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ABSTRACT

Background: During pregnancy, metabolic changes occur in response to increased nutrient needs of the fetus and
mother, including progressive insulin resistance that can lead to gestational diabetes mellitus (GDM). GDM can result
in fetal complications. This study aimed to compare fetal interventricular septal thickness, measured by ultrasound,
between diabetic and healthy mothers.

Methods: This cross-sectional study was conducted at the department of radiology and imaging, BIRDEM, Dhaka,
Bangladesh. A total of 334 subjects were enrolled in this study as per inclusion criteria. The study duration was 2
years; from July 2012 to June 2014. All study subjects were divided into 3 groups named group A, group B, and
group C. 167 non-diabetic, 84 controlled diabetics, and 83 uncontrolled diabetic mothers were considered as group A,
group B, and group C respectively. Data were analyzed by SPSS computed program.

Results: In this study, 47.9% of subjects in group A were <25 years old, while 52.4% of group B and 53.0% of group
C were in the 26-30 age range. The mean age was 25.9+3 years in group A, 25.5+£2.9 years in group B, and 25.2+3.3
years in group C, with no statistically significant difference between the three groups (p>0.05). The mean gestational
age was similar across the three groups, with no statistically significant difference (p>0.05). However, the mean fetal
interventricular septal thickness was significantly different between the groups, with group A and B having similar
thicknesses, while group C had a significantly larger thickness (p<0.05). The difference in fetal interventricular septal
thickness was also statistically significant between the three groups at 32 weeks of gestational age (p<0.05).
Conclusions: In this study, the fetal interventricular septal thickness was significantly higher in uncontrolled diabetic
mothers followed by controlled diabetic and non-diabetic and almost alike between non-diabetic and controlled
diabetic mothers. The study also revealed that M-mode ultra-sonogram measurement of interventricular septal
thickness can be included in routine scanning during the third trimester.
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INTRODUCTION

Diabetes is the most common medical condition to
complicate pregnancy and includes type 1, type Il, and
gestational diabetes.! The prevalence of diabetes in
Bangladesh was reported from 4 to 13% among adults.
Bangladesh currently has over three million people with

diabetes and this number will reach 11 million by the
year 2030.2 Poor glycemic control during pregnancy is
associated with a 6-fold increase in perinatal mortality, a
4 to 8-fold increase in congenital malformations, and 8
fold increase in preterm delivery compared to the general
population.® Fetal complications in diabetic pregnancy
include-cardiac  defects, CNS defects (including
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anencephaly and spina bifida), genitourinary and limb
defects, excessive fetal growth (macrosomia), fetal
growth retardation, and so on.* The risks of congenital
anomalies are increased in infants of diabetic mothers and
are estimated to be between 2.5 to 12%, with an over-
representation of congenital heart defects.® The congenital
heart defects identified in the offspring of diabetic
mothers include-double outlet right ventricle, truncus
arteriosus, transposition of the great arteries, ventricular
septal defect, and hypoplastic left heart syndrome.5’
Respiratory problems are frequently found in these
infants, they need to be differentiated from cardiovascular
problems, which include cardiovascular maladaptation to
extra-uterine life, congenital heart defects, and
hypertrophic  cardiomyopathy.® Infants of diabetic
mothers have long been recognized to be at risk of having
hypertrophic cardiomyopathy, a condition that is
characterized by the thickening of the interventricular
septum. This condition is normally asymptomatic in utero
and may only result in congestive heart failure in the
immediate  postnatal  period. In  hypertrophic
cardiomyopathy, the left ventricular mass and
contractility are increased and there is left ventricular
outflow tract (LVOT) obstruction with apposition of the
anterior leaflet of the mitral valve to the interventricular
septum during systole. Cardiac output is significantly
reduced, secondary to reduced stroke volume, and is
directly related to the degree of septal hypertrophy. This
asymmetric septal enlargement, with a disproportionally
hypertrophic septum, is an anabolic result of fetal
hyperinsulinemia triggered by maternal hyperglycemia
during the third trimester. These changes are more
prominent and easily detectable during 32-35 weeks of
gestation because it includes a period of a significant
increase in the interventricular septal thickness among the
fetuses with asymmetrical septal hypertrophy compared
to those who do not have asymmetrical septal
hypertrophy at birth.>* There is also the relevance of
persistent pulmonary hypertension and idiopathic
respiratory distress syndrome in infants of diabetic
mothers with asymmetrical septal hypertrophy during the
third trimester. Specific management of these fetuses is
different and digoxin or inotropic agents which may be
used in heart failure associated with structural heart
defects are contraindicated if hypertrophic
cardiomyopathy is present.! This study aimed to compare
fetal interventricular septal thickness between diabetic
and healthy mothers.

