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Abstract:

Objective: Objective of the study were to evaluate dimensions of both lobes and calculation of thyroid
volume by using ultrasonography (USG) and to compare these parameters between pregnant and
non-pregnant in Karachi, Pakistan.

Methodology: It was a clinical cross-sectional study that was conducted at Gynae OPD and Radiology
Department, Karachi from October 2016 to December 2018 through consecutive sampling. The study
volunteers of reproductive age (14 - 45 years) were included and divided into two groups (pregnant
and non-pregnant women). The dimensions of each lobe and calculation of thyroid volume were
taken into the account through their standard protocol after following inclusion and exclusion criteria.
Results: The comparisons were made on thyroid gland dimensions, ultrasound outcomes of right
and left lobe length, width, depth and volume of thyroid gland. In pregnant women, right lobe length
was 2.91 + 1.05, width was 1.54 + 0.41 and depth was 2.31 + 1.41 whereas in non-pregnant women
mean right lobe length was 2.50 + 0.97, width was 1.34 + 0.51 and depth was 1.68 + 0.98. The
mean difference was considered statistically significant in pregnant women with p-value (< 0.01). In
pregnant women thyroid volume was 7.02 + 3.21 whereas in non-pregnant, it was 5.58 + 2.41 which
was significantly increased in pregnant women with p-value (< 0.01).

Conclusion: Therefore, our study concludes that, in our population at least half of the apparently
healthy pregnant females do have some degree of iodine deficiency. The volume of the gland is in-
creased during pregnancy, suggesting iodine deficiency.

Keywords: Pregnant women, thyroid gland, ultrasonography

IRB: Approved by Institutional Review Board, Dow University of Health Sciences. Ref# IRB-1064/DUHS/
Approval/2018/82. Dated: 14" June 2018.

Citation: Ahmed H, Fehmi S, Rahim A, Perveen K, Samreen T, Ainuddin JR . To Evaluate the Dimen-
sions of Each Lobe and Total Volume of Thyroid Gland by Ultrasonography Among Pregnant and Non-

Original Article

pregnant Women in Local Population of Karachi.

Introduction

Thyroid gland is an important endocrine gland
in human body'. The present perceptive of its ana-
tomical relations, functional status and diseases
were exposed by researchers of 17" to 20" centu-
ries?. lodine is a micronutrient, essential for the
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growth of the thyroid gland which is required for the
production of thyroid hormones, tri-iodo-thyronine
(T3) and thyroxine or tetra-iodothyronine (T4). These
are responsible for body's biochemical processes,
normal development, metabolic and neural activity®.
The thyroid gland becomes distended due to in-
creased size of the gland and obvious during preg-
nancy due to iodine deficiency, known as
pregnancy goitre or iodine deficiency goitre*.

The thyroid volume is significantly associated
with socio-demographic factors (age, height and
weight)®. Thyroid volume is increased due to lack of
iodine and can cause a variety of health and devel-
opmental consequences known as lodine deficiency
Disorders (IDD)8. When IDD appears in pregnancy,
it is related with maternal and foetal hypothyroidism,
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mental impairment, increased neonatal and infant
mortality. Ultrasonography (USG) can be used to
measure the dimensions of each lobe and calculate
the volume of thyroid gland’.

Thyroid gland plays a vital role all over the
pregnancy and can have an effect on health. During
pregnancy there is an increased metabolism to
meet the demand for energy therefore, increased,
thyroid hormones and iodine is required®. Determi-
nation of thyroid dimensions is important in the di-
agnosis and management of thyroid disorders and
lodine deficiency disorders (IDD)°. According to
WHO criteria, the requirement of adequate intake of
iodine is about 200 mg iodine/day (range between
200 - 300 mg) in pregnant women for the proper de-
velopment of foetus™®.

USG is the imaging procedure, which is non-in-
vasive, cost effective and does not require sedation
or anesthesia'’. The WHO has recommended the
ultrasound technique in pregnant women, to improve
the iodine deficiency goitre. It is also suggested
that the USG is the most reliable tool for measuring
the size and evaluating the thyroid volume in preg-
nancy?®.

The size of thyroid gland increases in preg-
nancy by 20 to 40% in iodine deficient areas be-
cause there is increased production of thyroid
hormone due to increased requirement by foetus,
increased excretion of iodine by kidneys and
increased dietary intake of iodine in pregnancy,
as developing foetus is utterly dependent on thyroid
hormones from mother particularly in first trimes-
ter'2.

All the way through pregnancy, the thyroid
glands show different degrees of enlargement due
to lack of thyroid hormones production, caused by
iodine deficiency leading to hypothyroidism'3. The
enlargement of thyroid gland is generally due to di-
etary iodine deficiency. Therefore, it is important
that iodine intake should be increased in preg-
nancy'.

