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a b s t r a c t 

Small bowel atresia constitutes congenital obstruction of the lumen of the duodenum, je- 

junum or ileum, and is one of the most common causes of neonatal bowel obstruction with 

a reported incidence of between 1.3 and 2.8 per 10,1000 live births. Complete absence of the 

small bowel, or near total jejuno-ileal atresia (in the absence of malrotation or gastroschi- 

sis), are extremely rare. Mid-trimester prenatal sonographic finding of dilated fetal bowel led 

to the finding of interstitial 8q21.13q21.2 duplication. Following delivery at 32 weeks’ gesta- 

tion, at laparotomy almost complete small bowel atresia was noted. Anastomosis between 

the existing small bowel and colon was performed. At 7 months of age, the infant continued 

to receive total parenteral nutrition supplemented by gastrostomy and oral-spoon formula 

feeding, and weighed 7 kg (50th centile). This is the first report of the association intersti- 

tial 8q21.13q21.2 duplication, which includes OMIM genes ( RALYL, LRRCC1 , and E2F5 ) and 

extensive small bowel atresia. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

The most common etiology of neonatal intestinal obstruction
is atresia [1] . Of 53 cases of neonatal intestinal obstruction re-
ported by Singh and Pathak, more than half (27 cases) were
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intestinal atresia [1] . Of these, 9 cases (17%) were duodenal
atresia, 7 cases (13%) jejunal atresia and 8 cases (13%) resulted
from colonic atresia. Seven cases resulted from malrotation
and 17 cases (32%) resulted from Hirshprung’s disease. Of the
27 cases of intestinal atresia, 8 (29.6%) manifested associated
anomalies including 2 cases with anorectal malformation, 2
case with volvulus, one each with malrotation and meco-
nium ileus, respectively [1] . Other rare etiologies of neonatal
bowel (duodenal) obstruction include annular pancreas [2 ,3] .
Small bowel atresia constitutes a congenital obstruction of the
niversity of Washington. This is an open access article under the 
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Fig. 1 – Axial sonographic image at 22 weeks’ gestation, depicting dilated fetal bowel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

correlation. 
lumen of the duodenum, jejunum or ileum and is one of the
most common causes of neonatal bowl obstruction occur-
ring with an incidence of between 1.3 and 2.8 per 10,1000 live
births [4] . We report an unusual case in which mid-trimester
sonographic diagnosis of dilated loops of fetal bowel led to
diagnosis of interstitial 8q21.13q21.2 duplication and later
confirmed extensive isolated neonatal small bowel atresia,
consisting of almost complete absence of the jejunum and
ileum. 

Case report 

A 22 year-old patient was followed during her first preg-
nancy. Her previous medical history was unremarkable. Ge-
netic counseling at 22 weeks’ gestation following sonographic
finding of dilated fetal bowel ( Fig. 1 ), revealed a 3-generation
family history unremarkable for birth defects, stillbirths, intel-
lectual disabilities, recurrent pregnancy loss, early cancer di-
agnoses, and other known genetic conditions. Consanguinity
was denied. She underwent amniocentesis with FISH, kary-
otype, microarray, AFAFP, and CFTR sequencing, in addition to
pan-ethnic expanded carrier screening for autosomal reces-
sive and x-linked disease risk. Both partner carrier-screening
results were negative for all 274 conditions screened. FISH
and karyotype identified 46,XX. Whole genome SNP-based
microarray results reported a 2.6MB interstitial duplication
8q21.13q21.2(83,533,348-86,091,081)x3. This duplicated inter-
val includes 3 OMIM genes, RALYL, LRRCC1 , and E2F5 . No
clinically established disorders have currently been reported
with duplications of this region. No other DNA copy number
changes or copy neutral ROH were detected within the present
reporting criteria. 

