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Abstract

Objective: We present a case of VACTERL association with hydrocephalus (VACTERL-H) in a fetus conceived by in vitro fertilization (IVF) and
embryo transfer (ET) and review the literature.
Case report: A 35-year-old woman presented with multiple fetal anomalies at 22 weeks of gestation. She and her husband were non-
consanguineous and there was no family history of congenital malformations. This was her second pregnancy conceived via IVF-ET. Two em-
bryos had been implanted and only one survived. She underwent chorionic villus sampling at 17 weeks of gestation because of oligohydramnios and
advanced maternal age. Cytogenetic analysis revealed a karyotype of 46,XY, and array comparative genomic hybridization analysis revealed no
genomic imbalance. Prenatal ultrasound at 21 weeks of gestation revealed a singleton with fetal biometry equivalent to 18 weeks, ventriculomegaly,
a small cerebellum, and a ventricular septal defect. Level II ultrasound showed a single umbilical artery, scoliosis, a right club hand, radial aplasia,
and renal agenesis. The parents elected to terminate the pregnancy at 22 weeks of gestation, and a fetus was delivered with bilateral arthrogryposis,
right radial aplasia, a club hand and thumb aplasia, hypoplasia of the left thumb, scoliosis, and an imperforate anus. The clinical findings were
consistent with the diagnosis of VACTERL-H. Molecular analysis of PTEN, FANCB, and HOXD13 genes revealed no mutation.
Conclusion: Prenatal diagnosis of radial ray defects in fetuses conceived by assisted reproductive technology should include a differential
diagnosis of VACTERL association with anorectal malformation. VACTERL-H may occur in pregnancy after IVF-ET.
Copyright � 2013, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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Introduction

VACTERL association (OMIM 192350) occurs in 1/
10,000e1/40,000 infants and is an acronym to describe the
non-random association of at least three of the following core
abnormalities: vertebral defects (V), anal atresia (A), cardiac
defects (C), tracheo-esophageal fistula (TE), renal anomalies
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(R), and limb defects (L) [1]. Approximately 90% of VAC-
TERL association cases occur sporadically, whereas 10% of
cases involve familial inheritance [2]. Genetic factors associ-
ated with VACTERL association include mitochondrial
dysfunction, respiratory chain deficiency, chromosomal de-
letions or duplications, and mutations in HOXD13, ZIC3,
PTEN, FANCB, and FOXF1 genes [3e24]. Here we describe
our experience of prenatal diagnosis of VACTERL association
with hydrocephalus (VACTERL-H) in a fetus conceived by
in vitro fertilization (IVF) and embryo transfer (ET) and re-
view the literature.

Case report

A 35-year-old women (gravida 2, para 0) presented with
multiple fetal anomalies at 22 weeks of gestation. The wom-
an’s husband was 35 years old. She and her husband were non-
consanguineous and there was no family history of congenital
malformations. The woman did not have diabetes mellitus
during this pregnancy. She had experienced one spontaneous
abortion and had suffered from infertility. This was her second
pregnancy conceived via IVF-ET. Two embryos had been
implanted and only one survived. She underwent chorionic
villus sampling at 17 weeks of gestation because of oligohy-
dramnios and advanced maternal age. Cytogenetic analysis

revealed a karyotype of 46,XY, and an array comparative
genomic hybridization analysis revealed no genomic imbal-
ance. Prenatal ultrasound at 21 weeks of gestation revealed a
singleton with fetal biometry equivalent to 18 weeks, ven-
triculomegaly, a small cerebellum, and a ventricular septal
defect (VSD). Level II ultrasound showed a single umbilical
artery, scoliosis, a right club hand, right radial aplasia, and
right renal agenesis. The parents elected to terminate the
pregnancy at 22 weeks of gestation, and a 342-g malformed
fetus was delivered with bilateral arthrogryposis, right radial
aplasia, a right club hand, aplasia of the right thumb, hypo-
plasia of the left thumb, scoliosis, and an imperforate anus
(Fig. 1). The clinical findings were consistent with the diag-
nosis of VACTERL-H. Molecular analysis of PTEN, FANCB,
and HOXD13 genes revealed no mutation.

Discussion

With the advent of fetal ultrasonography, prenatal diagnosis
of VACTERL association is possible in the second trimester
[25e28]. The present case exhibited multiple abnormalities
such as scoliosis, an imperforate anus, VSD, unilateral renal
agenesis and radial ray defects, and hydrocephalus. In patients
with VACTERL association, the frequency of the core ab-
normalities is 60e80% for vertebral anomalies, 55e90% for

Fig. 1. (A) X-Ray of the fetus at birth. (B) Radial ray defects of the right upper limb and absence of the right thumb. (C) Left thumb hypoplasia. (D) Imperforate

anus.
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