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Ultrasonographic evaluation of the thyroid gland volume
among 8-15-year-old children in Isfahan, Iran
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Abstract Background: Local reference data are needed in the screening of children for thyroid enlargement. We

~  determined the thyroid gland volume using the ultrasonography (US) in schoolchildren of Isfahan, Iran.
Materials and Methods: A total of 360 schoolchildren (59% girls) aged 8-15 years who met the study criteria
were entered the study. Clinical grading of goiter was performed by an endocrinologist according to the
World Health Organization (WHO) classification. Then, a single expert radiologist performed thyroid
volume measurement using a portable ultrasound device. Urinary iodine (Ul) concentration was checked
in 36 randomly selected cases.
Results: On physical examination, 327 (91%), 32 (8.8%) and 1 (0.2%) subjects were classified as normal,
borderline and goiter Grade 2. Mean thyroid volume measured by US was 1.46 = 0.70 ml. Thyroid
volume in boys was significantly higher than girls (1.58 = 0.67 ml vs. 1.38 = 0.71 ml; P = 0.009). Thyroid
volume was positively correlated with the clinical grade of the goiter (r = 0.30, P < 0.001) and with age
(r = 0.25, P < 0.001). Both median and 95" percentile of thyroid volume of our subjects was lower than
the reference values reported by WHO. Median of Ul was 16.90 pg/dl. Ul was not correlated with thyroid
volume (r = 0.12, P = 0.46).
Conclusion: The thyroid size in Isfahanian schoolchildren is lower than the reference values reported by
WHO. These data could be used in determining local reference in the screening of children for thyroid
enlargement.
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INTRODUCTION

Thyroid diseases are among the most common

Access this article online endocrine disorders in children and adolescents. Iodine
Quick Response Code: deficiency disorders (IDDs) are a global public health
Website: problem and is the leading preventable cause of mental
www.advbiores.net impairment world-wide. %2
DOI: According to the goiter prevalence, it is estimated that
10.4103/2277-9175.124637 750 million people world-wide are at risk of IDDs.®!

The median urinary iodine (UI) concentration is one
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of the most widely used indicators for assessing IDDs.
Another important indicator of IDDs in a population
is the enlargement of the thyroid gland, which is the
most apparent manifestation of iodine deficiency.™
Therefore, assessment of the size of thyroid gland is
a useful method in the diagnosis and management of
thyroid disorders.?

Inspection and palpation are two traditional methods
that have been widely used to determine the thyroid
volume. However, the clinical assessment of thyroid
size has been shown to be imprecise and has relatively
high inter-observer variation, especially when the
goiter is small, i.e., Grade 1 or bordering on either
Grade 0 or Grade 2.

Thyroid ultrasonography (US) is a validated and
recommended procedure for the quantitative
assessment of the thyroid gland size.” US is a safe and
noninvasive technique that provides a more accurate
and objective method of thyroid volume measurement
than inspection and palpation.® However, in order to
use US method for determination of thyroid volume
reliable reference data are necessary.™

Although normative values of thyroid volume
measured by US has been described by international
organizations, the pertinence of these international
references for the assessment of IDD in other
populations is unclear and needs further local
investigations."%!2l Moreover, previous studies
have recommended the use of local reference in
the screening of children for thyroid enlargement
until the adoption of a new international reference
for thyroid volume that is applicable for different
countries. 12

In light of the above, this study was aimed to determine
the thyroid volume using US in schoolchildren of
Isfahan, Iran. In addition, we compared the US values
with the findings of clinical examination and evaluated
the correlation between the thyroid volume and UL

MATERIALS AND METHODS

After approval of the study by the Ethic Committee of
Isfahan University of Medical Sciences and obtaining
informed consent from parents, this cross-sectional
study was performed on schoolchildren of Isfahan,
Iran, between December 2011 and May 2012. The
primary sampling unit consisted of elementary and
secondary schools. Subjects were enrolled using a
multistage cluster sampling procedure and then
appropriate numbers of children were sampled
randomly within selected clusters. Finally, a total of
360 schoolchildren of both genders aged 8-15 were

2

entered the study. Subjects were excluded if they had
a history of thyroid surgery or significant underlying
disease such as cardiopulmonary, liver or renal
problems. Available medical records of students and
interviews with parents, teachers and participants
were used to detect exclusion criteria.

