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Abstract:  The article deals with VACTERL association, particularly non randomly associated birth defects, typically defined by the
presence of at least three of the following congenital malformations: vertebral anomalies, anal atresia, cardiac malformations,
tracheo-esophageal fistula, renal anomalies, and limb abnormalities. Museum collection of the Department of Pathological Anatomy of
Kharkiv National Medical University, which devoted to prenatal and perinatal pathology, has numerous museum exhibits representing

this pathology. The specimens help to discuss pathological anatomy of each of these defects.
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INTRODUCTION

VATER association was originally named in the early
1970s with the description of seven patients as including at
least three of the following features: Vertebral defects,
Anal atresia, Tracheo-Esophageal fistula, Radial and Renal
dysplasia [1]. Shortly thereafter, additional features, such
as Cardiac malformations and additional Limb abnormali-
ties, were added, and the condition was called VACTERL
association. Nowadays VACTERL association (VA) is de-
scribed as the non-random co-occurrence of vertebral de-
fects (V), anal atresia (A), cardiac malformations (C), tra-
cheo-esophageal fistula/esophageal atresia (TEF/EA), renal
anomalies (R), limb abnormalities (L) [2]. VACTERL associa-
tion is estimated to occur in approximately 1 in 10,000 to 1
in 40,000 live-born infants, depending on the exact criteria
and the type of ascertainment used [2]. The works investi-
gating clinical presentation of VACTERL patients and prob-

ing of aforementioned components are limited [3].
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Moreover, the studies in neonates and mature fetuses are
restricted to clinical analysis [4] and morphological re-
search as ultrasound investigation is carried out in termi-
nation of pregnancy with severe congenital abnormalities.
At the same time such experience is important for the

development of clinical thinking of future doctors.

Part of the museum collection of the Department of
Pathological Anatomy of Kharkiv National Medical Universi-
ty devoted to prenatal and perinatal pathology is one of
the most representative among the academic collections in
the world. The majority of specimens in the exposition
arrived much earlier than the wide use of the term
VACTERL in diagnosing malformations especially in the

post-Soviet countries.

It is necessary to take into account that it may deter-
mine incorrect interpretation as some cases may be wrong-

ly diagnosed according to VACTERL description.

2 PURPOSES, SUBJECTS and METHODS:

2.1 Purpose

The aim of the present study is to assess the signifi-
cance of the study of museum specimens allowing to trace
VACTERL syndrome.
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2.2 Subjects & Methods

The study implied literature search and the assessment of
macroscopic preparations of the museum of Department of
Pathological Anatomy at KhNMU dedicated to pre- and
perinatal pathology with congenital malformations where

VACTERL syndrome could be presented.
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3 RESULTS AND DISCUSSION

Thus, among patients with VACTERL 60-80% of
individuals have vertebral abnormalities with a possible
injury of any vertebra. This pathology may involve single or
multiple vertebrae and may vary in severity. Characteristic
vertebral anomalies include segmentation defects and may
be accompanied by rib anomalies and abnormal spinal
curvatures. In cohort of adult patients, approximately 25%
of medically significant malformations have component
features of VACTERL association, including 40% vertebral
ones [5]. The museum specimens demonstrate multiple
abnormal curvature of the spine, scoliosis, syncephalus and
other types of spinal abnormalities. Thoracopagi always

have various forms of vertebral anomalies, which are

presented in Fig.1.

Fig.1 - Different types of thoracopagi

Anorectal malformations are reported in 60% of affected
individuals with VACTERL [6] and are important in clear

detection for surgical manipulation. Defects are frequently
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accompanied by genitourinary (GU) anomalies including
complex cloacal malformations. The museum collection of
numerous congenital malformations is representative of
such type of disorders.

Cardiac malformations have been reported in 70% of af-
fected individuals. This pathology also includes vascular
anomalies. Museum specimen of cardiac ectopy is a com-
mon example of this pathology. Ectopia cordis is a congeni-
tal malformation in which the heart is abnormally located

either partially or totally outside of the thorax (Fig.2).

Fig.2 - Ectopia cordis associated with cerebral her-

nia (left) and anencephaly (right).