Objective
General objective

General objectives were to compare ultrasonographically
measured fetal interventricular septal thickness in non-
diabetic, controlled diabetic, and uncontrolled diabetic
mothers in 32 to 35 weeks of gestation and to find out the
correlation between, interventricular septal thickness with
gestational age.

Specific objectives

Specific objectives were to measure fetal interventricular
septal thickness by ultrasonography in non-diabetic,
controlled diabetic, and uncontrolled diabetic mothers at
32-35 weeks of gestation, to compare fetal
interventricular ~ septal  thickness  measured by
ultrasonography in healthy normal subjects and diabetic
mothers with controlled glycemic levels and uncontrolled
glycemic levels and to find out correlation between fetal
interventricular septal thickness with gestational age.

METHODS

This cross-sectional study was conducted at the
department of radiology and imaging, BIRDEM, Dhaka,
Bangladesh. A total of 334 subjects were enrolled in this
study as per inclusion criteria. The study duration was 2
years; from July 2012 to June 2014. All study subjects
were divided into 3 groups named group A, group B, and
group C. 167 non-diabetic, 84 controlled diabetics, and
83 uncontrolled diabetic mothers were considered as
group A, group B, and group C respectively. Appropriate
data were collected by using a preformed data sheet. All
respondents underwent the necessary investigation
techniques. Data were analyzed by SPSS computed
program. Approval of the research protocol was taken
from the respective authority. All the patients and control
subjects included in this study were informed about the
risk and benefits of the study. Proper written consent was
obtained from the study subjects.

Data analysis

The study coordinators performed random checks to
verify data collection processes. Completed data forms
were reviewed, edited, and processed for computer data
entry. Frequencies, percentages, and cross-tabulations
were used for descriptive analysis. The data analysis was
performed using statistical package for the social sciences
(SPSS) version 25.0. The significance level of 0.05 was
considered for all tests.

Inclusion criteria

Non-diabetic and diabetic pregnant women, women with
a gestational age of 32-35 weeks, diabetic mothers with
recent reports of HbAL1C level, women with Singleton
pregnancy and patients who had given consent to
participate in the study were included in the study.

Exclusion criteria

Women with twin/ multiple pregnancies, pregnant mother
having medical disorder other than diabetes mellitus.
(e.g., renal disease, cardiac disease), patients who had
any fetal, placental, or umbilical cord anomaly detected at
USG and fetus with intrauterine growth retardation
(IUGR) or macrosomia were excluded.
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RESULTS

Almost half of 80 (47.9%) subjects belonged to <25 years
in group A, 44 (52.4%) belonged to 26-30 years in group
B and 44 (53.0%) belonged to 26-30 years of age in
group C. The mean age was found 25.9+3 years in group
A, 25.5%£2.9 years in group B, and 25.2+3.3 years in
group C. The difference was not statistically significant
(p>0.05) among the three groups (Table 1). It was
observed that almost one-third; 54 (32.3%) subjects were
32 weeks in group A, 33 (39.3%) in group B, and 30
(36.1%) in group C. The mean gestational age was found
33.3£1.1 weeks in group A, 33.6+0.9 weeks in group B,
and 33.5%1.1 weeks in group C. The difference was not
statistically significant (p>0.05) between the three groups
(Table 2). Among the study subjects, almost two-thirds;
of 108 (64.7%) subjects had 3.5 mm in group A, 79
(94%) had 3.6-4.5 mm in group B and 76 (91.6%) had
>4.5 mm in group C. The mean fetal interventricular
septal thickness was found 3.83+£0.31 mm in group A,
3.9£0.25 mm in group B, and 6.6+0.43 mm in group C.

7.0+£0.18 mm in group C. The difference was statistically
significant (p<0.05) between the three groups (Table 5).
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Figure 1: Scatter diagram showing no significant
positive correlation (r=0.020; p=0.800) between fetal
interventricular septal thickness and gestational age

of non-diabetic mothers.