First, all demographic data (sex, age, weight and
height) were recorded in a questionnaire. Then,
an Endocrinologist examined all children and
performed goiter grading according to World Health
Organization (WHO) classification. Children were
classified into three groups (Grades 0, 1 and 2) with
respect to goiter grading: Grade 0 — the thyroid
impalpable and invisible; Grade 1 — neck thickening
is present in the result of enlarged thyroid, palpable,
however, not visible in normal position of the
neck (the thickened mass moves upwards during
swallowing); Grade 2 — neck swelling, visible when
the neck is in normal position, corresponding to
enlarged thyroid — found in palpation.™® Afterward,
a single expert radiologist performed thyroid volume
measurement using a portable ultrasound device,
SSD-500 with a 5-MHz linear transducer (Aloka
Co. Ltd., Tokyo, Japan). The volume of each lobe
was calculated, using the formula: V (ml) = width x
length x thickness (cm) x 0:479.0% Then, mean of
the volume of right and left lobes were calculated
and recorded. Ten percent of the participants
(36 children) were randomly selected and were
referred to a single laboratory to check UI level.

Data were analyzed by the statistical package for
the social sciences (SPSS) 20.0 (SPSS Inc., Chicago,
IL, USA). Independent ¢-test, one-way ANOVA,
Spearman correlation, Pearson correlation and
Chi-square were used when appropriate. P values
less than 0.05 were considered as statistically
significant.

RESULTS

Baseline characteristics

This study consisted of 147 (41%) boys and 213
(59%) girls. The baseline characteristics of the 360
investigated schoolchildren aged 8-15 years are listed
in Table 1.

Table 1: Comparison of baseline characteristics between boys

and girls

Baseline Boys Girls Total P
characteristics  (n = 147) (n=213) (n=360)

Age (year) 10.42+1.97  11.25+#2.61  10.91+2.40 0.001
BMI (kg/m?) 26.14+6.24  19.17+4.76  22.01+6.40  <0.0001

Data are presented as mean = SD, n: Number of patients; SD: Standard deviation;
BMI: Body mass index
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Relative frequency of different clinical grades of goiter
According to the clinical grading of goiter, 327 subjects
(91%) were classified as normal (Grade 0), 32 subjects
(8.8%) had borderline goiter size (between Grade
0 and Grade 1) and 1 participant (0.2%) had goiter
Grade 2. None of the patients had goiter 1. There
was no significant difference between boys and girls
in relative frequency of different clinical grades of
goiter [Table 2].

Mean volume of the thyroid gland

The mean volume of the thyroid gland measured by US
was 1.46 + 0.70 ml. The difference in the thyroid gland
volume between boys and girls was statistically significant
(1.58 £ 0.67 ml vs. 1.38 = 0.71 ml respectively; P = 0.009).

Furthermore, patients with different clinical grades of
goiter were significantly different regarding the mean
volume of the thyroid gland [Table 3].

Using Spearman’s correlation, mean of the thyroid
gland volume was positively correlated with the
clinical grade of the goiter (r = 0.30, P < 0.001).

Mean of the thyroid gland volume was positively
correlated with the age of participants (r = 0.25, P

Table 2: Comparison of relative frequency of different clinical
grades of goiter between boys and girls

Clinical Boys Girls Total P
grades of goiter (n = 147) (%) (n= 213) (%) (n=360) (%)

Grade 0 132 (90) 195 (91.5) 327 (91) 0.54
Borderline 15 (10) 17 (8.5) 32 (8.8)
Grade 2 0 (0) 1(0.5) 1(0.2)

Data are presented as number (%), n: Number of patients

Table 3: Comparison of mean of thyroid gland volume in patient
with different clinical grades of goiter

Clinical Mean of thyroid P
grades of goiter gland volume (ml)

Grade 0 (n=327) 1.38+0.58 <0.0001
Borderline (n=32) 2.11+0.67

Grade 2 (n=1) 7.75
Data are presented as mean + SD, n: Number of patients

<0.001). Age and sex specific median and 95" percentile
are presented in Table 4. Figures 1-4 represent
comparison of thyroid volume of Isfahanian boys and
girls in different ages with those reported by WHO.

Ul

Median of UI was 16.90 pg/dl and there was no
significant correlation between Ul and mean of the
thyroid gland volume (r = 0.12, P = 0.460).

