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Congenital cardiac anomalies in myelomeningocele patients
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Introduction

Objective. Myelomeningocele may be isolated but more frequently is
associated with other anomalies. Congenital heart disease occurs with
different incidence rate in myelomeningocele which is observed more
frequently with skeletal malformations. Methods. This study was un-
dertaken in the Children’s Hospital Medical Center between 2010 to
2012 to evaluate 75 myelomeningocele patients for cardiac anomalies,
with electrocardiography and echocardiography in addition to clinical
examination of the cardiopulmonary system. Demographic informa-
tion, myelomeningocele location and characteristics, orthopedic de-
formities, neurological deficits and radiographic findings were stud-
ied besides cardiologic assessments. Results. The ages of the patients
ranged from 1 day to 4 years. The myelomeningocele locations were
lumbosacral, lumbar and sacral area in most cases. Physical examina-
tion of the heart was abnormal in 6 children, but echocardiography
revealed cardiac anomalies in only two children. Both children were
female patients with severe scoliosis, multiple rib deficiencies and as-
sociated vertebral anomalies. Conclusion. Congenital heart defects
are not very common in MMC patients. Female patients with suspi-
cious clinical examinations for cardiac anomalies and associated rib
and vertebral anomalies are advised to be investigated by echocardiog-
raphy to rule out associated cardiac anomalies.
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clinical features and outcome of MMC pa-
tients depend on the neurological impair-

Myelomeningocele (MMC) is a common
type of spina bifida, which is frequently as-
sociated with hydrocephalus and Chiari-
malformation. Sometimes other anomalies,
such as anorectal malformations, skeletal
abnormalities involving the spinal column
or ribs, genitourinary anomalies and con-
genital heart diseases, are found with MMC
(1). Genetic factors, folate deficiency, radia-
tion and gestational medication exposures
are suggested etiological factors (2). The

ment and the severity of concomitant mal-
formations (3, 4). Most gross anomalies in
MMC patients are detected by prenatal ul-
trasound evaluation, at birth or soon after
that, but anomalies involving the internal
organs, such as kidneys, gasterointestinal
tract and, rarely, the heart, might be unde-
tected (5).

Congenital heart disease is one of the
leading causes of morbidity in childhood.
Atrial septum defect (ASD), ventricular




septum defect (VSD) and tetralogy of Fallot
(TOF) are the three most common causes of
cardiac defects found in infants with MMC.
Apart from ASD, most congenital cardiac
anomalies are detected in early childhood
(6). Congenital heart defects in MMC pa-
tients have been observed more frequently in
association with skeletal malformations, in-
cluding scoliosis, hemivertebrae, multiple rib
anomalies and chest wall asymmetry (7-9).

Here we report the cardiological screen-
ing of our MMC patients over a short period
of time and present the incidence and type
of congenital heart defects.

Methods

This study was undertaken at the Childrens
Hospital Medical Center, Tehran, between
March 2010 and April 2012. As a routine
protocol, all patients admitted to the neu-
rosurgical department with diagnosis of
MMC are investigated for accompanying
intracranial and urogenital anomalies, such
as hydrocephalus and neurogenic bladder.
According to the findings of the physical ex-
amination, further paraclinical assessments
might be ordered. In this study, we added a
more careful evaluation of the cardiopulmo-
nary system, including electrocardiography
(ECG) and echocardiography. Demographic
information, MMC location and character-
istics, prenatal diagnosis, orthopedic defor-
mities, neurological status and radiographic
findings (brain CT or MRI to diagnose
ventriculomegaly and Chiari malforma-
tion) were recorded beside cardiologic as-
sessments. All patients were enrolled in this
study after obtaining informed consent.

Results

Seventy-five patients (41 boys and 34 girls)
were consecutively enrolled in the study.
The age at admission ranged from 1 day to
4 years (mean age 7 months). The children
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were the products of uneventful pregnancies
from healthy parents. All except for five pa-
tients were full-term babies. Preterm babies
were born at 27 to 33 weeks of gestational age.

Unfortunately MMCs were diagnosed in
only 21 children during prenatal ultrasound
evaluations, where all of them were discov-
ered between 22 and 38 weeks of pregnancy.
None of the patients with cardiac anomalies
were diagnosed during prenatal ultrasound
study. The MMC defects were located in the
lumbosacral area in 30 (40%), lumbar in 16
(21%), sacral in 14 (18.7%), thoracolumbar
in 7 (9.3%), cervical in 5 (6.7%) and the tho-
racic area in 3 (4) patients. All MMCs were
cystic lesions except for 7 instances that
were rachischisis. Cerebrospinal fluid (CSF)
leakage was evident at the time of admission
in 10 patients. Normal motor function was
noted in 18 patients. Paraplegia was found
in 20 patients and distal leg weakness with
intact proximal force was observed in 37 pa-
tients, in whom 2 patients had hand weak-
ness due to symptomatic Chiari type II.

