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Background. Nonocclusive mesenteric ischemia (NOMI) defines acute mesenteric ischemia without occlusion of the mesenteric
arteries. /e most common cause of NOMI is vasoconstriction or vasospasm of a mesenteric artery. NOMI generally affects
patients >50 years of age, and few cases have been reported in children. Case Presentation. A 15-year-old boy with severe
neurodevelopmental disability developed sudden-onset fever, abdominal distention, and dyspnea. Laboratory and radiological
findings indicated acute intestinal obstruction and prerenal failure. He developed transient cardiopulmonary arrest and
hypovolemic shock. Emergent laparotomy was performed, which revealed segmentally necrotic intestine from the jejunum to the
ascending colon with pulsation of peripheral intestinal arteries, leading to a diagnosis of NOMI. /e necrotic intestine was
resected, and stomas were created. He was discharged on postoperative day 334 with short bowel syndrome as a complication.
Conclusions. NOMI should be considered a differential diagnosis for intestinal symptoms with severe general conditions in both
adults and children with underlying disease. Immediate surgical exploration is essential with NOMI to save a patient’s life.

1. Introduction

Nonocclusive mesenteric ischemia (NOMI) defines acute
serious mesenteric ischemia without occlusion of the mes-
enteric arteries. /e prognosis of NOMI is poor, and the
mortality rate is from 50% to 80% [1]. /e most common
cause of NOMI is vasoconstriction or vasospasm of a
mesenteric artery. NOMI generally occurs in adults, espe-
cially in patients older than 50 years of age, and few cases
have been reported in children.

Children with severe neurodevelopmental disability fre-
quently experience gastrointestinal problems, most commonly,
chronic constipation. Factors contributing to chronic con-
stipation include prolonged immobility, skeletal abnormalities,

extensor spasm, generalized hypotonia, and abnormal in-
testinal motility associated with certain neurological lesions [2].
However, few reports discuss NOMI in children with severe
neurodevelopmental disability.

Early diagnosis and prompt treatment are essential for
survival in patients with NOMI although nonspecific clinical
signs and symptoms make the diagnosis extremely difficult
to confirm. Although conventional angiography is consid-
ered the gold standard imaging method in patients with
acute mesenteric ischemia [1, 3], many patients cannot
tolerate angiography because of their unstable systemic
conditions. Surgery is useful not only to resect persistently
ischemic or necrotic intestine but also to evaluate intestinal
viability to make a correct diagnosis [3, 4].
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2. Case Presentation

A 15-year-old boy with severe neurodevelopmental dis-
abilities developed sudden-onset fever, abdominal disten-
tion, and dyspnea and was referred to our hospital 3 hours
after symptom onset. He was born at 36weeks of gestational
age by normal spontaneous vaginal delivery with an Apgar
score of 8/10 and birth weight of 1836 g. He had multiple
malformations and had undergone several surgeries in-
cluding Ramstedt pyloromyotomy, ventricular septal defect
repair, orchidopexy, Nissen fundoplication, and scoliosis
correction. Conventional G-banding analysis of his pe-
ripheral blood showed a normal karyotype.

He was taking several medications including magnesium
oxide, daikenchuto (a Japanese herbal medicine), dimethi-
cone, mosapride, and lansoprazole for gastrointestinal
symptom control. Nitrazepam, risperidone, and carba-
mazepine were prescribed for insomnia and epilepsy. He had
severe intellectual impairment and limited activities of daily
living. He walked with a body support walker and had
difficulty with oral feeding and no verbal communication
ability.

On admission, he appeared unwell; his body temperature
was 38.7°C, pulse rate was 110/min, and respiratory rate was
24/min. Physical examination revealed no abdominal dis-
tension or tenderness. Laboratory examination showed a
normal white blood cell count with a slightly increased
C-reactive protein level and normal serum levels of bilirubin,
ammonia, glucose, and lactate. Serum levels of potassium,
sodium, and chloride were 5.2mEq/L, 134mEq/L, and
102mEq/L, respectively. Blood urea nitrogen and serum
creatinine were 10mg/dL and 1.41mg/dL, respectively.
Serum levels of aspartate aminotransferase, alanine ami-
notransferase, and lactate dehydrogenase were elevated at
83U/L, 41U/L, and 475U/L, respectively. /e platelet count
was normal at 34.3×104/μL./e plasma fibrinogen level and
antithrombin III level were 237mg/dL and 69.3%, re-
spectively. Prothrombin time expressed as internal nor-
malized ratio (PT-INR) was 1.24, and activated partial
thromboplastin time was 33.2 sec. Abdominal computed
tomography (CT) without contrast revealed dilated and
thinned intestinal loops from the duodenum to the sigmoid
colon, without free air or fluid (Figure 1).