DISCUSSION

After the implementation of the national salt-
iodization program, iodine deficiency was resolved
in Isfahan™® and the prevalence of goiter decreased
significantly. However, the prevalence of goiter is still
high in Isfahan schoolchildren."® Although thyroid
palpation has been considered as the standard method
for determining thyroid size, it has been found to be
inadequate for evaluation of mild thyroid enlargement
in schoolchildren.™” Thyroid US is recommended
whenever possible as a validated procedure for the
quantitative assessment of the thyroid gland size."-2"

In the present study, we represented the thyroid volume
measured by US in 8-15-year-old schoolchildren from
Isfahan. We have only investigated schoolchildren
living in the urban area of Isfahan. To the best of our
knowledge, this is the first study that has measured
the thyroid gland volume US in Isfahan schoolchildren.
We measured the median and 95% percentile of thyroid
volume for different sex and ages. However, due to the
relatively sample size, we were not able to determine
these values for all age/sex groups.

In general, the median and 95% percentile of thyroid
volume from Isfahanian children were lower than
the corresponding references reported by WHO as
normative values.?" This finding is consistent with a
previous study in Tehran, Iran, conducted by Azizi et al.
They reported that the thyroid volume from Tehranian
children were lower than the reference values reported
by the WHO.""? Similarly, a study on schoolchildren in

Table 4: Median and 95* percentile thyroid volume by sex and age

Boys (n = 147) Girls (n = 213)
Age (year) - - - -
n Median (ml) 95t percentile (ml) n Median (ml) 95t percentile (ml)
29 1.5 2.8 46 1.02 2.06
9 28 1.4 3 36 1 2
10 27 1.5 2.2 14 1.05 -
1 27 1.2 2.3 18 1.35 -
12 3 1 - 14 1 -
13 16 2 - 19 1.7 -
14 17 1.6 - 37 1.8 3.6
15 0 - - 29 1.3 2.25
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Figure 1: Comparison of median of thyroid volume of Isfahanian boys
in different ages with those reported by World Health Organization
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Figure 3: Comparison of median of thyroid volume of Isfahanian girls
in different ages with those reported by World Health Organization

Philippines by Kim et al. demonstrated that the median
thyroid volumes of schoolchildren of Philippines were
generally low compared with international reference
data by age group.™

The mean volume of the thyroid gland was significantly
correlated with age and body mass index (BMI).
Kim et al. have also reported similar correlations
in schoolchildren from Philippines. They have
demonstrated a significant association between the
thyroid size and age, weight and height.!! Azizi et al.
also reported a significant correlation between the
thyroid volume and height and weight in Tehranian
schoolchildren.™ Qur findings revealed significantly
higher thyroid size in boys. Given the significantly
higher BMI in boys and the significant correlation
between BMI and thyroid size, this significant
difference between thyroid size in boys and girls
could be attributed to the difference of BMI between
two genders. A study performed by Azizi et al. on
schoolchildren of Emirates also revealed a significant

4

6.5

6 % 603

5.5

'5 / 534
s //4.73

3.: 3-2;’7‘1/

3 3
25
2
15
1
0.5

Thyroid volume in boys {ml)
N
O

7 N4 A q K " 'Y \An V¥ 1o

—4—97th percentile WHO ~—=95th percentile Isfahan

Figure 2: Comparison of 95" percentile of thyroid volume of Isfahanian
boys in different ages with 97" percentile of boys reported by World
Health Organization
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Figure 4: Comparison of 95" percentile of thyroid volume of Isfahanian
girls in different ages with 97" percentile of boys reported by World
Health Organization

difference between boys and girls regarding the
thyroid size.?

Median of UI in our population was 16.90 pg/dl.
Although this value is less than the median of Ul
reported for schoolchildren of Tehran (median UI of
21.2 pg/dl), it is still within the normal range. According
to the WHO report, the normal range of median Ul
concentrations in schoolchildren of iodine sufficient
areas is 11.8-28.8 pg/dl.?! The median of UI in the
present study is higher than that of schoolchildren of
the Emirates reported by Azizi et al.’??

We also found no significant correlation between Ul
and thyroid size. Busnardo et al. who also conducted
a study to determine the normal values for thyroid
US, goiter prevalence and UI concentration in
schoolchildren in Italy did not find a significant
correlation between thyroid volume by US and
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UL.?% However, Delange et al. reported an inverse
relationship between Ul and thyroid volume in
schoolchildren in Europe.®

This study has some limitations. First, we have
investigated relatively small sample size. In addition,
we only included children living in the urban area of
Isfahan. Furthermore, UI was evaluated in only 10%
of participants. Hence, further studies with larger
sample size are required in this regard.

CONCLUSION

In summary, the thyroid size in Isfahanian
schoolchildren is lower than the reference values
reported by WHO. These data could be used in
determining local reference in the screening of
children for thyroid enlargement. Further studies on
a larger sample sizes on both rural and urban areas
are recommended to achieve more accurate results.
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