Brain CT scan or MRI was performed
in all patients, which confirmed ventriculo-
megaly in 70 patients and pneumocephalus
in 2 patients, who had CSF leakage. Symp-
tomatic hydrocephalus was managed with
ventriculoperitoneal shunting in 30 children
and endoscopic third ventriculostomy in 5
patients. Repeated attacks of stridor and ap-
nea were observed in one patient who was
treated for hydrocephalus and then cervical
decompression because of persistence after
shunting. According to urological evalua-
tion (radiological, ultrasound and electro-
physiological), neurogenic bladder was di-
agnosed in 64 patients at the time of admis-
sion. Anal folds were absent in 43 patients at
the time of surgery.

Orthopedic deformities observed at ad-
mission time were: clubfoot in 15 patients,
hip dislocation in 12 patients, and sever flex-
ion deformity of the hip in 5 patients.
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Figure 1 Plain X-ray of patient before surgery shows rib and vertebral anoma-
lies. Notice the soft tissue shadow of the myelomeningocele sac.

Table 1 Associated anomalies in seventy-five
patients with myelomeningcele

Associated anomalies Number
Chiari malformation 37
Ventriculomegaly 70
Limb deformity

Clubfoot 15

Hip dislocation 12
Neurogenic bladder 64
Rib anomalies 5
Cardiac anomalies 2

Five children had rib anomalies, including
absence of one to four ribs found on chest
X-ray (Table 1).

Cardiac physical examination was ab-
normal in 6 children, including abnormal
sounds and murmur (systolic Thrill, cya-
nosis, S3, and harsh systolic murmur) but
echocardiography revealed cardiac anoma-
lies in only two of them. One was a 3-month
old girl with VSD and ASD. She was admit-

ted for management of thoracolumbar MMC
and tandem split cord malformations (SCM)
type one. She also had scoliosis and multiple
rib deficiency. Tetralogy of Fallot was iden-
tified in the second patient (Figure 1). She
was a 4-month old girl with repeated attacks
of cyanosis during crying. She had lumbar
MMC and multiple hemivertebra causing
scoliosis. A single kidney was noticed in this
patient. Both of these children had unevent-
ful neurosurgical operations and are being
followed up for management of their cardiac
problems.

Discussion

MMC develops between the 18th and 25th
days of gestation, with cord and meninges
protrusion through the spinal defect. As-
sociation with other congenital anomalies
is not uncommon and could happen in the
same embryological period or as a conse-




quence of the underlying disease (1). Ge-
netic and environmental factors have been
proposed as the etiology of multiple anoma-
lies in MMC children (10).

Cardiac anomalies associated with MMC
have been reported, with diverse incidence
rates from several studies ranging between
1.5 to 37% (1, 11). We found an incidence
of less than 3% in this study. The different
incidence rates may be related to the diverse
methods used for those studies, including
the age or gender of the patients. Some car-
diac anomalies may be resolved spontane-
ously as the children grow up, consequently,
the incidence of these anomalies could be
under-detected when evaluating after the
neonatal or infancy period. The degree of
detailed cardiological investigations is an-
other factor affecting the chance of detection
of some equivocal or small size anomalies.

In concordance with the result of previ-
ous studies (9, 11), we found that congenital
heart anomalies are more frequent in female
children with MMC. Cardiac abnormalities
have not been reported to occur more of-
ten with any specific location of the MMC
defect (11). Our study was unable to show
any significant relationship between MMC
location and heart anomalies either. In this
study, skeletal abnormalities involving the
ribs and vertebral column (associated with
spinal curvature deformity) were found in
both MMC children with congenital heart
anomalies, while other authors did not men-
tion this association (1, 9-11).The detection
of cardiac anomalies prior to surgery is im-
portant to support the child by giving spe-
cial care during anesthesia and the opera-
tion, and prevent perioperative life threat-
ening complications, such as air emboli or
endocarditis.

Clinical examination are able to detect
most cardiac anomalies, but some of them
may only be detected with echocardiog-
raphy or ECG. This study could not show
a high incidence of cardiac anomalies in
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MMC patients, and congenital heart defects
were found only in girl infants with gross
ribs and vertebral column structural and
curvature anomalies.

According to these findings, we do not
advise echocardiography routinely in all
patients with postnatal diagnosis of MMC.
However, any clinical findings of cardiac
problem, female sex and associated rib and
vertebral anomalies should be considered as
risk factors for cardiac anomalies in MMC
patients, which necessitate further cardiac
investigation by echocardiography, to rule
out associated heart anomalies. On the oth-
er hand, regarding the importance of pre-
natal diagnosis of MMC and the associated
anomalies, we emphasize routine prenatal
ultrasound in any pregnancy to detect these
anomalies. In suspicious fetuses for MMC,
precise ultrasound evaluation and fetal
echocardiography are highly recommended.

Conclusion

Cardiac abnormalities are not common
anomalies in MMC patients. Female pa-
tients with suspicious clinical examinations
for cardiac anomalies and associated rib and
vertebral anomalies should be investigated
by echocardiography to rule out associated
cardiac anomalies.
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