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A study on evaluation of foetal thyroid volume in aborted foetus by ellipsoid method
in relation to gestational age
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Abstract

Introduction: Thyroid volume measurement is a better reflection of thyroid gland growth than any other linear dimension of the
organ. Foetal thyroid volume is significantly correlated with gestational age and foetal weight.

Aim: To evaluate the foetal thyroid volume in relation to the gestational weeks.

Materials and Methods: A total of 22 (Male - 9; Female - 13) aborted foetuses were collected from the department of Anatomy,
ESIC Medical College & PGIMSR, Chennai.

Results: We have observed there was significant increase in thyroid volume with the correction factor (CF-0.479) by ellipsoid
method in relation to gestational weeks. Thyroid volume with correction factor was noted to be more in males as compared to
females in all gestational age groups. There was a gradual increase in thyroid weight in relation to thyroid volume in all groups of
gestational ages in our study.

Conclusion: The present study evaluated the foetal thyroid volume in relation to the gestational age in aborted foetuses and also

suggested the volume related changes of the thyroid gland in foetal life and its abnormalities.

Keywords: Evaluation, Gestation, Thyroid, Volume.

Introduction

Thyroid volume is increased in thyroid
dyshormonogenesis while it is decreased in thyroid
hyperplasia.* Volumetric evaluation of the thyroid gland
is based on the use of an ellipsoid model to measure in
cm?®. With the ellipsoid model, the height, width, and
thickness of each lobe are measured and multiplied. The
obtained result is then multiplied by a correction factor,
whichis /6, or 0.524.%* A strong correlation was found
between the volume of the thyroid gland calculated by
ultrasonography and the volume assessed after
dissection of the gland and immersion in water.® Volume
measurement of autopsy thyroid glands subsequently
immersed in water by using a modified correction factor
of 0.479 resulted in a more accurate assessment of
thyroid volume compared with the previously accepted
correction factor of /6, or 0.524.5 The size of the foetal
thyroid gland may be indicative of foetal or postnatal
complications. The aim of the present study was to
evaluate the foetal thyroid volume by using ellipsoid
method in aborted foetuses in relation to gestational age.

Materials and Methods

A total of 22 (Male - 9; Female - 13) formalin
preserved dead embryos and foetuses with relevant
obstetric records available in Department of Anatomy,
ESIC Medical College & PGIMSR, Chennai were
utilized for this study. The foetuses were of 16-40 weeks
of gestational age. The foetuses were preserved by
injecting 10% formalin solution into the pleural,
peritoneal and the cranial cavities. Isolation of thyroid

gland from its neighbouring structures in the neck was
done by dissection method. The physical measurements
of the thyroid gland i.e. length, width, thickness and
weight were recorded (Fig. 1a). The specimens were
categorized into 16-24 weeks, 26-34 weeks and >36
weeks of gestational ages. We have evaluated the thyroid
volume by using ellipsoid method equation (t / 6 x
Length x Width x Thickness of the thyroid gland) in
relation to the gestational ages (Fig. 1b). The present
work was approved from the ethical committee of ESIC
Medical College, Chennai. The data were processed and
statistical analyses were done by unpaired students ‘t’
test and one-way ANOVA test. All the statistical
analyses were done by using the SPSS 11.0 version.
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in aborted foetus (insitu) by

Fig. 1a: Thyroid glan
dissection method
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Fig. 1b: Ellipsoid method measurements of thyroid gland: Length of the gland - L; W-Width of the gland; T-
Thickness of the gland (Antero - posterior length)

Table 1: Foetal thyroid volume and thyroid weight in 16-24 gestational weeks

S. No. Age Sex Length Width Thickness Thyroid volume Thyroid
(Weeks) (CF-0.479) weight (Gms)
1 16 Female 0.5 1.2 0.2 0.057 2.0
2 16-22 Male 0.7/1.0 1.6 0.2 0.130 2.0
3 18 Female 0.7 1.1 0.1 0.036 2.1
4 18-20 Male 0.8 1.2 0.2 0.045 2.0
5 20 Female 0.8 1.8 0.2 0.137 2.0
6 22-23 Male 1.2/0.9 1.8 0.3 0.271 4.0
7 22-24 Male 1.0/1.3 2.2 0.3 0.363 3.0
Mean 0.1500 2.4400
Standard Deviation 0.1250 0.7790
P-value P<0.05 P<0.05
Table 2: Foetal thyroid volume and thyroid weight in 26-34 gestational weeks
S. No Age Sex Length Width Thickness | Thyroid volume | Thyroid
(Weeks) (CF-0.479) weight
1 26 Male 1.0 1.6 0.2 0.153 2.0
2 28 Female 1.3/0.8 1.9 0.3 0.286 3.5
3 28 Female 1.1/0.8 2.1 0.4 0.381 3.0
4 32 Female 1.1/13 2.2 0.3 0.363 3.0
5 34-36 Male 1.2 2.2 0.3 0.379 3.5
Mean 0.3100 3.0000
Standard Deviation 0.0970 0.6120
P- value P<0.05 P<0.05