Since genetic duplication syndrome of this region has not
been previously described, the copy number variant was re-
ported as a variant of uncertain significance. The patient and
her partner both elected to undergo parental qPCR studies
to determine whether the duplicated region is inherited or
de novo. Maternal follow-up variant-targeted qPCR analysis
revealed direct inheritance of the duplication found in the
prenatal analysis. Direct inheritance of a copy number vari-
ant from a phenotypically normal parent is generally consid-
ered not to be clinically significant. However, caution should
be applied to this conclusion since incomplete penetrance
or variable expressivity of symptoms can be associated with
novel regions of imbalance for which the phenotypic spec-
trum has not been established. We also reviewed the 50%
inherited risk for each of the patient’s offspring and sub-
sequent pregnancies. If the patient inherited the duplica-
tion from a parent, 50% of her siblings would be expected
to be obligate carriers. Family testing may be considered for
family members of reproductive age, for genotype-phenotype
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At 33 weeks’ gestation, following premature rupture of the
membranes and labor, Cesarean delivery was performed due
to breech presentation. Birth weight was 1,950 grams and Ap-
gar scores were 9 and 9 at 1 and 5 minutes, respectively. Fol-
lowing birth, the infant underwent abdominal X-ray, which
demonstrated a triple bubble sign with concern for proximal
jejunal atresia. Thus neonatal imaging confirmed bowel ob-
struction. At laparotomy, almost complete small bowel atre-
sia was noted. Only 7- 8 cm of proximal jejunum and a small
nubbin of terminal ileum were present. In essence, almost the
entire small bowel was absent. The total length of the small
bowel including the jejunum and ileum measured only about
10-11 cm in total. Anastomosis between the existing small
bowel and colon was performed. At 7 months of age, the infant
continues to receive total parenteral nutrition supplemented
by gastrostomy and increasing oral-spoon formula feeding,
and weighs 7 kg (50th centile). 

Discussion 

The duplicated interval in our case included 3 OMIM genes,
RALYL, LRRCC1 , and E2F5 . As mentioned above, no clinically
established disorders have hitherto been reported with dupli-
cations of this region. 

RALYL is a protein-coding gene although its functionality is
currently not well understood. It has been considered that it
may be a member of hnRNPC (heterogeneous nuclear ribonu-
cleoproteins) subfamily. Expression pattern was detected by
multiple-tissue cDNA panel although the transcript was ex-
pressed highest in fetal brain tissue [5] . 

Leucine-Rich Repeat and Coiled-Coil Domain-Containing
Centrosomal Protein 1 ( LRRCC1) is a centrosome-associated
protein required for maintenance of parent and progeny cen-
triole contact and organization of mitotic spindles [6] . Over-
expression causes chromatin condensation and nuclear frag-
mentation, characteristic of apoptosis [6] . It is found to be ex-
pressed in all adult and fetal tissues examined, with highest
content in adult brain, followed by testis and ovary [6] . 

E2F Transcription Factor 5 ( E2F5 ) encodes a predicted 345
amino acid protein that is 69% identical to E2F4 and is a tran-
scription factor involved in TGF-beta superfamily of ligands
[7] . Previously known as the ultimate recipients of CKD regu-
latory signals, E2F4/E2F5 and p107, act as transducers of TGF-
beta receptor signals upstream of CDK. SMAD proteins there-
fore mediate transcriptional activation or repression depend-
ing on associated partners [8] . 

The accuracy of prenatal ultrasound in detecting non-
duodenal jejunal and ileal atresia is extremely variable.
Vrigone et al. in 2014, conducted a systematic review and
meta-analysis and reported highly variable detection rates
with values ranging between 10% and 100% with an overall
prediction of 50.6% (95% confidence interval [CI], 38.0%-63.2%)
[4] . When analyzed separately, detection rates of jejunal and
ileal atresia were 66.3% (95% CI, 33.9%-91.8%) and 25.9% (95%
CI, 4.0%-58.0%), respectively. Interestingly, in this report of 16
studies involving 649 fetuses, prenatal sonographic findings of
fetuses with small bowel atresia, both dilated loops of bowel
and polyhydramnios provided a low overall detection rate of
non-duodenal small bowel atresia [4] . 

Total absence of the small bowel or near total jejuno-
ileal atresia (in the absence of associated malrotation or gas-
troschisis), as in our above-described case are extremely rare
[9 ,10] . Systematic English literature search (PubMed, MEDLINE)
between 1966 and 2022 utilizing the search terms “prenatal ul-
trasound,” “small bowel atresia,” and “interstitial 8q21.13q21.2
duplication” confirm that morphologic findings associated
with interstitial duplication 8q21.13q21.2 have not been re-
ported previously. This rare case of extensive small bowel atre-
sia emphasizes the inability of prenatal ultrasound to predict
the degree of neonatal gastrointestinal atresia and the impor-
tance of obtaining microarray analysis following the prenatal
sonographic depiction of structural fetal anomalies. 

Patient consent 

Please note that we have obtained the patient’s informed
consent for publishing our Case Report entitled: Small
Bowel Atresia Associated with Interstitial Duplication
46,XX,dup(8)(q21.13q21.2). 
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