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Introduction 

regnancy is associated with changes in insulin sensitivity 
which may lead to changes in plasma glucose levels. For 
women with known diabetes or for women who develop 

diabetes during the pregnancy, these changes can put outcomes 
at risk. (IDF Clinical Guidelines Task Force. 2005). 

 In the majority of cases, the frequency of the various 
complications that may affect mother or child can be con-
trolled with appropriate diagnosis and management. As men-
tioned above, control of blood glucose levels during pregnancy 
is extremely important. Conventionally, the patient undergoes 
in-patient education with diet therapy, and if the target blood 
glucose levels low is not achieved, the patient should be 
treated with insulin therapy. (Manderson, et al.; 2003). 

Impaired maternal glucose tolerance is associated with 
several complications including fetal macrosomia, growth re-
striction, neonatal hypoglycemia, respiratory distress syn-
drome and hypertrophic cardiomyopathy (Sardesai, et al., 
2001). 

The fetal heart is threatened in a double fashion. First, at 
the beginning of gestation, the diabetes has a teratogenic ef-
fect, cardiogenesis is impaired in the correct expression of 
genes coding for the cardiac development. (Molin, et al., 
2004) 

The Second, starting at the end of the second or begin-
ning of the third trimester, the fetus may be affected by patho-
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logic ventricular hypertrophy (PVH), commonly referred as 
hypertrophy cardiomyopathy. (Allan et al., 2000) 

The alternation resulting from maternal diabetes are due 
to fetal hyperinsulinaemia associated with an increase in the 
number of insulin receptors in the heart, leading to hyperplasia 
and hypertrophy of myocardial cells, because of the increase in 
protein and fat synthesis. (Menezes et al; 2001) 

Fetal Hypertrophic cardiomyopathy may develop at var-
ious stages of gestation. The frequency of fetal cardiomyopa-
thy is estimated to be 2-4% among all cardiac anomalies Car-
diomyopathy may result in serious adverse effects, such as 
cardio-circulatory insufficiency, or may lead to intrauterine 
fetal death (Simpson. 2008). 

A characteristic feature of hypertrophic cardiomyopathy 
in infants of diabetic mothers is hypertrophy of the ventricular 
and septal walls. One of the studies showed that 5% of af-
fected newborns of diabetic mothers had congestive heart fail-
ure secondary to left ventricular outflow obstruction. Cardiac 
hypertrophy is transient with spontaneously echocardiographic 
resolution within the first months after birth, irrespective of 
therapy (Mormile, et al., 2011) 

Hypertrophic septal cardiomyopathy is one of the com-
mon anomalies with diabetes, so  high index of suspicion is 
required as the specific management may vary and digoxin, or 
inotropic agents which may be used in heart failure associated 
with structural heart defects are contraindicated if hypertrophic 
cardiomyopathy is present (Narchi and Kulaylat, 2000). 
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Measuring the Interventricular septum area is of particu-
lar importance in fetuses at risk for hypertrophic cardiomyopa-
thy, such as the children of diabetic mothers, where there is 
significant thickening of the Interventricular septum, causing 
obstructions in the left ventricular outflow tract. (Abu-
Sulaiman, Subaih; 2004). 
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Aim of the work 

 

To study Interventricular septal thickness in fetus of di-
abetic mother and correlate it with good glycemic control. 

To correlate postnatal cardiac function to Interventricular sep-
tal thickness to reach cut off value of septal thickness for pre-
natal prediction of symptomatic hypertrophic cardiomyopathy 
in infant of diabetic mother.
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CARDIOVASCULAR EMBRYOLOGY 

hese last two decades have seen a wealth of new informa-
tion concerning heart development. Previously, our 
knowledge of cardiac development was essentially based 
on the analysis of series of embryo sections and three di-
mensional reconstructions so as to clarify the anatomy of 

certain regions that were difficult to interpret on simple sec-
tions. The use of these techniques does not allow either to fol-
low the outcome of a group of cells or to accurately distinguish 
the development mechanisms of a given cardiac chamber, the 
atrioventricular junction or even the efferent pathway (Meil-
hac et al., 2004).  

          As a result of hemodynamic environment changes, there 
are alterations in multiple mechanical signals (hydrostatic 
pressure, strain, fluid shear, etc.) in the heart. Such changes in 
mechanical stimuli have been shown to drive changes in cell 
function in adult cardiac cells (Butcher et al., 2006). 

          Embryonic Folding Early in the third week of develop-
ment, the germ disk has the appearance of a flat oval disk and 
is composed of two layers: the epiblast and the hypoblast. The 
first faces the amniotic cavity and the latter faces the yolk sac. 
A primitive groove, ending caudally with the primitive pit sur-
rounded by a node, first appears at approximately 16 days of 
development and extends half the length of the embryo. The 
primitive groove serves as a conduit for epiblast cells that de-
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tach from the edge of the groove and migrate inwards toward 
the hypoblast and replace it to form the endoderm. After the 
endoderm is formed, cells from the epiblast continue to mi-
grate inwards to infiltrate the space between the epiblast and 
the endoderm to form the intraembryonic mesoderm. After this 
process is complete, the epiblast is termed the ectoderm (Hog-
ers et al., 2009). (Fig. 1). 

 

 

Fig. 1. Cells from the epiblast detach and migrate through the primitive 
groove to form the endoderm and mesoderm layers (Hogers et al., 2009). 

         The flat germ disk transforms into a tubular structure 
during the fourth week of development (Butcher et al., 2006).       

 


