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Diffuse Enlargement of the Thyroid Gland as a Result of the Impact
of Adverse Factors on the Pituitary-thyroid Cystem of Children
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The problem of diffuse goiter has attracted the attention
of many researchers in recent years. The main reason for
the formation of endemic goiter is iodine deficiency in the
environment. Epidemiological studies conducted in recent
years have shown that almost all regions of Kazakhstan are
regions of endemic goiter with natural iodine deficiency.
Some of them are characterized by an increase in the
severity of endemic goiter. The reasons contributing to the
progression of goiter endemicity are the cessation of iodine
prophylaxis, the deterioration of the environmental situation
and the social situation of a significant part of the population.
The purpose of this work was to study the features of thyroid
status in children with diffuse goiter.

Material and methods

There were 38 children under our supervision, 20 (main
group) had diffuse (endemic) goiter (5 boys and 15 girls), 18
children (control group) - 5 boys and 13 girls, children in the
control group were considered healthy.

Results

As a result of comparing indicators of the functional state of
the pituitary-thyroid system in patients with diffuse goiter, a
relatively increased level of thyroid-stimulating hormone is
noted, which indicates the negative impact of diffuse goiter
on the thyroid status of children.

Conclusions

As a result of the manifestation of diffuse goiter in children,
metabolic disorders of the pituitary-thyroid system occur.
Signs of thyroid deficiency are most often observed in
children living in iodine-deficient areas.
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................. ABSTRACT ................. INTRODUCTION

Thyroid disease in children is a pressing problem
in pediatric endocrinology. This is due to the
fact that WHO (World Health Organization)
classifies iodine deficiency diseases as the
most common non-infectious pathologies. This
problem still causes a lot of controversy and
discussion in the literature, despite the existing
international standards and guidelines for the
diagnosis and treatment of thyroid diseases in
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children'?. In conditions of children living in areas
of iodine deficiency, in addition to an increase in the
volume of the thyroid gland, there are delays in the
physical, intellectual and sexual development of these
children. There is a direct correlation between the
degree of delayed puberty and growth in boys and their
thyroid status. lodine deficiency in the environment and
the resulting diseases form a wide range of medical and
social problems in children. To date, information on the
impact of iodine deficiency on the formation of thyroid
pathology in children is scarce, especially in adolescents.
Prevention programs usually include group prophylaxis
in primary school children. The absence of group iodine
prophylaxis in children during puberty predetermines
a significant increase in the number of cases of diffuse
goiter and an increase in the number of patients with
nodular thyroid disease during puberty. Translated with
DeepL.com (free version) lodine deficiency diseases are
conditions that develop in the population as a result of
iodine deficiency and that can be prevented by normal
iodine intake**3. According to WHO, 2,5 billion people
are at risk of iodine deficiency diseases, which is 1/3
of the world’s population! 800 million have enlarged
thyroid gland (diffuse goiter)®’®. In Kazakhstan,
the total area of iodine deficiency is 158 000 square
kilometers, which exceeds half of the territory of the
republic. Studies conducted by Academician Zeltzer
M.E. showed that in Shymkent city there is a moderate
degree of iodine deficiency. lodine deficiency in the
environment, in water, air and food products leads to
the development of endemic goiter in children. lodine
is involved in the synthesis of thyroid hormones, iodine
deficiency in the body leads to the development of iodine
deficiency diseases based on insufficient production of
thyroid hormones®'®. The most visible manifestation of
iodine deficiency is the presence of goiter, and children
of pubertal period are most prone to iodine deficiency.
The presence of endemic goiter in pregnant women has
a pronounced negative impact on the thyroid function
of newborns!!%13,

Endemic goiter is a multifactorial disease of the
organism, the defining feature of which is enlargement
of the thyroid gland, which is caused by absolute or
relative iodine deficiency and is characterized by mass
affection of the population in certain geographical

regions'*!>1¢ _ The functional status of the thyroid
gland in endemic goiter can vary from euthyroid to
hypothyroid. It has also been noted that the number of
patients diagnosed with diffuse toxic goiter increases
in goiter-endemic regions'™'8. Thus, the spectrum of
diseases of the thyroid gland is wide and, in addition
to the most common manifestation of iodine deficiency
- diffuse goiter, iodine deficiency can lead to impaired
reproductive function, delayed puberty, retardation in
physical development, as well as reduced intelligence
development up to the formation of severe forms of
cretinism and can serve as a background for the growth
of somatic diseases. Prevention of iodine deficiency and
diffuse goiter allows, without high costs, in a short time,
to significantly improve the health of the population
and practically eliminate iodine deficiency diseases
and their complications.

