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Abstract

Background: Infants of diabetic mothers (IDMs) are at increased risk of developing congenital
anomalies including cardiac defects. Pathological left ventricular hypertrophy, asymmetrical
septal hypertrophy and outflow tract obstruction is a rare but known cardiac comorbidity in
infants of diabetic mothers. The severity of this condition in IDMs can vary from an incidental
finding on echocardiography to an infant with severe symptoms of congestive heart failure and
specific management of the condition varies.

Aim: The aim of this article is to report this clinical entity in a Nigerian infant born to a mother
with poor glycaemic control in pregnancy and highlight management.

Case report: We report a term neonate who was diagnosed as a case of pathological left
ventricular hypertrophy, asymmetrical septal hypertrophy and outflow tract obstruction delivered
to a mother with gestational diabetics with poor glycaemic control in pregnancy. Child was
treated successfully with B-adrenergic blocker and showed resolution of hypertrophy in follow-
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up echocardiography.

Conclusion: Infants of diabetic mothers are very high risk infants. Pathological left ventricular
hypertrophy in IDM have good prognosis. Early recognition and prompt intervention is advocated.

Introduction

Globally, the incidence of diabetes mellitus including
diabetes in pregnant women is on the increase [1]. Diabetes
mellitus in a pregnant woman jeopardizes not only maternal
health but can also have significant implications on the child
to be born [1,2].

Despite the recent advances in perinatal care around the
world, infants of diabetic mothers (IDMs) remain at risk of
multiple problems in the perinatal period thatincludes various
metabolic, physiologic and congenital complications including
preterm birth, birth asphyxia, macrosomia, respiratory
distress including hyaline membrane disease and transient
tachypnea of newborn (TTNB), hypoglycemia, hypocalcemia,
hyperbilirubinemia, polycythemia and hyperviscosity
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syndrome and congenital anomalies, particularly of the central
nervous system and cardiovascular system [2-4]. Cardiac
complications due to congenital heart malformation and
pathological left ventricular hypertrophy and outflow tract
obstruction are the major causes of morbidity and mortality
in fetuses and newborns of mothers with IDM [5,6].

Poor maternal glycemic control is associated with neonatal
biventricular hypertrophy that may occasionally be associated
with left ventricular outflow tract (LVOT) obstruction because
ofmarked interventricular septal hypertrophy [7].Five percent
to 10% of these infants may develop impaired cardiac output
because of LVOT obstruction and diminished ventricular
volumes [8]. Spontaneous regression of hypertrophy may
occur as plasma insulin concentrations normalize within the
first few months of life [7-10]. As there is no specific treatment
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plan for infant of diabetic mothers with pathological left
ventricular hypertrophy, asymmetrical septal hypertrophy
and outflow tract obstruction with cardiac dysfunction, the
use of B-adrenergic blockers have been found to be useful.
We report a case of a Nigerian neonate that was diagnosed
with pathological left ventricular hypertrophy, asymmetrical
septal hypertrophy and outflow tract obstruction and
dynamic subaortic stenosis who was born to a mother with
gestational diabetics who had poor glycemic control. Child was
managed with -adrenergic blocker and showed resolution of
hypertrophy in follow-up echocardiography reviews.

Case report

A male neonate delivered at term via SVD to a 24 years Figure 1: Chest X-Ray showing massive cardiomegaly (CTR = 68%)

old G2P2 mother, who was diagnosed with gestational
diabetes at 31 weeks of gestation who had poor glycemic
control despite being on subcutaneous insulin and dietary
modifications. Mother also had gestational diabetics during
her first pregnancy (deranged glycated haemoglobin HbA1c)
and claimed her blood sugar normalized after delivery. Her
first child was a female and weighed 4.5 kg, alive and well and
did not have any immediate neonatal complications. No family
history of cardiac diseases. Birth weight of index baby was 4.8
kg (> 95% centile for age) and Apgar scores were 5/7/7in 1,5
and 10 minutesrespectively. The physical examination showed
a macrosomic infant (weight > 95% centile for age), thick
upper extremity skin folds, broad shoulder and torso with a
relatively smaller head, and plethoric look. He had respiratory
distress with peripheral cyanosis. Oxygen saturation (SP02)
was 92% (room air) and urgent random blood sugar (RBS)
was 4.6mmol/l. There were no other obvious malformations.
Baby was admitted immediately after birth into the special
care baby unit (SCBU) of a Federal Medical Centre in southern
part of Nigeria for moderate birth asphyxia, severe respiratory
distress and macrosomia. Child had persistent respiratory
distress while on admission and further cardiac evaluation
revealed displaced apex beat with no cardiac murmur. Chest
x-ray done showed severe cardiomegaly with bi-ventricular
and right atrial enlargements and a cardiothoracic ratio
of 68% and oligaemia (Figure 1). Electrocardiography Figure 3: Echocardiography (apical 4 chamber view) showing severe biventricular
. . . . . and septal hypertrophy causing left ventricular outflow tract obstruction and a
showed evidence of biventricular hypertrophy, right atrial ey e e ey
enlargement, sinus tachycardia and occasional premature
ventricular complexes (Figure 2). Echocardiography done on
the 7™ day of life showed severe bi-ventricular hypertrophy
with significant narrowing of the left ventricular cavity,
marked asymmetrical septal hypertrophy, moderate to severe
dynamic subaortic stenosis (Peak gradient 45 mmHg) and left
ventricular systolic and diastolic dysfunction (Figure 3). He
was commenced on tabs propranolol at 1mg/kg/dose 8hrly
and discharged after 5 days with improvement in respiratory
distress. He also received oxygen therapy, intravenous fluid
and intravenous antibiotics as well as intensive nursing care
while on admission. Follow up echocardiography at 6 wks of
life showed evidence of remarkable resolution of hypertrophy Figure 4: Repeat Echocardiography at 6 weeks of life (apical 4 chamber view)
and improvement in ventricular function (Figure 4). showing significant improvement in ventricular wall and septal enlargement.
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Figure 2: Electrocardiography showing sinus tachycardia and biventricular hypertrophy.
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Discussion

