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1  |   INTRODUCTION

Fetal ultrasound findings of bowel dilation usually suggest 
mechanical obstruction such as bowel atresia, cystic fibro-
sis, or meconium peritonitis.1 Chronic intestinal pseudo-
obstruction (CIPO) is a rare condition characterized by 
symptoms of bowel obstruction in the absence of mechanical 
obstruction.2 Compared to CIPO in children and adults, few 
cases of prenatal CIPO have been reported. We present a case 
of fetal CIPO associated with Leigh syndrome, which has not 
been previously reported.

2  |   CASE HISTORY

A 37-year-old gravida 2, para 1 (1 spontaneous miscarriage) 
woman was referred to our hospital at 24 weeks of gestation, 
who presented with abnormal fetal ultrasound findings of di-
lated hyperechogenic bowel and a small volume of ascites 
(Figure 1). Judging from the location of the bowel, we sus-
pected that the dilated bowel was the transverse colon. There 
was no other organ anomaly. Thus, meconium peritonitis was 

initially suspected. Dilation of the bowel and ascites wors-
ened slightly until 31 weeks (Figure 2), but subsequently 
improved; there was no abnormal finding in the fetus’ abdo-
men at approximately 36 weeks of gestation. At 38 weeks of 
gestation, the neonate was delivered via normal vaginal de-
livery. A 2716-g female neonate was born with APGAR 8/8 
and umbilical artery pH 7.33. In the neonatal period, she had 
no abdominal symptoms but did have some episodes of vom-
iting, which was not considered abnormal. After the checkup 
at age 1 month, she stopped visiting our hospital.

At 6 months of age, the neonate was brought to our hos-
pital again because of several episodes of vomiting, devel-
opmental retardation, and seizure. Elevated serum level of 
lactate and magnetic resonance imaging findings suggested 
the diagnosis of Leigh syndrome. After mitochondrial DNA 
analysis, m8993T>G in the MT-ATP6 gene was detected 
(Figure 3). During follow-up, she had several episodes of 
vomiting, and plain abdominal radiography showed dilated 
bowel similar to that seen in paralytic ileus (Figure 4). From 
these finding and her episodes of vomiting, we made the di-
agnosis of CIPO, which is often recognized as a symptom of 
mitochondrial disease. The infant died of respiratory failure 
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due to brainstem dysfunction at age 14 months. Autopsy was 
not performed.

3  |   DISCUSSION

Fetal ultrasound findings of bowel dilation usually suggest 
mechanical obstruction. Nonmechanical bowel obstruction is 
rare, and only a few cases have been reported, such as those 
of congenital diarrhea and bowel ischemia.1

Chronic intestinal pseudo-obstruction represents bowel 
dysmotility in the absence of mechanical obstruction. In 
Japan, the reported prevalence of CIPO was 3.7 per 1 million 
children3 and 9.0 per 1 million adults.4 In the United States, 
100 CIPO cases are estimated to be diagnosed annually.5 A 
wide spectrum of disorders can cause CIPO in children and 
adults, for example, neurological disorders, myopathies, and 
metabolic diseases, but some cases of CIPO are undetect-
able.2 Despite the fact that more than half of pediatric patients 
diagnosed with CIPO develop their symptoms in the neonatal 
period,3 very few cases of fetal CIPO were reported.6

Compared to that in typical bowel atresia, the degree of 
dilation in our case seemed inconspicuous. It is suggested 
that fetal CIPO tends to show slight bowel dilation, pos-
sibly due to the absence of oral ingestion during the fetal 
period. According to Harris et al7, the mean and +2 SD 
colon diameters are 8 mm and 11 mm at 30 weeks and 
9 mm and 12 mm at 32 weeks of gestation, respectively. In 
our case, colon diameter at 31 weeks was 11.0 mm, which 
was approximately +2 SD above the mean. In addition, we 
did not refer the case back to the previous hospital because 
of hyperechogenic bowel wall and small volume of ascites 
and continued follow-up of the neonate. There is only a 
3-mm difference between the mean and +2 SD colon di-
ameters at 30 weeks of gestation. Thus, we need to esti-
mate fetal gastrointestinal findings carefully by not only 

F I G U R E   1   Coronal view of prenatal ultrasound at 24 wk 
gestation showing hyperechogenic, mildly dilated bowel (arrow)

F I G U R E   2   Transverse view of 
prenatal ultrasound at 31 wk gestation. Right 
imaging shows mild dilated hyperechogenic 
transverse colon, and left imaging shows 
small amount of ascites (arrow)

F I G U R E   3   Result of mitochondrial 
DNA analysis. m8993T>G in the MT-ATP6 
gene was detected
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measuring the diameter of the bowel, but also observing 
other abnormal findings, such as echogenicity of the bowel 
wall and ascites.

Clinical manifestations of mitochondrial disorders vary 
widely. Although some affect only a single organ, they can 
commonly affect multiple organs, including the gastrointes-
tinal tract.8,9 The reported abnormal fetal ultrasound findings 
associated with mitochondrial disorders include periven-
tricular pseudocysts10 and skin edema with diminished fetal 
movements.11 Based on these data and our case, if a nonspe-
cific abnormal fetal ultrasound finding is detected, it might 
be the only feature to suggest a mitochondrial disorder.

Leigh syndrome affects 1 in 40 000 newborns and usually 
manifests during infancy. Several genetic changes can cause 
Leigh syndrome; as seen in our case, MT-ATP6 gene mutations 
are the most common mitochondrial DNA mutations in Leigh 
syndrome.12 Similar to other mitochondrial disorders,8,9 Leigh 
syndrome can lead to CIPO, which is usually diagnosed as a 
first sign of the disease.12 Thus, it is conceivable that a fetus 
with Leigh syndrome would show CIPO, although there has 
been no case report of fetal CIPO related to Leigh syndrome. 
This may be because of the low incidence of Leigh syndrome; 
as shown in our case, it is difficult to suspect CIPO based on 
findings of slightly dilated and hyperechogenic bowel.

When mild bowel dilation and some additional findings, 
such as hyperechogenic bowel or ascites, are observed, even 
if the severity of dilation is mild, CIPO should be considered. 
In children and adults, fetal chronic intestinal obstruction may 

occur secondary to various diseases, including mitochondrial 
disorders, and it should be considered in the prenatal diagno-
sis of dilated bowel.
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