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Abstract 

Background 
Increased metabolic rate of hyperglycemia in gestational diabetes causes macrosomia, which can also 

affect the fetal heart. The thickness of the walls of the heart and its function in women with 
gestational diabetes mellitus (GDM) can change over time before treatment. We aimed to evaluate 

fetal cardiac structure in terms of ventricular wall thickness and its function in women with GDM and 

normal pregnancy for indirect evaluation of the effects of hyperglycemia on the heart. 

Materials and Methods 

In this case-control study, pregnant women who referred to Imam Khomeini hospital, Ahvaz, Iran that 

had normal ultrasound anomaly scan between the ages of 18 to 22 weeks; in 26-28 weeks of 

pregnancy using 3-hour glucose tolerance test, based on the results were divided into two groups of 
gestational diabetes (cases, n=45), and normal (control, n=48 group). Fetal echocardiography was 

performed between the ages of 28 to 32 weeks and the thickness of the ventricular and inter-

ventricular septum and the shortening fraction were compared.  

Results 

Ninety-three pregnant women were participants. The mean age of the subjects was 26.33+ 4.88 years. 

There was a significant and direct relationship between right ventricular wall thickness, left 

ventricular thickness and intra ventricular septum, besides, right ventricular fractional shortening 
increased significantly in the diabetes group compared to the normal pregnancy group (P< 0.05); 

however, there was no significant difference in left ventricular function between the two groups. 

Conclusion 
Based on the results, significant increases in the right ventricular wall thickness, left ventricular 

thickness and intra ventricular septum, as well as right ventricular fractional shortening; which points 

to the importance of fetal echocardiography in GDM. 
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1- INTRODUCTION 

       The progression of maternal 

hyperglycemia is one of the risk factors for 

the embryo during pregnancy, and 

Gestational diabetes mellitus has an 

estimated prevalence of 2-5% (1), which 

has been rising in recent years. Gestational 

diabetes mellitus is associated with higher 

mortality and morbidity rates (2, 3). 

Hypertrophic cardiomyopathy of the 

embryo has been reported in up to 40% of 

diabetic mothers and 5% of them are 

symptomatic (3-5(. Although many fetal 

cardiomyopathies are transient with 

diabetic mother, and there are some 

important complications on cardiac 

performance and structure (6, 7), 

gestational diabetes mellitus can lead to 

abortion or malformation in early 

pregnancy. However, more than 28 weeks 

can also cause anomalies in the fetus, the 

most common finding being macrosomia 

and respiratory distress. The effect of 

hyperglycemia on the heart of the fetus can 

be diastolic function and fetal myocardial 

hypertrophy (8-11). 

An increase in the thickness of the 

ventricle wall in embryos of diabetic 

mothers has been shown to be due to 

hypoxia or unknown factors (12). Some 

studies have shown that hypertrophic 

cardiomyopathy (HCM) changes occur 

before intracardiac blood flow changes 

(13), and other studies suggest 

hypertrophic cardiomyopathy in relation to 

changes in cardiac blood flow (14-16). 

However, no accurate study has been done 

to assess and diagnose hyperglycemia in 

mothers of gestational diabetes on the 

structure and function of the heart in early 

detection of changes. Therefore, the 

purpose of this study was to determine the 

diagnosis of newly diagnosed gestational 

diabetes mellitus and to compare the 

normal group for embryo 

echocardiography between the gestational 

age of 28-32 weeks in terms of ventricular 

wall thickness, right and left ventricular 

wall thickness, and the comparison of 

shortening right and left ventricular 

fraction. 

