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Abstract

57 fetal echocardiographic examinations have been performed as 
part of a screening sonography evaluation in pregnant women with 
insulin dependent diabetes. We have analyzed fetal heart size, in
terventricular septum thickness, fetal heart rate, 4 chamber view 
and ventrículo arterial connections. There were no statistical differ
ences as to heart size between the diabetic and the normal group: 
0.30 ± 0.05 and 0.33 ± 0.06 respectively. There were statistical dif
ferences as to fetal heart rate between the diabetic and the normal 
group: 147 ± 10 and 137 ± 6 (p < 0.01). The interventricular septal 
thickness was statistically higher than that of controls: 4.3 ± 0.9 and 
3.5 ± 0.7 mm, respectively.

There was one case of ASD secundum and one Coarctation of 
aorta, one Duodenal Atresia and one Hydrocephalus without heart 
defects.

Zusammenfassung

57 fötale echokardiographische Untersuchungen wurden als Teil 
einer Ultraschall-Screening-Untersuchung bei schwangeren Frauen
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mit insulinabhängigem Diabetes durchgeführt. Wir haben die fötale 
Herzgröße, die Dicke des intraventrikulären Septums, die fötale 
Herzfrequenz, die Anordnung der vier Kammern und die ventrikulo- 
arteriellen Verbindungen analysiert. Es fanden sich keine statisti
schen Differenzen zwischen der Herzgröße bei der diabetischen 
Gruppe im Vergleich mit der normalen: 0.30 ± 0.05 und 0.33 ± 0.06. 
Jedoch fand sich eine statistische Differenz zwischen der Herzfre
quenz bei der diabetischen Gruppe im Vergleich zu den Normdaten: 
147 ± 10 und 137 ± 6 (p < 0.01). Die intraventrikuläre Dicke des 
Septums war statistisch größer als die bei Kontrolluntersuchungen: 
4.3 ± 0.9 und 3.5 ± 0.7 mm.

Es gab einen Fall von sekundärem Vorhofseptumdefekt, einen 
Fall von Verwachsung der Aorta, einen Fall von Duodenalatresie und 
einen Fall von Hydrocephalus ohne Herzfehler.

Introduction

It is well accepted that in neonates of mothers with insulin dependent diabetes 
one may expect a higher incidence of congenital abnormalities compared to the 
offspring of mothers with normal carbohydrate metabolism1. Cardiac malfor
mations and cardiomyopathy belong to the most common defects in newborns 
of diabetic mothers2. In this paper results of fetal echocardiographic examina
tions, performed from June 1st 1990 to December 30th 91, are reported as part 
of a screening sonography evaluation in pregnant women with diabetes.

1. fetal heart rate (FHR) assessment on the basis of umbilical Doppler wave 
form (frequency and regularity),

Table 1. Qualitative data for diabetic group and control

Diabetes Control Statis. diff.

HA/CA (57) (100%) 0.30 ±0.05 0.33 ± 0.06 P^>0.05
FHR (57) (100%) 147 ±10 137 ±6 P<CO.01
IVS (36) (65 %) 4.3 ± 0.9 3.5 ±0.7 P<CO.01

HA/CA - heart area I chest area in the 4 chamber view 
FHR - fetal heart rate per min
I VS - septal thickness in mm

Materials and Methods

57 consecutive echocardiography examinations were performed in pregnant 
women with diabetes. Acuson 128 XP or Toshiba 270 A supplied with 5 or 3 MHz 
transducers were used. All studies were recorded on video tapes. The following 
parts were followed during the echocardiographic examination:
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Fig. 1. M-mode tracing of interventricular septum in normal fetal heart

Fig. 2. M-mode tracing of interventricular septum in fetus heart of diabetic mother

2. fetal heart size (HA/CA) assessment on the basis of the ratio 4 chamber area 
divided by chest area3,

3. interventricular septum thickness measured from M-mode recording,
4. 4 chamber view, ventriculo-arterial connections, ductus and aortic arch 

evaluation from two-dimensional presentation.

This data was compared with 100 cases of fetal echocardiography performed in 
normal pregnancy with normal neonatal outcome. The average and standard de
viations were calculated. The Student’s test was used for statistical analysis, and 
coefficient correlations were calculated (linear regression) by using the Statgraf 
computer program.
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Septal thickness versus gestational age r-QA^

Weeks of pregnancy

Fig. 3. The diagram presenting interventricular septal thickness (SEP) according to ges
tational age in diabetic group of pregnancy

Septal thickness versus HbA

HbA (g%)

Fig. 4. The diagram presenting septal thickness (SEP) versus level of glycosylated 
hemoglobin (HbA)

Results

We studied fetal hearts in class A-10, class B-ll, class C-21, class F/R-8 and class 
R-7. There were no statistically significant differences as to HA/CA between di
abetic and control group: (0.30 ± 0.05 and 0.33 ± 0.06, respectively). There were 
statistically significant differences as to fetal heart rate between diabetic and con
trol group: 147 ± 10 and 137 ± 6 (p < 0.01). The interventricular septal thickness 
measured from M-mode tracings was obtained in 36 out of 57 (65 %) cases of 
the diabetic group and the average was statistically higher than that of controls: 
(4.3 ± 0.9 and 3.5 ± 0.7 mm, respectively). Some typical examples of interventric
ular septum in M-mode tracings in normal and “diabetic” fetuses are presented 
in Figs. 1 and 2. There was a weak correlation (r = 0.44) between septal thickness 
and gestational age (Fig. 3). There was no correlation between septal thickness 
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and the level of glycosylated hemoglobin (Fig. 4). Observing the heart morphol
ogy and ventriculo-arterial connections besides great arteries, we successfully 
recorded great arteries in 70 %. There was one case of atrial septal defect (fora
men ovale was 8 mm) and one coarctation of aorta, both confirmed by follow
ups of newborns. In this group, there was also one case of duodenal atresia and 
another case of hydrocephalus, both without heart defects. There were neither 
false positive nor false negative results as given evidence by neonatal follow-ups.

Discussion

There is limited data on the fetal heart evaluation in diabetic pregnancy4’5. The 
most important aim of fetal echocardiography is to rule out congenital heart 
defects. Fetal heart size assessment may be useful for the screening of heart ab
normalities, except for the transposition of great arteries, which may not change 
the 4 chamber view and the heart size. In our material there were only minor 
malformations affecting neither fetal intrauterine life nor neonatal outcome.

The most frequent abnormality in this series of patients was increased in
terventricular septal thickness of fetal heart. This problem has been already 
reported as a benign abnormality5, usually of no haemodynamic effect, which 
should resolve up to 6 months of age2’6. This abnormality was probably linked 
with fetal hyperinsulinemia, but it depends not only on metabolic control7. Our 
data confirms such hypotheses as we did not find any relation between septal 
thickness and the level of glycosylated hemoglobin. There is no data on the 
monitoring of fetal heart rate (FHR), which is relatively simple, especially from 
Doppler umbilical artery tracing, but also from M-mode tracings. In our mate
rial, fetuses of diabetic mothers showed mild tachycardia compared to the con
trol group.

Conclusion: performing fetal echocardiographic examinations of diabetic 
pregnant women, one should be aware of the high possibility of congenital heart 
defect. When fetal heart anatomy is described as normal, one may expect normal 
fetal heart size, mild tachycardia and increased septal thickness.
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