/e patient was initially diagnosed as having paralytic
ileus secondary to severe constipation. He received naso-
gastric suction and intravenous fluids, and his dyspnea
subsequently resolved. We had discussed further examina-
tions including contrast CT when his condition suddenly
worsened to shock presenting with ventricular tachycardia
and absent distal pulses, cool extremities, and prolonged
capillary refill. After appropriate cardiopulmonary re-
suscitation, he was transferred to an intensive care unit. /e
ventricular tachycardia diminished without electrical de-
fibrillation. Isotonic crystalloids, albumin solution, dopa-
mine, and dobutamine were administrated under the
diagnosis of hypovolemic shock. Meropenem and in-
travenous immunoglobulin were also given for a provisional
diagnosis of sepsis from bacterial translocation. It is con-
sidered that the patient developed disseminated intravascular

coagulation (DIC) because of a decreased platelet count of
19.1× 104/μL, decreased fibrinogen level of 109mg/dL, de-
creased antithrombin III level of 41.8%, and prolonged PT-
INR and APTT of 1.64 and 51.0 sec, respectively. /e
D-dimer level was 88.0 μg/mL, and the thrombin-
antithrombin complex level was 42.1 μg/L, which were
also consistent of DIC. Recombinant human soluble
thrombomodulin and antithrombin III were used for DIC;
however, these treatments were ineffective. /e serum po-
tassium level was 4.4mEq/L, and other electrolyte levels
were within normal limits. /e serum amylase level was
351U/L. We did not perform blood gas analysis that time
because of some technical problems. Fifteen hours after
admission, emergent laparotomy was performed because
colonic obstruction secondary to fecal impaction was sus-
pected. Surgery revealed a segmentally necrotic intestine
from the jejunum to ascending colon with unattenuated
pulsation of peripheral intestinal arteries (Figure 2), sug-
gesting a diagnosis of NOMI. /e necrotic intestine was
resected, and stomas were created. Histopathology of
resected intestine showedmassive cellular infiltration, which
was mainly neutrophilic, and ischemic changes with
transmural necrosis (Figure 3). Arterial or venous thrombus
was not identified in the resected specimens, which also
supported the diagnosis of NOMI. On postoperative day 3,
subserosal hemorrhage of the sutured jejunum occurred,
which required surgical resection of the affected section.
Extubation was difficult because of aspiration pneumonia;
therefore, laryngotracheal separation was performed. He

Figure 1: Abdominal computed tomographic image. /e arrows
show the patient’s dilated and thinned intestines from the duo-
denum to the sigmoid colon.
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developed short bowel syndrome postoperatively and
needed long-term supportive care. He was discharged on
postoperative day 334.

3. Discussion

Although no specific marker indicating the onset of NOMI
has been defined, we considered ventricular tachycardia a
direct trigger in our patient. It is also possible that severe
gastrointestinal symptoms before admission induced
NOMI. NOMI is usually caused by splanchnic hypo-
perfusion resulting from a variety of conditions, including
myocardial failure, septic shock, high-dose vasopressor in-
fusions, hemodialysis, and advanced age [5, 6].

NOMI generally occurs in patients over 50 years of age.
NOMI is rare in children but have been described in several
reports. Marinez et al. report two children cases with NOMI
resulting from burns where propranolol was used to reduce
the hypermetabolic burn state, along with hypovolemic or
septic shock, which ended in death despite intensive care and
surgery [7]. An 11-year-old boy with Addison’s disease and
related shock [8] and an 18-year-old girl with acute lym-
phoblastic leukemia receiving chemotherapy [9] were also

reported. It is notable that most of the reported patients,
including our patient, had underlying diseases, which might
trigger colonic complications.

NOMI is a rare condition, but the possibility must be
considered because delayed diagnosis leads to high mortality
[6]. Angiography is the gold standard for correct diagnosis
[1]; however, NOMI often occurs in ill, unstable patients
where angiography may not be possible because of its
complexity and invasiveness. Abdominal CT with contrast
may reveal portal venous gas or pneumatosis intestinalis, but
these findings are nonspecific and found in a variety of
conditions [5]. /erefore, abdominal CT has limited use-
fulness in the diagnosis of NOMI. In fact, our patient was
initially diagnosed as having paralytic ileus secondary to
severe constipation based on abdominal CT. Considering
these issues, surgical exploration is currently the only tool
providing an accurate assessment of intestinal viability and
delineating frankly necrotic sections requiring segmental
resection. We should not hesitate to use a surgical procedure
when NOMI is suspected.