2- MATERIALS AND METHODS 

2-1. Study design 

       In this case-control descriptive-

analytic study, pregnant women with 

gestational age between 28-32 weeks who 

referred to Imam Khomeini Ultrasound 

Center, Ahvaz, Iran in 2018-19 were 

selected. After visit of obstetric and 

gynecologist at the time of the screening of 

the glucose tolerance test of the abnormal 

criteria and defined as gestational diabetes 

mellitus as the case group (n=45), and the 

subjects without the findings of abnormal 

were identified in the oral glucose 

tolerance test (OGTT) as a control group 

(n=48). In addition, mothers with a history 

of diabetes mellitus type 1 or 2 or fetal 

congenital heart disease, non-cardiac, 

intrauterine growth restriction, 

oligohydramnios or polyhydramnios or 

pathologic findings in screening of the first 

trimester for nuchal translucency were 

excluded from the study.  

Biometric and fetal echocardiography were 

evaluated using a GE Ultrasound Machine 

(GE Vuluson E6), and a transducer (3.5–

5MHz). Biometric measurements were 

performed using four parameters of head 

circumference, abdominal circumference, 

biparietal diameter, and femur length. In 

addition, the fetus was subjected to cardiac 

size and function echocardiography that 

the size of the heart in the end-diastolic 

state, such that the apex is at 3 or 9 (to 

prevent a bony shadow on the heart), and 

the heart in the four-chamber view, and not 

more than one gear in the field, were 

measured at the level below the hinge 

using m -mode. An appropriate guide for 

determining the thickness of the heart 

shows in Figure.1. 
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Fig.1: The 4-chamber transverse view and the use of m-mode for functional and thickness evaluation 

of the fetal heart. 

2-2. Ethical consideration 

Thr present study was approved by the 

Ethics Committee of Ahvaz Jundishapur 

University (ID-code: 

IR.AJUMS.REC.1398.309). 

2-3. Statistical analysis 

Continuous variables were compared by t 

test or one-way analysis of variance with 

Bonferroni correctio, and correlations were 

calculated by the Pearson coefficient. P < 

0.05 was considered significant. SPSS 

software version 22.0 for Windows (IBM 

Corporation, Armonk, NY) was used to 

perform statistical analysis. Linear 

regression was used to control the effects 

of confounders.  

3- RESULTS 

      This study was performed to compare 

fetal echocardiographic findings in 

diabetic and healthy pregnant women 

including 93 pregnant women between the 

ages of 19-40 years with mean age of 

26.33 years and standard deviation of 4.88. 

About 76.3% were younger than 30 years 

and 23.7% were older than 30 years. 

Forty-five patients (48.3%) were the 

diabetic mothers, and 48 (51.6%) were 

healthy pregnant mothers. The minimum 

gestational age was19 years, and the 

highest was 40 weeks. The mean 

gestational age in the case and control 

groups was 29.80+ 1.52 and 29.56+ 1.45 

years, respectively. The mean EFW in case 

group was 1567.0 g with a standard 

deviation of 258.94, and in the control 

group was 1464.38 g with a standard 

deviation of 255.49. The mean LVT in the 

case group was 3.39 mm with a standard 

deviation of 0.32 and in the control group 

was 2.83 mm with a standard deviation of 

0.27. The average number of RVT, IVS, 

RV Fractional shortening, LV Fractional 

shortening are shown in Table.1. 
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Table-1: Comparison between fetal cardiac structure in gestational diabetic and normal pregnancy 

groups. 

P-value Control group  Case group  Variables 

>0.05 29.56±1.45 29.80±1.52 Gestational age (week) 

>0.05 1464.38±255.49 1567.01±258.94 EFW(gr) 

<0.001 2.83±0.27 3.39±0.32 LVT(mm) 

<0.001 2.88±0.27 3.46±0.35 RVT(mm) 

<0.001 2.80±0.33 3.55±0.38 IVS(mm) 

0.03 29.01±2.28 30.73±2.15 RV.SF (%)                                                                                            

>0.05 2.44+29.88 2.44+ 31.20 LV.SF (%) 

 EFW: estimated fetal weight, LVT: left ventricular thrombus, RVT: right ventricular thrombus, 

IVS: intact interventricular septum, RV.SF: right ventricular fraction shortening, LV: left ventricle. 