The interest of researchers in thyroid pathology is
explained not so much by its prevalence as by the
great importance of thyroid hormones (thyroxine
and triiodothyronine) for the formation of the central
nervous system, intellectual abilities, physiological
course of many metabolic processes, normal growth
and skeletal development of children'*2*2!.

The aim of the present work was to study the peculiarities
of thyroid status in children with diffuse goiter in the
region with iodine deficiency and to determine the
necessity of iodine prophylaxis in them.

MATERIALS AND METHODS

38 children were under our observation, 20 (main
group) were with diffuse goiter (5 boys and 15 girls), 18
children (control group) - 5 boys and 13 girls, children
of the control group were considered healthy and were
not registered with an endocrinologist with thyroid
diseases. Children of both groups were also divided into
boys and girls (Table 1). Thyroid status was assessed
by thyroid ultrasound. Ultrasound examination of
children was performed according to the traditional
method on an Alpinion E-CUBE 8 device with a 5-10
MHz transducer. Volumometry results were calculated
according to sex and body surface area according to
WHO (World Health Organization) standards. Body
surface area was calculated by nomogram.
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Determination of thyroid hormone levels in children
is the most reliable test in the diagnosis of thyroid
function and performance disorders. Thyroid hormone
parameters were assessed according to the following
parameters: thyroid hormone (TTH), free thyroxine (T4)
and free triiodothyronine (T3) levels were determined
by immunochemiluminescence. Thyroid status was also
assessed by thyroid ultrasound. Ultrasound examination
of children was performed according to the traditional
method on an Alpinion E-CUBE 8 device with a 5-10
MHz transducer. Volumometry results were calculated
according to sex and body surface area according to
WHO (World Health Organization) standards. Body
surface area was calculated according to the nomogram.

Table 1 - groups of studied children by sex difference
and the total number of

Boys Girls
Group n
Basic 20 5 15
Control 18 5 13

Note: n - number of children

RESULTS

Changes in thyroid size are primarily related to the
level of iodine intake, but changes in thyroid volume
in response to altered iodine intake can occur over a
significant period of time (months to years). In the
literature available to us there are few works on the
assessment of the structural and functional state of the
thyroid gland in children during puberty in the region
with iodine deficiency. During puberty, certain changes
occur in the child’s body associated with adaptation
to the rapid rate of growth and development. The
development and increase in thyroid gland volume
during this period is determined not only by the
stimulating effect of thyroid hormone, but also by other
indicators - increased formation of free thyroxine and
free triiodothyronine, accelerated iodine excretion,
increased synthesis of thyroxine-binding globulin.
In addition, insufficient iodine intake increases the
sensitivity of thyrocytes to the stimulating effect of
thyroid hormone. In iodine-deficient areas, the process
of puberty is often accompanied by the formation of

diffuse goiter. Among all population groups with diffuse
goiter with the highest frequency it is in girls. In our
study, diffuse thyroid enlargement was found in 8 girls
and 2 boys in the main group. Absence of echographic
changes of the thyroid gland was revealed in the majority
of examined children of the main group. According to
the ultrasound findings, the average thyroid volume in
children was 8.2 + 3.4 ml and practically did not differ
between the average volumes of boys (8.4 £ 3.5 ml)
and girls (8.1 = 3.0 ml). Analyses of the results of goiter
occurrence in children depending on sex shows that
thyroid gland enlargement in girls is 2 times greater
than in boys.

A comparative analysis of anthropometric indices in
the studied children depending on thyroid volume
was also carried out. The values of the comparative
analysis showed that girls with goiter have average
height (140.1+4.0cm) and body weight (33.445.2) less
than girls without goiter (145.2+4.8) and average body
weight (38.7+6.5). Boys with goiter also had lower
mean height (143.2+4.7) and weight (37.5+3.9) than
boys with normal thyroid volume, height (150.2+5.3)
and weight (42.844.5) respectively.

When assessing the performance indicators of the
pituitary-thyroid system, it was found that in patients
with diffuse goiter the values of T4 level were identical
to those of the control group. The mean value in T4 in
the studied group was 15.4 pmol/l, and in the control
group 15.1 pmol/l. The value of hormone T3 in the
study group was 7.2 pg/ml, and in the control group 6.5
pg/ml. In the study of TTG, it was noted that the mean
value of thyroid hormone in the main group was 3.9
mU/L, which was 1.8 mU/L higher than in the control
group, where the mean value was 2.1 mU/L (Table
2). Subclinical hypothyroidism was detected in two
patients of the main group, as thyroid hormone values
were higher than normal.