The thyroid gland has superficial location in
the body. It is an appropriate organ for its size and

volume to be measured by USG. To evaluate the
glandular size (normal and enlarged), USG is the
most accurate technique that provides correct infor-
mation about dimensions of lobes and volume of
the gland'®'¢. The dimensions can be measured as
longitudinal or cranio-caudal (length), transverse
(width) and anterio-poterior (depth) image and the
volume can be calculated by multiplying L, W and
D with a WHO-recommended correction factors
(0.479).

This study was performed for the awareness of
iodine deficiency goitre during the pregnancy be-
cause the low levels of iodine based thyroid hor-
mones have a negative impact on both mother and
foetus. Unfortunately, many women remain unaware
of hypothyroidism until the size of the thyroid gland
is increased and become apparent as goitre. So,
there was a need to carry out a study to identify
pregnant women suffering from thyroid hormone and
iodine deficiency to avoid the resultant problems in
the foetus.

Patients and Methods

It was a cross- sectional study. In this study
both pregnant and non-pregnant women of reproduc-
tive aged (14 - 45 years) were included through con-
venient sampling from October 2016 to December
2018. Patients were recruited from gynae OPD ac-
cording to inclusion and exclusion criteria. Verbal
and written consents, proper history were taken
from all included patients. Patients with history of
thyroidectomy, ectopic thyroid gland, goitre or any
thyroid dysfunction were excluded. Non pregnant
(attended gynae OPD for other reasons or who
were not having thyroid disease), individuals with
clear thyroid ultrasound were included in the study.

These women were shifted to radiology depart-
ment for thyroid sonography to measure the size of
each lobe and volume of thyroid gland. Ultrasound
was performed under the supervision of radiologist
by GE Voluson S6 using a linear high frequency
(7.5 MHz) probe. This procedure took about 15 - 20
minutes. All patients were examined in supine posi-
tion with their neck hyperextended and pillow under
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their shoulder. The cranio-caudal, medio-lateral and
antero-posterior diameter of each lobe were noted,
that represent the length, depth and width of thyroid
gland respectively.

According to WHO-recommended correction
factor these measurements were multiplied with
(0.479) to calculate the volume. The left and right
thyroid lobes dimensions were then summed up to
evaluate the total thyroid volume by using formula,
V(mI)=0.479 (LxWxD).

The study was approved by the ethical review
committee and BASR committee. Open Epi website
was used to calculate the sample. All data were re-
corded by non probability consecutive sampling
technique. P-value of <0.05 was considered statisti-
cally significant, 99% confidence interval used to
calculate the sample size which was 100. All data
were analysed by using SPSS version 23. Descrip-
tive statistics were used to analyses the means
and standard deviations of thyroid volume among
pregnant and non-pregnant. Independent sample t-
test was applied to compare dimensions of each
lobe and thyroid volume between two groups.

Results

A total number of 100 women were included
(50 were pregnant and 50 were non-pregnant).
Mean and standard deviation (SD) were calculated
in both groups and independent sample t-test was
used to compare both groups. All p-values less
than 0.05 were considered significant.

Discussion

There are numerous physiological changes that
take place in thyroid gland to enhance the thyroid
size, volume and thyroid hormones in pregnancy as
there is increase in requirement for iodine, energy
and to adapt the metabolic and hormonal modifica-
tions by the maternal organs'. The thyroid gland
volume (TGV) is variable between different popula-
tions. The variations that occur in thyroid gland are
due to iodine deficiency in pregnancy'®. Since
1987, the inaccurate estimation of thyroid size by

inspection and palpation is mainly replaced by de-
termination of TGV by USG'920,

In this study, we assessed the changes in size
and volume of the thyroid gland in relation to normal
pregnancy. We found a significant increase in size
of right, left lobe of thyroid gland and total thyroid
volume in pregnant as contrast to non-pregnant.
The reason for this enlargement is increased TSH
levels in response to low thyroid hormones levels
which leads to hypertrophy of thyroid follicles and
collection of colloids as a result of decreased hor-
mone synthesis may be due to deficient dietary in-
take of iodine.

Like our findings, a study conducted by K.
Suzy A. Rhman Saad in 2018, found significant
changes in the size of each lobe of thyroid gland?'.
The thyroid size is not sufficient to be detected
by physical examination or by palpation of the
gland but should be evaluated by USG?. In the
same way, a study done in 2015, by Henrietta OC
et.al, revealed that there was an increase in thyroid
volume during pregnancy that may be develop io-
dine deficiency goitre'. If there is increase in TGV
during pregnancy it is well-known as pregnancy goi-
tre. It is essential to know the normal physiological
limits of thyroid volume to differentiate it from further
thyroid problems?:.

