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Clinical history
Newborn female, term, suitable for gestational age, cesarean 

delivery, birth weight 3610g, APGAR 2/7, daughter of diabetic mother, 
depressed at birth, asymptomatic hypoglycemia, T 36.6o, FC: 108-
137, FR: 46-62, Sat O2: 92-96, colored, hydrated, active and reactive 
to handling.

Maternal history
Performed three prenatal consultations. She referred gestational 

diabetes in previous pregnancies, hypertension and denied a family 
history of heart disease. Serology for HIV, VDLR, HBsAg and 
Toxoplasmosis Negatives. She presented altered glycemia during 
pregnancy but did not undergo treatment.

Physical exam
Cardiologic: cardiac auscultation with hyperphonectic, rude 

sounds, with systolic murmur 1 ± 6 + in left sternal border.

Complementary exams
Cardiologic evaluation was requested for the newborn in the first 

hours of life due to cardiac auscultation.

At the echocardiographic examination, an important septal 
hypertrophy was observed obstructing the left ventricular outflow tract 
(Figures 1 and 2).

Evolution
After evaluation of the cardiologist and echocardiographic 

examination, cardiac monitoring in the intensive care unit, 
cardiovascular support medication and neurological, genetic and 
ophthalmologic assessment were used to rule out diseases associated 
with cardiomyopathy.

During the evolution, she presented episodes of tachypnoea and 
heart failure, and was discharged seven days old with orientation to the 
mother regarding signs of cardiovascular decompensation and cardiac 
outpatient management.

Discussion points
1. Does Gestational Diabetes influence the development of the fetus 

and the newborn?

2. What are the major fetal heart and newborn changes in gestational 
diabetes?

Figure 1. Long parasternal cut showing important septal hypertrophy

Figure 2. Long parasternal cut with the heart in systole demonstrating obstruction of the 
left ventricular outflow tract by hypertrophy
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3. What are the hypotheses for the causes of these cardiac changes due 
to gestational diabetes?

Discussion
We report a clinical case of a newborn of pregnant women with 

gestational diabetes, with inadequate prenatal control for diabetes. 
The child was born with an important hypertrophic cardiomyopathy 
probably due to inadequate prenatal management.

In research on the adaptation of fetal circulation after birth among 
fetuses of normal pregnant women and diabetic pregnant women, it 
was observed that the control of diabetes mellitus during pregnancy is 
fundamental in the development and maturation of the cardiovascular 
system of fetuses and newborns [1].

However, it is not possible to state that in the children of untreated 
and / or poorly controlled diabetic pregnant women, the cardiovascular 
system has the same evolution, given the known anatomical changes, 
such as myocardial hypertrophy.

It has been reported that left ventricular diastolic dysfunction may 
be involved in the genesis of frequent respiratory complications in 
children of diabetic pregnant women, such as respiratory distress and 
transient tachypnoea of   the newborn [1].

Both pre-gestational and gestational diabetes can lead to 
cardiovascular changes, but in the pre-gestational period, in which 
there is a possibility of altered glycemia during embryogenesis, there 
may be congenital heart disease such as transposition of the large 
arteries, right double ventricular entry pathway, truncus arteriosus, left 
ventricular hypoplasia syndrome and ventricular septal defect [2].

In gestational diabetes, the main structural alteration is myocardial 
hypertrophy, which can lead to transient subaortic stenosis and 
congestive heart failure [3], as happened in this report.

One of the main hypotheses of the reason for these alterations 
is related to fetal hyperinsulinemia, secondary to an increase in the 
synthesis of proteins and fats, independent of the amount of glycogen 
deposition [4], resulting from the increased presence of insulin 
receptors in the fetal heart [5].

Hyperglycemia, on temporary peaks, during the third trimester of 
pregnancy is essential for the development of myocardial hypertrophy 
and diastolic heart abnormality. These findings are found in both 
the babies of mothers with pre-gestational diabetes and those with 
gestational diabetes [3].

In addition, neonatal hypoglycaemia, which is more frequent in 
children of diabetic mothers, may be related to fetal hyperinsulinism, 
high C-peptide levels at birth, and β-cell function disturbance, leading to 
neonatal complications such as cardiomegaly and electrocardiographic 
abnormalities [6].

Changes in pulmonary vascular resistance and insulin 
hypersecretion may block the enzyme-inducing action of cortisol and 
the synthesis of lecithin, the main component of pulmonary surfactant, 
which contributes to respiratory distress [3,7,8].

Multiple biochemical alterations occur in the presence of 
hyperglycemia, such as the cellular reduction of arachidonic acid and 
myo-inositol and the increase in the production of free oxygen radicals 

[9]. Those also are factors in the genesis of congestive heart failure [7].

A fetal echocardiogram with Doppler is suggested for tracing 
cardiovascular changes in these fetuses10. Every newborn diabetic 

mother should undergo, if possible, an echocardiogram within 
the first 12-48 hours of life to assess cardiac function or structural 
malformations. In cases where cardiac failure occurs, be careful with 
the administration of inotropes, as they are contraindicated, and 
newborns benefit from the use of beta-blockers (propranolol) [11].

Myocardial hypertrophy is probably transient and may disappear 
around six months to two years after birth [12], but in examinations of 
pathological anatomy of the heart of a diabetic mother’s newborn, the 
same level of myofibrils disorganization was observed similar to found 
in adults with hypertrophic cardiomyopathy [13].

In an animal-induced diabetes study it was observed that the level 
of maternal hyperglycemia determines the type of cardiomyopathy 
and that the resolution of these would be associated with the activation 
of the signaling pathway of mitosis activating protein kinase and 
apoptosis pathways [14].

It has been reported that fetuses with macrossomia or restricted 
fetal growth, as occurs with the son of a diabetic mother, tend to be 
obese and diabetic in adulthood leading to an early cardiovascular 
event, such as acute myocardial infarction [15].

After reviewing the literature, we observed that it suggests the need 
for prenatal diabetes control and guidance to parents about the future 
risks these children may have in adult life

Learning objectives / skills
• Importance of proper DMG management

• Cardiovascular alterations of the newborn of diabetic mother

Important points
• Gestational diabetes is a disease present in 1.7% to 11.6% of 

pregnancies and has great relevance because it is a public health 
problem [16].

• The mother’s son with gestational diabetes mellitus (GDM) is 20.6 
times more likely to exhibit cardiovascular changes than a newborn 
from a non-diabetic mother [10].

• The main cardiac alteration present in the newborn is myocardial 
hypertrophy, which when severe may lead to transient subaortic 
stenosis and congestive heart failure [3].

• Inadequate management of gestational diabetes, especially 
untreated, may lead to cardiac change in the newborn.

• Differential diagnosis includes hypertrophic cardiomyopathy of 
genetic transmission or other secondary causes such as Friedreich’s 
Ataxia, Pompe’s Disease, Noonan’s Syndrome, Congenital 
Hypothyroidism, Leopard’s Syndrome and neurofibromatosis [17].
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