 

The present study showed that there was a 

direct and significant relationship between 

right and left ventricle thickness and 

gestational diabetes mellitus (GDM) in the 

subjects (P<0.05). There was also a 

significant relationship between 

interventricular septum and right ventricle 

shortening fraction with GDM in the 

subjects. However, there was no 

significant relationship between right 

ventricle shortening fraction and GDM (P> 

0.05) (Table.2). 
 

 

            Table-2: The Pearson correlation between GDM and maternal parameters. 

Variables Group Pearson correlation 

coefficient 
P-value 

Mother age, year GDM 0.130 0.494 

EFW GDM 0.148 0.436 

LVT GDM 0.695 <0.001 

RVT GDM 0.685 <0.001 

IVS GDM 0.738 <0.001 

Right ventricle fraction 

shortening 

GDM 0.374 0.03 

Left ventricle fraction 

shortening 

GDM 0.274 0.134 

GDM: gestational diabetes mellitus, EFW: estimated fetal weight, LVT: left ventricular thrombus, RVT: right 

ventricular thrombus, IVS: intact interventricular septum. 

 

4- DISCUSSION 

       Extensive studies have been 

conducted to investigate the effect of 

maternal blood glucose on fetal heart 

health. The purpose of this study was to 

compare fetal cardiac echocardiography in 

healthy mothers and gestational diabetic 

mellitus. A study found that maternal 

glucose levels were significantly altered in 

fetal heart, which was higher in mothers 

over 35 years and poorer control of 

treatment (6). It was found that high 

maternal glucose levels over 40 years of 

age had a poor fetal glucose control (7) on 

activity changes and higher fetal cardiac 
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structure (7). Various studies of fetal IVS 

thickness in gestational diabetes mothers 

have been higher than the control group; 

Gardiner et al., showed that good 

gestational diabetes control during 

pregnancy had similar findings to non-

diabetic IVS thickness group (10). Wong 

and colleagues showed that there was no 

significant difference in IVS thickness 

between the good control and poor control 

groups, which is consistent with the 

present study (11). Chen et al.'s study 

showed that maternal hyperglycemia 

control could decrease fetal ventricular 

wall thickness in GDM mothers, but this 

effect was not statistically significant (12).  

Tsutsumi et al. in their study showed RV, 

LV Global in the fetus. Diabetes mellitus 

(GDM) increased after week 27, which is 

consistent with the results of our study 

(13). In our study, left and right ventricular 

wall thickness was independent of EFW 

changes as a confounding factor in GDM 

subjects significantly (P <0.05); which is 

consistent with the study of Tsutsumi et al. 

(13). Left and right ventricular wall 

thickness, right ventricle fraction 

shortening inter-ventricular septum, 

independent of EFW changes as 

confounding factor was significantly 

higher in GDM subjects than control group 

(P <0.05).  

In some other studies, such as the study by 

Eidem et al., there was no significant 

difference between the global cardiac 

measurement indices in diabetic and non-

diabetic pregnancies, which was 

inconsistent with the results of our study 

(14). Another study by Wong et al. (2003) 

in diabetic pregnant women found that the 

Global Fetal Heart Index decreased after 

34 weeks of gestation, which may be due 

to an increased likelihood of ventricular 

contractions (11). Chen et al. showed that 

hyperglycemia also causes diastolic 

dysfunction in the fetus of diabetic 

mothers, which changes with control of 

hyperglycemia RV indices earlier than LV 

and is consistent with improved systolic 

and diastolic parameters (12). 

5- CONCLUSION 

      Based on the results of the present 

study, it can be concluded that gestational 

diabetes mellitus in pregnant women can 

cause changes such as in the thickness of 

the ventricular wall of the fetus's heart 

which can have more severe consequences. 

Therefore, it is recommended that, because 

of the limited number of samples, this 

study should be reviewed in more cases, 

and strategies and training should be 

provided for the control of pregnant 

mothers' diabetes in order to avoid its 

complications. 
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