To the best of our knowledge so far, no study
determined the dimensions of each lobe and total
volume of thyroid gland by using USG among preg-
nant and non-pregnant in local population.

This study gives the overview of dimensions of
each lobe and total volume of thyroid gland among
pregnant and non-pregnant in local population.
Evaluation of total thyroid volume between both
groups in local population would help us to deter-
mine the iodine deficiency in pregnant women. It
can be prevented by early detection of iodine in
urine during pregnancy. The knowledge of thyroid
lobes dimensions and volume is essential to be re-
organized as these measures are significantly af-
fected by environment, nutrition and lifestyle during
pregnancy. This was a cross-sectional study. There
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Table 1. Mean Comparison of Right Lobe Length, Width and Depth
between Pregnant and Non-Pregnant Women

Parameters  Pregnant Non-Pregnant

Right lobe Mean + SD  Mean + SD p-value

Length 291+£1.05 250 %097 0.04*
Width 154 +041  1.34 +0.51 0.03*
Depth 231+141 168 +0.98 0.01*

*p<0.05 was considered significant using Independent Sample t-test.
Left lobe dimensions (length, width and depth):

Figure 1. shows the comparison of right and
left lobe dimensions of thyroid gland among two
groups. This graph is showing that the length, width
and depth of each lobe was significantly increased
in pregnant women. Total thyroid volume (TTV) :

In pregnant women, the mean left lobe length
was 3.14 £ 0.93, width was 1.50 + 0.35 and depth
was 2.27 + 1.37 whereas in non pregnant women
the mean left lobe length was 2.58 + 0.85, width
was 1.28 + 0.28 and depth was 1.65 + 0.98. The
mean difference was considered statistically signifi-
cant with p-value <0.05 as shown in Table 2 and
Figure 1. represents the mean and standard devia-
tions of left lobe dimensions among pregnant and
non pregnant in local population, Karachi. Length,
width and depth were found significantly increased
in pregnant women with p-value < 0.05.

Table 2. Mean Comparison of Left Lobe Length, Width and Depth
between Pregnant and Non Pregnant Women

Parameters Pregnant Non-Pregnant

Right lobe Mean £ SD Mean £ SD p-value
Length 314 £093 258+0.85 0.01*
Width 150 +0.35 1.28 £0.28 0.01*
Depth 227137 165+0.98 0.01*

*p<0.05 was considered significant using Independent Sample t-test

In pregnant women, mean total thyroid volume
was 7.02 £ 3.21 whereas in non pregnant women, it
was 5.58 = 2.41. The mean difference was consid-
ered statistically significant with p-value 0.01 as
shown in table Table 3 and figure Fig 2.

Table 3. Mean comparison of TTV between Pregnant and Non-
Pregnant Women

Parameters Pregnant Non-Pregnant

Total thyroid volume  Mean + SD  Mean £ SD  p-value
702+321 558+241 001

Mean

Left LOBE  Left LOBE  LeftLOBE RightLOBE RightLOBE Right LOBE
Length Width Depth Length Width Depth

Fig 1. Mean comparison of right and left lobes dimensions be-
tween pregnant and non pregnant women

Figure 2. .Shows the comparison Comparison of Total Thyroid
Volume which was significantly increased in pregnant women with p-
value 0.01* increased in pregnant women with p-value 0.01*.

8
: 7.02 L
6 558
: 5
Z 44 Total Thyroid
7 @ Volum e
2
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n=50) {n=50)

Fig 2. Comparison of Total Thyroid Volume which was signifi-
cantly increased in pregnant women with p-value 0.01*
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was a problem in recruiting elder and obese ladies
as control. We have included only those women
who had normal thyroid scan and did not have any
thyroid disorder. Objectives of this study were to
evaluate the dimensions of each lobe and volume of
thyroid gland by using USG among pregnant and
non-pregnant women that exist in Karachi, Pakistan
and to determine whether these measurements vary
significantly among both groups.

Researchers have exposed that iodine defi-
ciency in pregnancy may result in poor maternal
and neonatal outcomes. It may lead to spontane-
ous abortions, congenital anomalies, low birth
weight, placental abnormalities in pregnancy and
goitre, impaired mental function, low 1Q and stunted
growth in childhood?*.

Conclusion

According to the study results, we conclude
that there was a significant variation in mean TTV
among pregnant women. This may be the result of
deficient intake of dietary iodine during pregnancy in
our population. These women and their foetuses are
at risk of maternal and fetal hypothyroidism.
Gynaecologists or clinicians who care for pregnant
females are advised to recommend adequate di-
etary iodine intake and this essential micronutrient
during preconception and pregnancy. Thyroid profile
must be assessed carefully of all pregnant females
at their antenatal visits to prevent the irreversible
pregnancy outcomes in the early stage of foetal de-
velopment.
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