As a result of comparison of indicators of the functional
state of the pituitary-thyroid system in patients with
diffuse goiter, a relatively increased level of thyroid
hormone is noted, which indicates a negative impact of
diffuse (endemic) goiter on the thyroid status of children.
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Table 2 - comparisons of functional state indicators

pituitary-thyroid system

3,9 IU/L

Basic
Control

15,4 pmol/L
15,1 pmol/L

7,2 pg/ml
6,5 pg/ml

2,1 TU/L

Assessment of the functional state of the pituitary-
thyroid system depending on sex revealed that in boys
with diffuse goiter the thyroid hormone values did not
differ from the thyroid values of boys in the control
group. The mean value of free thyroxine (T4) in the
main group was 15.1 pmol/L, and in the control group
15.3 pmol/L. The value of hormone T3 in the study
group was 7.1 pg/ml, and in the control group 6.6 pg/
ml. The mean values of TTG in boys of the main group
were 3.6 mU/d/L, while in the control group 2.2 mU/
d/L (Table 3).

Table 3 - comparisons of functional state indicators The
pituitary-thyroid system by sex difference in boys

3,6 IU/L

Basic
Control

15,1 pmol/L
15,3 pmol/L

7.1 pg/ml
6.6 pg/ml

221I0/L

In girls with diffuse goiter, the level of free thyroxine
(T4) was also not different from the control group
girls, where the mean values were 15.2 pmol/l, and in
the control group girls - 15.4 pmol/l. And the average
value of T3 was 7.2 pg/ml, and in the girls of the control
group - 6.8 pg/ml.However, the girls of the main group
had a higher level of TTG — 4.1 mU/l, compared to the
girls of the control group - 2.5 mU/I (Table 4).

Table 4 - comparisons of functional state indicators The
pituitary-thyroid system by sex difference in girls

Basic 15,2 pmol/L 7.2 pg/ml 4,1 IU/L
Control 15,4 pmol/L 6.8 pg/ml 2.5 1U/L
DISCUSSION

When analyzing the indicators of the functional state
of the pituitary-thyroid system in the initial period of
puberty it was revealed that girls with diffuse (endemic)
goiter had worse indicators of the functional activity
of the thyroid gland in the form of a relative increase
in the level of thyroid hormone and a higher frequency
of minimal thyroid insufficiency. These changes are
quite understandable and may indicate the tension
of adaptation mechanisms in children with diffuse
(endemic) goiter during puberty. It is during this period
that the requirements to the thyroid gland are increased,
and compensatory capabilities are limited due to
increased iodine uptake by the thyroid gland, but low
iodine concentration in blood plasma.

Thus, when analyzing the functional state of the pituitary-
thyroid system depending on sex, it was revealed that
girls with diffuse goiter had the worst indicators of the
functional activity of the thyroid system in the form of
a relatively increased level of thyroid hormone (TTH).

The results of the study showed that the presence
of diffuse goiter in children negatively affects the
indicators of the functional state of the pituitary-thyroid
system. At the same time, it was female patients who
had a relatively increased level of thyroid hormone
(TTH). Taking into account that girls due to thyroid
hormone deficiency more often develop a condition
associated with a whole range of pathological disorders,
of which the most socially significant are reproductive
dysfunction, it is necessary to conduct early diagnosis
among children (especially among female patients) for
early detection and prophylactic (adequate) therapy.
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structural disorders of thyroid tissue in children
indicate the need for group and also the introduction
of individual prophylaxis in the initial period of
puberty. In the absence of constant iodine supply of

Bangladesh Journal of Medical Science \’\/
CONCLUSIONS the population, group iodine prophylaxis should be
carried out with the help of preparations containing
1. The presence of diffuse (endemic) goiter in children physiological dose of iodine. Despite significant
negatively affects the indicators of the functional progress in the elimination of iodine deficiency
state of the pituitary-thyroid system. Every second diseases over the past few decades, dietary iodine
child with diffuse (endemic) goiter, living in the deficiency remains a serious public health problem
southern regions of our country in conditions of worldwide. Special attention should be paid to
moderate iodine deficiency in the environment, continuous monitoring of the effectiveness of
already has minimal thyroid insufficiency. preventive measures.
Insufficient iodine intake by the majority of . )
children in Kazakhstan is directly related to low Source of fund: (if any). No funding
motivation and poor awareness of the priority role ~ Conflict of Interest: The authors have no conflicts of
of iodine prevention for children’s health. The  interest to declare.
negative impact of the pituitary-thyroid system
due to iodine deficiency is characterized by a delay AUTHORS’S CONTRIBUTION
in the formation of static-motor functions and a  Data gathering and idea owner of this study: Nurlan
decrease in the level of development of intelligence  Bekenov, *Kanatzhan Kemelbekov
indicators of schoolchildren. Study design: Gulmira Bektenova, Gulmira Datkayeva
2. To date, the existing iodine deficiency and detected
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