The difference was statistically significant (p<0.05)
between the three groups (Table 3). Regarding variation
in fetal interventricular septal thickness, it was observed A %

Y=0.0383x+2.6432 r—

that group A vs group C and group B vs group C was g * e
statistically significant (p<0.05), but group A vs group B l;' H 4 .

was not statistically significant (p>0.05) (Table 4). It was bl . d
observed that the mean fetal interventricular septal 58

thickness was found 3.44£0.22 mm in group A, 5% 55 .

3.91+0.11 mm in group B, and 6.94+0.19 mm in group C
during 32 weeks of gestational age. During 33 weeks of
gestational age, the mean fetal interventricular septal
thickness was found 3.38+0.2 mm in group A, 3.83+0.24 H 3 3 3 3 3
mm in group B, and 6.88+0.83 mm in group C. During Gestational age

34 weeks of gestational age the mean fetal [ —

interventricular septal thickness was found 3.50+0.23 mm
in group A, 4.01£0.22 mm in group B and 6.76+0.35 mm
in group C. During 35 weeks of gestational age the mean
fetal interventricular septal thickness was found
3.42+0.24 mm in group A, 3.94+0.19 mm in group B and

Figure 2: Scatter diagram showing no significant
positive correlation (r=0.163; p=0.138) between fetal
interventricular septal thickness and gestational age

of controlled diabetic mothers.

Table 1: Distribution of the study subjects by age (n=334).

Group A (n=167)
N %

Group B (n=84) Group C (n=83)
N % N %

Age (years)

<25 80 47.9 36 42.9 36 43.4
26-30 78 46.7 44 52.4 44 53.0 0.213
>30 09 54 04 4.8 03 3.6

Mean+SD =25.9+3.0, 25.5+2.9, 25.2+3.3, range (min-max) =(20,34); (21,33); (20,31).

Table 2: Distribution of the study subjects according to gestational age (n=334).

Gestational Group A (n=167) Group B (n=84) Group C (n=83)

N % N % N %
32 54 32.3 10 11.9 22 26.5
33 48 28.7 24 28.6 15 18.1 0.079
34 33 19.8 33 39.3 30 36.1
35 32 19.2 17 20.2 16 19.3

Mean+SD=(33.3+1.1), (33.6+0.9), (33.5+1.1).
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Table 3: Distribution of the study subjects according to fetal interventricular septal thickness, (n=334).

Fetal P value
interventricular

septal thickness N % N % N %

<35 108 64.7 03 3.6 0 0.0 0.001
3.6-45 59 35.3 79 94.0 7 8.4

>4.5 0 0.0 02 2.4 76 91.6

Mean+SD =(3.83+0.31), (3.9+0.25), (6.6+0.43).
Table 4: Statistical analysis (Level of significance) of inter-group (n=334).

Groups of subjects Level of significance

Group A vs group B 0.071
Group Avs group C 0.001
Group B vs group C 0.001

Table 5: Mean fetal interventricular septal thickness according to different gestational ages among the study
subject (n=334).

Group A (n=167)
mean+SD

Group B (n=84)
meanSD

Group C (n=83)
mean=SD

Gestational age (weeks

P value

32 3.4420.22 (3.3,8)
33 3.38+0.2 (3,3.7)
34 3.5+0.23 (3,3.8)
35 3.4240.24 (3,3.7)
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Figure 3: Scatter diagram showing no significant
positive correlation (r=0.136; p=0.221) between fetal
interventricular septal thickness and gestational age

of uncontrolled diabetic mothers.

DISCUSSION

In this study, almost half of 80 (47.9%) subjects belonged
to <25 years in group A, 44 (52.4%) were age belonged
to 26-30 years in group B and 44 (53.0%) were age
belonged to 26-30 years in group C. The mean age was

3.91+0.11 (3.8,4.1)
3.83+0.24 (3.8,4.1)
4.01+0.22 (3.6,4.4)
3.94+0.19 (3.6,4.2)

6.94+0.19 (6.7,7.3) 0.001
6.88+0.83 (5.9,7.2) 0.001
6.76+0.35 (5.9,7.2) 0.001
7+0.18 (6.7,7.2) 0.001

