, to which mesenteric blood flow was
supplied via the SMA and IMA, respectively. Finally, we
treated delayed intestinal stenosis without resection of the
strictures.
We confirm that there are eight reports of NOMI in

pediatric cases published in English, referring to the cit-
ation of PubMed and a previous report by Jeican, et al.
[5]. The representative underlying diseases included fa-
milial dysautonomia [8], Addison’s disease [9], situs
inversus abdominus [10], burns [11], and chemotherapy
administration [12]. However, there is little precise infor-
mation available in the literature.
The pathophysiology of NOMI is based on vasospasm,

which may be related to the “diving reflex,” associated
with a homeostatic mechanism that sustains peripheral
splanchnic circulation and maintains circulation for vital
organs, such as the brain [13]. The possibility of devel-
oping intestinal ischemia depends on the extent of sys-
temic perfusion, the affected collateral circulation of
mesenteric vessels, and the duration of the ischemic in-
sult [14, 15]. Sensory innervation and a complementary
mechanism, such as the nitric oxide-dependent modula-
tion of vascular function in mesenteric arteries, decrease
with advanced age [16]. Our patient might have had a
physical condition similar to that of elderly adults. Fur-
thermore, we speculated that the underlying disease of
limbic encephalitis could be a predisposing factor for

NOMI because it affects the structure of the limbic sys-
tem, which regulates the autonomic nervous system and
cardiovascular function. Although children are presumed
to have better intestinal blood flow regulation in the
mesenteric arteries, we postulate that NOMI may de-
velop in children if the patients have severe underlying
disease.
In this case, NOMI presented as skip lesions in the as-

cending colon and rectum, interposed by the intact
transverse and sigmoid colon. The right colic arterial
branch of the SMA supplies blood flow to the ascending
colon and the rectal branch of the IMA supplies flow to
the rectum. There are only a few case reports of NOMI
localized in the colon [6, 7]; however, there is a report
that indicates that NOMI occurs in the colon in many
patients [17]. Thus, it is not fully understood whether
NOMI in the colon is common or not. Notably, a previ-
ous report stated that the right-side colon appears to be
particularly sensitive to NOMI because this site fre-
quently lacks a well-developed and consistent marginal
collateral vascular network [4]. There have been no pre-
vious reports on NOMI of the rectum. We speculate
that the root of the rectal artery originating from the in-
ferior mesenteric artery was maintained while the per-
ipheral branch adjacent to the rectum was selectively
affected, even if the rectum had a well-developed collat-
eral vessel network in our case.
We avoided a second-look laparotomy due to the pa-

tient’s extremely poor general condition and did not per-
form a resection of the strictures in the ascending colon
and the rectum after the first laparotomy. Severe

Fig. 4 Postoperative lower gastrointestinal (GI) series. Lower GI series by gastrografin at 7 months after laparotomy demonstrated rectal stenotic
lesions (a). However, successful evacuation of the contrast media was confirmed despite the present stenosis. The stenotic lesion was resolved
and defecation has been maintained after stoma closure (b)
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ischemia mainly causes transmural necrosis followed by
fibrosis, even if the intestinal blood flow is restored [18–
20]. The main therapeutic treatment of NOMI is resec-
tion of the necrotic intestine. If delayed strictures occur,
they should be also resected with a multistep surgery.
However, we propose that the strictures may be relieved
by the intestinal contents passing through the stenotic
lesion nearly as efficiently as a bougie if the gastrografin
enema demonstrates patency of the lumen. This conser-
vative treatment should be tailored to the patient’s con-
dition, as seen in our case, and continuous observation
is necessary to assess the recurrence of delayed stenosis.

Conclusion
In conclusion, NOMI can present in childhood during en-
cephalitis treatment and can be segmentally localized in
the ascending colon and the rectum. Although NOMI is
most often seen in elderly patients, we should also con-
sider the possibility of NOMI when pediatric patients with
severe illness manifest abdominal symptoms. Additional
reports will be needed to reveal whether NOMI may
present in children more frequently than previously con-
sidered and to elucidate whether mesenteric blood flow in
the SMA and IMA can be reduced simultaneously.
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