Tracheo-esophageal malformations are always charac-
terized together because of their close anatomical location
with common combination with Anorectal malformations.
Tracheo-esophageal fistula (TEF) may be with or without
esophageal atresia. A variety of TEF types have been de-
scribed in 60% of individuals with VACTERL association,
while esophageal atresia has been described in 70%. [6].
Early interventions, including those related to fluid and
nutrition management, can decrease complications (e.g.,
aspiration).

Renal anomalies, which may be accompanied by ureter-
al and GU anomalies, have been described in 70% of af-
fected individuals [2]. The pathology is represented by an
irregular shape of kidneys, absence of one or both organs.
Optimizing adequate bladder emptying is especially im-

portant in obstructive hydronephrosis.
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Limb anomalies are the most visible form of congenital
malformations in VACTERL association. It has the largest
number of different manifestations [7-9]. They are repre-
sented by such malformations as amelia, sirenomelia,
brachydactyly, syndactyly, monobrachia, hypodactyly,
which occur in 40-50% of cases [7-9]. Amelia is the birth
defect of lacking one or more limbs. It can also result in a
shrunken or deformed limb. This pathology is shown in
Fig.3.

Fig.3 - Mature female amelia

Sirenomelia or «mermaid syndrome» is a very severe
syndrome of caudal regression (complex malformation the
caudal portion of the embryo), which is a rare severe con-
genital malformation of the distal spine and spinal cord
[9]. Its clinical picture is accompanied by hypoplasia of the
lower half of the trunk and extremities, a fusion of the

lower limbs (fig.4).
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Fig.4 - Antenatally died fetus with sirenomelia. (Born

from a 16-year-old pregnant with addictive injections
in history. She reported no familial history of

congenital anomalies or diabetes)

The same applies regarding its relationship with narrow
pelvis syndrome and VACTERL (vertebral defect, anal atre-
sia, interauricular communication; interventricular com-
munication, tracheal and esophageal atresia, and renal or
radial agenesis) syndrome [10].

Mermaid syndrome is a very severe form of caudal re-
gression syndrome (complex malformation of the caudal
portion of the embryo), which, in turn, is a rare severe
congenital malformation of the distal spine and spinal cord
(its clinical picture is accompanied by hypoplasia of the
lower half of the trunk and extremities, fusion of the lower
limbs). Fusion can occur within the bone or soft tissues
only. Presentation is characterized by renal agenesis, blind-
ly ending colon, absence of external and internal genitalia,
single umbilical artery atresia of the anus in most cases of
sirenomelia [9, 11].

The etiology of the syndrome of caudal regression is not
fully understood. Most authors name such causative factors
as maternal diabetes, genetic predisposition, and insuffi-
cient blood supply to the lower half of the body of the
fetus in the development of this pathology. In a normal

embryo two umbilical arteries pump blood from the fetus
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to the placenta and one umbilical vein, which returns
blood from the placenta to the fetus. Most infants with
mermaid syndrome have only one umbilical artery and one
vein. Rarely embryos with this syndrome develop typical
two arteries and one vein [9,12].

The study allowed us to select the following specimens
to assess VACTERL presentation: amelia, sirenomelia,
brachydactyly, syndactyly, monobrachia, hypodactyly, car-
diac ectopia, many macroscopic preparations with multiple
congenital malformations.

Inspection of the body allows to detect anal atresia and
limb defects from seven features that are included in
VACTERL syndrome for fetus or newborn. Anomalies of
vertebrae, heart defects, tracheal abnormalities, esopha-
geal atresia, renal anomalies could be detected without
the study of the internal organs only with severe defects
associated with injury of the integument, the presence of
hernial protrusion.

These anomalies are formed during fetal development,
caused by the interaction of multiple genetic and environ-
mental factors [13-15]. Inheritance pattern is usually not
observed, although there was a high frequency of disease
manifestations in children born from mothers with diabe-
tes. Involvement of genetic factors in the etiology of VA-
TER/VACTERL association is suggested by various inde-
pendent reports and studies in humans and animal models
[15].

4 CONCLUSIONS

As we can see in the museum collection of the
Department of Pathological Anatomy of Kharkiv National
Medical University, VACTERL association can be observed in
the museum specimens with multiple malformations. Based
on the above we found numerous macroscopic specimens
with VACTERL which can be used for teaching of future

young specialists.
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