found 25.9+3 years in group A, 25.5+2.9 years in group
B, and 25.2+3.3 years in group C. The difference was not
statistically significant (p>0.05) among the three groups.
Another study showed mean age was found 29.5+2.8
years varying from 24-36 years in the diabetic group, and
28.4+4.35 years varying from 25-34 years in the non-
diabetic group.! In another study, the mean age of the
women was 27.69+5.53 years, which was comparable
with the current study.'? In this series, it was observed
that almost one-third of subjects were 32 weeks in group
A, 39.3% in group B, and 36.1% in group C. The mean
gestational age was 33.3+l.1 week, 33.6+0.9 weeks, and
33.5+1.1 weeks in group A, group B, and group C
respectively, which were almost identical among the
three groups, and no statistically significant (p>0.05)
difference was found among the three groups. Similarly,
another study showed the mean gestational age at the
time of examination was 30.6+3.1 weeks varied from 25-
36 weeks in the non-diabetic group, 28.5+2.7 weeks
varied from 23-33 weeks in the controlled diabetic group
and 32.3+3.5 weeks varied from 24-39 weeks in the
uncontrolled diabetic group.®* Another study found the
mean gestational age was 33.24+0.99 weeks varied from
32-35 weeks of gestational age, which closely resembled
the present study.’> Among the study subjects, almost
two-thirds 108 (64.7%) subjects had 3.5 mm in group A,
79 (94%) had 3.6-4.5 mm in group B and 76 (91.6%) had
>4.5 mm in group C. The mean fetal interventricular
septal thickness was found 3.83£0.31 mm in group A,
3.9+0.25 mm in group B, and 6.6+0.43 mm in group C.
The difference was statistically significant (p<0.05)
between the three groups. A significant (p>0.05)
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difference was found as regards the septal thickness
between uncontrolled and controlled diabetics and
between the uncontrolled and non-diabetic groups and no
difference was found between the controlled diabetics
and non-diabetic group (p>0.05).another study revealed,
that the eight cases had a mean interventricular septal
thickness of 7.38+0.74 mm which was relatively higher
in comparison to the mean of the total cases of the non-
diabetic group. In, in the present study, there were 4 cases
of uncontrolled diabetic subjects having an
interventricular septal thickness of 8.4 mm, which
resembled their study.! Similar observations to this study
regarding the inter-ventricular septal thickness were also
observed by several studies.’®'® In this current study it
was observed that the mean fetal interventricular septal
thickness was found 3.44+0.22 mm during 32 weeks of
gestational age in group A, 3.91+0.11 mm in group B and
6.94+0.19 mm in group C. The mean fetal
interventricular septal thickness was significantly higher
in group C followed by group B and group A in each
week of gestational age in the present study, which was
comparable with another study.’® In this study, it was
observed that a non-significant positive correlation
(r=0.020, p>0.06) was found between fetal
interventricular septal thickness and gestational age in
nondiabetic patients. Another author showed the
correlation coefficients of the IVSD and I1VSS over the
gestation age were 0.11 and 0.12 respectively.'> The
values of fetal IVST were not significantly different with
advancing gestation from 32 to 35 weeks. The 95%
percentile of the IVSD and IVSS was 4.51 mm and 6.2
mm, respectively. The above findings were similar to
several studies'’-2

Limitations

The study was conducted in a single hospital with a small
sample size. So, the results may not represent the whole
community. Moreover, there was a lack of full neonatal
echocardiograms.  Further  study should include
longitudinal  neonatal  follow-up and  postnatal
echocardiographic examination to relate changes in the
IVST which occur as fetuses adapt to postnatal periods.

CONCLUSION

In this study, the fetal interventricular septal thickness
was significantly higher in uncontrolled diabetic mothers
followed by controlled diabetic and non-diabetic, and
almost alike between non-diabetic and controlled diabetic
mothers. So, it can be concluded that an m-mode ultra-
sonogram is valuable in the measurement of
interventricular  septal  thickness in  non-diabetic,
controlled diabetic, and uncontrolled diabetic mothers.

Recommendations
M-mode ultra-sonogram measurement of interventricular

septal thickness can be included in routine scanning
during the third trimester. However, further studies are

needed with larger numbers and postnatal follow-up to
reach a cut-off value of the septal thickness for the
prenatal prediction of symptomatic cardiomyopathy in
infants of diabetic mothers.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Nashaat EH, Mansour GM. Uncontrolled Diabetes
Mellitus  and Fetal Heart', Researcher.
2020;2(S):45-55.

2. Jesmin S, Akter S, Akashi H, Al-Mamun A, Rahman
MA, Islam MM et al. Screening for gestational
diabetes mellitus and its prevalence in Bangladesh.
Diabetes Res Clin Pract. 2014;103(1):57-62.

3. Golding J. ALSPAC (Avon Longitudinal Study of
Parents and Children) Study Team. The outcome of
pregnancy in diabetic women: more investigation is
needed into whether control of diabetes is poorer in
England than Norway. BMJ. 2001;322:614-5.

