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Abstract 

VACTERL association (OMIM 192350) is a
non-random combination of multiple congeni-
tal malformations including vertebral, anal,
cardiac, tracheoesophageal, renal and limb
anomalies. The wide spectrum of defects sug-
gests the occurrence of defective development
during early embryogenesis. The authors
report a case of a complex polymalformative
association detected by ultrasound in the first
trimester of pregnancy. The ensuing fetal
study revealed the presence of vertebral,
anorectal, renal and limb anomalies and there-
fore was considered a case of VACTERL associ-
ation. This complex association generally
entails a poor prognosis. Its early detection
allows discussion of management options,
including medical termination of pregnancy.

Introduction 

Definition and prevalence
VACTERL (Vertebral defects, Anal atresia,

Cardiovascular malformation, Tracheo-
Esophageal fistula with esophageal atresia,
Radial/Renal dysplasia and Limb anomalies) is
a non-random and typically sporadic associa-
tion of malformations in structures derived
from the embryonic mesoderm. 
Studies have estimated a prevalence of

1:10,000 to 1:40,000 newborns.1

In 1972 Quan and Smith first proposed this
association,2 initially with the acronym of
VATER (V, vertebral defects; A, anal atresia; TE,
tracheoesophageal fistula with esophageal
atresia; R, radial dysplasia). 
VACTERL is an acronym for an expanded

definition of the association that includes car-
diac (C) and Renal (R) malformations, and
additional limb anomalies (L) other than radi-
al dysplasia.3

Vertebral anomalies, which usually consist
of absent or dysplastic vertebrae, have been
reported in 60-80% of patients. Vertebral
defects are not easily detected by prenatal
ultrasonography. 

Anal atresia is found in up to 90% of patients.
This defect is rarely diagnosable in utero.
Occasionally, distended bowel can be visualized,
more likely beyond 27 weeks. However, anal
atresia detection by ultrasound has already
been reported at 12 weeks of gestation.4

Cardiac malformations occur in 40-80% of
cases.1 The most frequent cardiac malforma-
tions include ventricular septal defects, atrial
defects and tetralogy of Fallot.5

Approximately 50 to 80% of patients present
with tracheoesophageal fistula, which can be
suspected in utero in the presence of polyhy-
dramnios or absent gastric bubble. 
Renal anomalies, which occur in up to 80%

of cases, can include unilateral or bilateral
renal agenesis, horseshoe kidney and cystic
and/or dysplastic kidneys.6

Limb defects are present in up to 50% of
cases. Although limb malformations were clas-
sically defined as radial anomalies, VACTERL
association currently encompasses other limb
anomalies, as polydactyly, syndactyly and lower
limb defects.5

Genitourinary anomalies, although not con-
sidered one of the component features, are a
subset of malformations frequently observed
in VACTERL association.7 Genitourinary anom-
alies are more commonly observed in patients
also affected by malformations of lower intes-
tinal and renal systems, but may be present in
patients without the referred anomalies.
Genitourinary defects described in patients
with VACTERL association include ambiguous
genitalia, genitourinary fistula, cryptorchidism
and hypospadias.7

Defects in practically every organ system
have been described in patients with VACTERL
and are considered additional criteria for this
association: facial asymmetry, external ear mal-
formation, lung lobation defects, among others.

Etiology
The majority of cases are sporadic and envi-

ronmental influences have been described.
Maternal diabetes, in utero exposures to estro-
gen/progesterone, statins, doxorubicin and
lead have been implicated as environmental
risk factors for this association.1,8

Mutations in sonic hedgehog pathway genes
have been implicated in VACTERL association.
A mutation in the homebox D13 gene
(HOXD13), a downstream target of sonic hedge-
hog, has been identified in one patient.1,9

Diagnosis
Diagnosis of VACTERL association is based

on clinical findings. Most investigators consid-
er the presence of at least three of the cardinal
features as a condition for diagnosis. However,
only 1% of cases present the full spectrum of
anomalies.10 Clinical presentation is diverse,
ranging from mild cases undiagnosed until

adulthood to severe cases that are obvious the
prenatal or neonatal period.
Prenatal diagnosis is challenging consider-

ing many key features of this association are
not easily detectable before birth.1 First
trimester diagnosis is difficult and scarcely
described in literature.11

Outcome
Neonates with VACTERL require significant

surgical treatment and the quality of the care
given to the newborn is crucial. Despite treat-
ment, prognosis is generally poor but largely
depends on the extension of malformations. 
We report a rare case of VACTERL associa-

tion in which the characteristic defects were
detected in the first trimester of pregnancy.

Case Report

A 20-year-old primigravid, Caucasian
woman was referred to our Fetal Medicine Unit
at 11 weeks’ gestation for first trimester aneu-
ploidy screening. Maternal blood sampling for
β-HCG and PAPP-A measurement was per-
formed on the first appointment at 11 weeks.
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There was no relevant personal or family
medical history or exposure to any known ter-
atogen. She was under no medication, except
folate supplementation. The couple was non-
consanguineous.
Abdominal ultrasound performed at 13

weeks of amenorrhoea revealed an intrauter-
ine gestational sac containing a live fetus with
a crown-rump length of 53 mm. A detailed
sonographic examination detected caudal dys-
plasia with hypoplastic lower limbs (Figure 1)
as well as an intra-abdominal cystic formation
(Figure 2A), which was thought to correspond
to the gastric bubble. The differential diagno-
sis of caudal regression and VACTERL associa-
tion was considered.
The risk for aneuploidies, based on ultra-