Table 3: Foetal thyroid volume and thyroid weight in >36 gestational weeks

S. No Age Sex Length Width Thickness Thyroid volume Thyroid

(Weeks) (CF-0.479) weight
1 36 Male 2.0 3.1 0.6 1.781 4.0
2 36 Female 15 2.9 0.5 1.041 4.0
3 36 Male 1.9 1.8 0.6 0.982 4.0
4 36 Male 1.9 3.1 0.6 1.692 3.8
5 36 Female 1.2 2.3 0.5 0.661 3.8
6 36 Female 1.2 2.2 0.6 0.758 35
7 36 Female 1.2/1.6 2.6 0.4 0.697 3.8
8 36 Female 2.2/11.2 0.7/0.8 0.5/0.4 0.275 4.0
9 38 Female 1.3/1.6 2.9 0.5 1.006 4.0
10 38-40 Female 1.7 2.9 0.4 0.994 4.1

Mean 0.9900 3.9000

Standard Deviation 0.4570 0.1760

P-value P<0.05 P<0.05

Results thyroid weight was 2.4400+0.7790. In 26-34 weeks of

The foetal thyroid volume in 16-24 gestational gestational age group the foetal thyroid volume was
weeks was 0.1500+0.1250 cm® (CF-0.479) and foetal ~ 0.3100+0.0970cm? (CF-0.479) and foetal thyroid weight
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was 3.0000+0.6120. The foetal thyroid volume in >36
weeks was 0.9900+0.4570cm® (CF-0.479) and foetal
thyroid weight was 3.9000+0.1760. We have observed
there was significant increase in thyroid volume with the
correction factor (Calculating method) in relation to
gestational weeks. Thyroid volume calculated with
correction factor was noted to be more in males when
compared to females in all gestational groups. There was
a gradual increase in thyroid weight in relation to thyroid
volume in all groups of gestational ages in our study. The
evaluation of thyroid volume by ellipsoid method is
significant (P<0.05) in the present study. [Table 1-3].

Discussion

The foetal thyroid volume is significantly correlated
with foetal weight and gestational age if considered
independently and simultaneously. Thyroid volume was
increased with age during childhood and adolescence,
remained stable in young adults and declined in older
subjects. The change in volume was said to be due to
consequence of the changes in size of the acini of the
gland.” We have observed that there was significant
increase in thyroid volume (Calculating method) in
relation to gestational weeks which were in agreement
with previous literatures.®® Hegedus et al. measured the
volume of the thyroid gland in 271 subjects aged 13-92
years by ultrasonic scanning technique and observed its
relationship to body weight, age and sex.® Thyroid
volume with the correction factor showed more
significant values in males when compared to females in
all gestational groups in our study which is one of the
indicating factor of role of sex in relation to changes in
thyroid volume. Fetal thyroid volume was found to
increase exponentially with advancing gestational age
and the growth trend was in accordance with the changes
in foetal thyroxine level during gestation.8° The
maturational phase of the foetal thyroid begins at 12-18
weeks. After 20 weeks of gestation, the foetal thyroid
gland undergoes progressive functional
development.®1-13 The volume of the thyroid gland rises
in a linear fashion, because of increasing size and amount
of follicles and with senescence.* The results of the
present study are in agreement with the previous
literatures. Evaluation of thyroid volume by
ultrasonography method was already established, the
current study was undertaken to evaluate the thyroid
volume in aborted foetus by using ellipsoid method
which will provide basic knowledge to the clinicians
irrespective of some limitations.

Conclusion

The present study on foetal thyroid volume in
relation to the gestational age in aborted foetuses by
using ellipsoid method gives basic knowledge to
clinicians about the thyroid gland growth reflection and
its anomalies.
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