4. Fathi |. Diabetes mellitus and pregnancy. Libyan J
Med. 2006;1(1):28-41.

5. Aroyo R, Rodriguez-Pinilla E, Cordero JF. Maternal
diabetes: the risk for specific birth defects. Eur J
Epidemiol. 1992;8:503-08.

6. Hornberger LK. Maternal diabetes and the fetal
heart. Heart. 2006;92(8):1019-21.

7. Bénhidy F, Acs N, Puhd EH, Czeizel AE. Congenital
abnormalities in the offspring of pregnant women
with type 1, type 2 and gestational diabetes mellitus:
A population-based case-control study. Congenital
anomalies. 2010;50(2):115-21.

8. Kitzmiller J, Buchanan TA, Kjos S, Combs CA,
Ratner RE. Preconception care of diabetes:
Congenital ~ malformations and  spontaneous
abortions. Diabetes Care. 1996;19(5):514-33.

9. Kafle P, Ansari MA, Khanal U. Fetal Cardiac
Interventricular Septal Thickness at 28-37 Weeks of
Gestation in  Nepalese  Population.  NJR.
2012;22(3):36-42.

10. Cooper MJ, Enderlein MA, Tarnoff H, Roge CL.
Asymmetric septal hypertrophy in infants of diabetic
mothers. Fetal echocardiography and the impact of
maternal diabetic control. Am J Dis Child.
1992;146(2):226-9.

11. Allan LID, Joseph MC. M-mode echocardiography
in the developing human fetus. Br Heart J.
19982;47:573-83.

12. Patchakapat L, Uerpairojkit B, Wacharaprechanont
T, Manotaya S,  Tanawattanacharoen S,
Charoenvidhya D. Interventricular Septal Thickness
of Thai Fetuses: at 32 to 35 Weeks' Gestation. J Med
Assoc Thai. 2006;89(6):748-54.

13. Zielinsky P, Hagemann LL, Lima RP, Sfoggia L,
Krause DP. Prenatal Hypertrophic Cardiomyopathy
and its Association with Amniotic Fluid Insulin in

International Journal of Research in Medical Sciences | May 2023 | Vol 11 | Issue 5 Page 1454



14.

15.

16.

17.

18.

Rahman Y et al. Int J Res Med Sci. 2023 May;11(5):1450-1455

Fetuses of Diabetic Mothers. J Am Coll Cardiol.
1995;25(21):105-6.

Narchi HI, Kulaylat N. Heart disease in infants of
diabetic  mothers. Images Paediatr Cardiol.
2000;2(2):17-23.

Gandhi JA, Zhang XY, Maidman JE. Fetal cardiac
hypertrophy ad cardiac function in diabetic
pregnancies. Transactions of the
FiftentAnualMectingOf The society Of Perinatal
Obstetricians. Am J Obstetr Gynecol.
1995;173(4):1132-6.

Zielinsky P. Role of prenatal echocardiography in the
study of hypertrophic cardiomyopathy in the fetus.
Echocardiography. 1991;8(6):661-8.

Veille JC, Sivakoff M, Hanson R, Fanaroff AA.
Interventricular septal thickness in fetuses of diabetic
mothers. Obstetr Gynecol. 1992;79(1):51-4.

Veille JC, Hanson R, Steele L, Tatum K. M-mode
echocardiographic evaluation of fetal and infant
hearts:  Longitudinal ~ follow-up  study from

19.

20.

intrauterine life to year one. Am J Obstet Gynecol.
1996;175(4):922-8

Tan J, Silverman NH, Hoffman J, Villegas M,
Schmidt KG. Cardiac dimensions determined by
cross-sectional echocardiography in the normal
human fetus from 18 weeks to term. Am J Cardiol,
vo0l.1992;70(18):1459-67.

Weber HS, Copel JA, Reece EA, Green J, Kleinman
CS. Cardiac growth in fetuses of diabetic mothers
with  good metabolic control. J Pediatr.
1991;118(1):103-7.

Cite this article as: Rahman Y, Mohiuddin AS,
Sultana S, Zahan N, Johora FT. Comparison of
ultrasonographically measured fetal interventricular
septal thickness between diabetic and healthy
mother. Int J Res Med Sci 2023;11:1450-5.

International Journal of Research in Medical Sciences | May 2023 | Vol 11 | Issue 5 Page 1455