sound and biochemical markers, was low
(Trisomy 21 – 1:21163, Trisomy 13/18 –
1:37147).
Regardless the uncertainty of the definitive

diagnosis, the poor prognosis was discussed
and the couple opted for medical termination
of pregnancy, which was performed using a
combined regimen of oral Mifepristone and
vaginal Misoprostol. The procedure had no
reported complications. A vaginal ultrasound
was performed after fetal expulsion and con-
firmed uterine vacuity.
The fetal patho-histological study confirmed

the sonographic findings and revealed addi-
tional multiple malformations: low-set ears,
hypoplastic unilobated lungs, absent spleen,
hypertrophic pyloric stenosis with marked
stomach distension (Figure 2B), horseshoe
dysplastic and cystic kidney with a single
ureter, rudimentary bladder, bilateral intra-
abdominal testes, urethral and anal atresia,
distended bowel, recto-perineal fistula and
ambiguous genitalia. Craniosynostosis, hydro-
cephalus and coloboma were not observed in
fetal autopsy. 
Asymmetric lower limbs were also noticed,

with absent foot and rudimentary leg on the
left and syndactyly (lobster claw malforma-
tion) of the right foot (Figures 3 and 4).
Placental study revealed nonspecific

changes with increased fibrin deposits and
lateral insertion of the umbilical cord, which
had three vessels. Placental weight and
maturity were considered appropriate for the
gestational age (Figure 3). No other alter-
ations were found in the umbilical cord or
placenta.
Fetal karyotype was normal (46 XY). 
Fetal x-ray revealed absent sacral and lower

lumbar vertebrae, absent lower limb bones on
the left and hypoplastic right femur and tibia
as well as absent right fibula. Absent pelvic
bones on the left and hypoplastic on the right
were also reported (Figure 5).

Discussion

Due to simultaneous occurrence of vertebral
anomalies (absent sacral and lower lumbar
vertebrae), anal atresia, limb defect (right tib-
ial hypoplasia, absent lower left limb bones)
and renal defects (horseshoe dysplastic cystic
kidney), this complex polymalformative associ-
ation represents a case of VACTERL associa-
tion. There were no cardiac malformations or
tracheoesophageal fistula.
Although limb malformations were classical-

ly defined as radial defects, the definition of
VACTERL currently includes a wider range of
limb malformations. In this specific case,

Case Report

Figure 1. Hypoplastic lower right limb
with malformed foot (arrow).

Figure 2. A) Ultrasound image of intra-abdominal cyst corresponding to the distended
stomach (arrow); B) Fetal abdomen macroscopic examination: distended stomach (arrow).

Figure 3. Fetal lateral view: upper limbs macroscopically normal; asymmetric lower limbs
with absent foot and rudimentary leg on the left. Umbilical cord with three vessels and a
lateral placental insertion.
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despite radial ray defects were not present, a
preaxial lower limb anomaly (tibial hypopla-
sia) was observed. Lower limb defects affect
20-35% of VACTERL patients.12 It has been
described that tibial hypoplasia/aplasia repre-
sents the most common of lower limb malfor-
mations, occurring in over two thirds of
patients.13

Defects of practically every organ system
have been reported in association with VAC-
TERL.14 Minor defects commonly observed in
VACTERL were also found in this case (low-set
ears, lung lobation defect, genital and gonadal
anomalies and lobster claw malformation of

lower extremity).14,15 Although hypertrophic
pyloric stenosis and asplenia are not typical
features of VACTERL, such anomalies have
already been described in cases of VACTERL
association.7,16,17 Cryptorchidism was also
observed in this case. Although it is not a fea-
ture frequently observed in VACTERL associa-
tion, cryptorchidism has already been reported
previously.18 These non-VACTERL anomalies
observed in the present case probably repre-
sent another spectrum of the disease. 
Genital anomalies were observed in this

case. Several studies have suggested that gen-
itourinary malformations could be considered
a secondary feature of VACTERL association,
as malformations affecting renal and genital
systems often occur together due to the closely
related embryological origin of both systems.19

The vast majority of cases are sporadic and
only rare cases of familial links have been
described. The risk of having an affected relative
is low, therefore screening of first-degree rela-
tives of an affected individual is not advocated.
Because VACTERL association consists of

anomalies of multiple systems, chromosomal
disorders such as trisomy 18 and trisomy 13
must be excluded by karyotype study. VACTERL
association also shows some phenotypic over-
lap with other conditions, as DiGeorge,
Feingold, Fryns, Pallister-Hall and Townes-
Brocks syndromes.1

Although prenatal diagnosis is challenging,
its suspicion is extremely important due to the
generally poor prognosis of this association.
When diagnosis before viability is possible,
management options can be discussed with
the couple, including medical termination of
pregnancy. Early detection allows a safer ter-
mination of pregnancy, if this option is consid-
ered. Even when the decision to continue the
pregnancy is taken, prenatal diagnosis is very
important to improve outcome. In this cases,
planning for delivery in a tertiary centre and
neonatal differentiated care have impact on
prognosis. 
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Case Report

Figure 4. Syndactyly with lobster claw mal-
formation of the right foot.

Figure 5. Fetal x-ray revealing absent lower
limb bones on the left and hypoplastic
right femur (arrow).