In conclusion, NOMI should be considered a differential
diagnosis for intestinal symptoms in both adults and chil-
dren with severe general conditions and underlying disease.

Figure 2: Intraoperative photograph. /e arrows indicate the segmentally necrotic ascending colon.

Figure 3: Histopathological findings of the colonic wall. (a) 20x magnification. (b) 100x magnification (inset). Transmural ischemic necrosis
with hemorrhages is indicated by the arrows (hematoxylin and eosin stain).
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Early surgery is the only practical way to diagnose NOMI
and save patients’ lives.

Abbreviations

NOMI: Nonocclusive mesenteric ischemia
CT: Computed tomography.

Consent

/e patient’s parents gave consent for all medical and
surgical treatments. Written informed consent was obtained
from the patient’s parents to publish this case report.

Conflicts of Interest

/e authors declare that they have no conflicts of interest.

Authors’ Contributions

MMdrafted themanuscript, performed the literature search,
and prepared the illustrations. TJ, KO, TY, and TM con-
ceived the study, participated in its design and coordination,
and helped draft the manuscript. FO and RT revised the
manuscript critically for important intellectual content. RK
helped draft the manuscript and acquire histological images
for illustration. MF, ME, and EI proofread the final man-
uscript. All authors read and approved the final manuscript.

Acknowledgments

/e authors are deeply grateful to Yuichi Shibui and
Takaharu Yamada for appropriate advice in treating the
patient and when performing surgery.

References

[1] M. Trompeter, T. Brazda, C. T. Remy, T. Vestring, and
P. Reimer, “Non-occlusive mesenteric ischemia: etiology, di-
agnosis, and interventional therapy,” European Radiology,
vol. 12, no. 5, pp. 1179–1187, 2001.

[2] P. B. Sullivan, “Gastrointestinal disorders in children with
neurodevelopmental disabilities,” Developmental Disabilities
Research Reviews, vol. 14, no. 2, pp. 128–136, 2008.

[3] T. Yukaya, H. Saeki, K. Taketani et al., “Clinical outcomes and
prognostic factors after surgery for non-occlusive mesenteric
ischemia: a multicenter study,” Journal of Gastrointestinal
Surgery, vol. 18, no. 9, pp. 1642–1647, 2014.

[4] T. J. Howard, L. A. Plaskon, E. A. Wiebke, M. G. Wilcox, and
J. A. Madura, “Nonocclusive mesenteric ischemia remains a
diagnostic dilemma,” American Journal of Surgery, vol. 171,
no. 4, pp. 405–408, 1996.

[5] S. Bourcier, A. Oudjit, G Goudard et al., “Diagnosis of non-
occlusive acute mesenteric ischemia in the intensive care unit,”
Annals of Intensive Care, vol. 6, no. 1, p. 112, 2016.

[6] J. L. Bobadilla, “Mesenteric ischemia,” Surgical Clinics of North
America, vol. 93, no. 4, pp. 925–940, 2013.

[7] R. Marinez, A. Rogers, A. Numanoglu, and H. Rode, “Fatal
non-occlusive mesenteric ischemia and the use of propranolol
in pediatric burns,” Burns, vol. 42, no. 4, pp. e70–e73, 2016.

[8] M. B. Roldan-Martin, A. Rodriguez-Ogando, A. C. Sanchez-
Galindo, A. Parente-Hernandez, V. Luengo-Herrero, and

C. Sanchez-Sanchez, “Rare presentation of shock and acute
mesenteric ischaemia secondary to acute adrenal insufficiency
in an 11-year-old male,” Journal of Paediatrics and Child
Health, vol. 49, no. 6, pp. 498–500, 2012.

[9] K. Hirabayashi, M. Takatsuki, M. Motobayashi et al., “Non-
occlusive mesenteric ischemia after chemotherapy in an ado-
lescent patient with a history of three allogeneic hematopoietic
stem cell transplantations for acute lymphoblastic leukemia,”
Pediatrics & Neonatology, vol. 58, no. 1, pp. 81–84, 2017.

4 Case Reports in Pediatrics



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