Pathological left ventricular hypertrophy, asymmetrical
septal hypertrophy and outflow tract obstructionis a condition
characterised by stiff, hypertrophied ventricular muscle,
predominant thickening of the ventricular septum, impaired
relaxation, and powerful but incoordinate contraction [11].
These findings were present in our infant as seen on the
echocardiography. There is functional subaortic obstruction in
severe cases and this is referred to as idiopathic hypertrophic
subaortic stenosis (IHSS). Our infant had moderate to severe
functional subaortic stenosis and other features of severe form
of cardiomyopathy with asymmetrical septal hypertrophy.

There have been reports of hypertrophic cardiomyopathy
in infancy [12-15] and either due to a positive family history
of familial cardiomyopathy [15] or the presence of maternal
diabetes [12-14] which seems to be a common association.
In our infant, there was no family history of familial
cardiomyopathy or sudden death although we did not perform
echocardiographic studies on his 1%-degree relatives, rather
his mother had recurrent gestational diabetes mellitus during
pregnancy and the diabetes had been poorly controlled. This
is similar to the observation of Halliday, et al. [16], in a study
of twelve newborn infants with hypertrophic cardiomyopathy
delivered to women with poorly controlled diabetic
mellitus. Our infants had cardiomegaly on radiographic and
echocardiographic examination. Comparable findings were
reported by Howard, et al. [17], in study of symptomatic and
asymptomatic infants of diabetic mothers with hypertrophic
cardiomyopathy. In our infant the cardiomegaly was due to
hypertrophy especially of the interventricular septum and left
ventricular posterior wall.

There have been previous reports of associated
congenital heart disease in infants of diabetic mothers with
hypertrophic cardiomyopathy [17], our infant however did
not have any congenital heart disease. Usually the infants are
asymptomatic, but 5%-10% have respiratory distress or signs
of poor cardiac output or heart failure [2]. Our infant was
symptomatic and respiratory distress was the most common
symptom necessitating assisted ventilation. The babies of
diabetic mothers are typically large for gestational age and
often have generalized organomegaly [17,18]. Our infant was
macrosomic with a weight of 4.8 kg. Maternal hyperglycemia,
with resultant fetal hyperglycemia, stimulates fetal islet
cells and produces persistent fetal hyperinsulinemia, which
may promote increased glycogensis, lipogensis and protein
synthesis, with resultant obesity and macrosomia [18]. It
is possible that the cardiac hypertrophy of IDMs represents
another manifestation of their generalized organomegaly
which was present in our infant.

The cardiomyopathy in infants of diabetic mother
is transient and this property makes it distinctive over
other forms of cardiomyopathy. It sometimes resolve with
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normalization of plasma insulin levels [7-10]. Our patient was
symptomatic and therefore needed immediate supportive
care. The affected infants usually recover within 2 to 3 weeks
of supportive care, and echocardiographic findings shows
normalization within 6-12 months [2] as demonstrated in
our infant. Supportive care includes increased intravenous
fluid administration and beta blockers like propranolol.
Our infant improved with propranolol administration and
intensive supportive care and was discharged home in a stable
clinical state. Digitalis and other positive inotropic agents
like dobutamine and dopamine are contraindicated in such
infants as they increase the risk of ventricular outflow tract
obstruction which can worsen their cardiac function [19].

Conclusion

Pathological left ventricular hypertrophy, and outflow
tract obstruction of IDM have good prognosis. Early
echocardiography, close monitoring and regular follow-up are
advocated. Beta blockers like propranolol can be started if the
HOCM is symptomatic.
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