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Abbreviation
TG - thyroid gland
TSH - Thyroid stimulating hormone

Abstract
Diseases of thyroid gland (TG) rank first among all endocrine pathologies and remain
one of the most difficult problems. According to the statistics of Ministry of Health of

Ukraine, the prevalence of hypothyroidism in children does not exceed 0.035%. However, the
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relatively low rate can be explained by the low level of detection and diagnosis of this
pathological condition due to the variability and low specificity of its symptoms. More
acceptable for practice are methods of ultrasound diagnosis of the thyroid gland and
laboratory examination of the content of thyroid-stimulating hormone in the serum.

Aim. To evaluate the results of ultrasound examination of the thyroid gland in children
with hypothyroidism.

Methods. The results are based on a survey of 94 children with hypothyroidism living
in the Chernivtsi region aged 2 to 10 years. An ultrasound examination of the thyroid gland,
determination of the level of thyroid hormones (thyroid stimulating hormone (TSH), free
thyroxine (fT4) was performed. Statistical analysis was performed using standard methods
using the StatSoft software package © Statistica® 6.0 for Microsoft® Windows XP.

Results. Analysis of the results of the study showed that in 59.6% of cases (56 out of
94) the diagnosis was made by screening for congenital hypothyroidism, and in 40.4% of
cases (38 out of 94) the disease was diagnosed outside the screening. According to the results
of our ultrasound, it was found that in 29 patients the thyroid tissue was not visualized in a
typical place or its total volume was much less than normal. Of these, in 12 individuals,
thyroid tissue was not reliably visualized at the site of TG projection, and in 17 cases was
hypoplasia. In 65 patients, the TG was in a typical place, and its volume corresponded to the
norm on the surface area of the body. In 85 people, regardless of the state of functional
activity of the TG had a heterogeneous echostructure of the thyroid parenchyma), in 9 people
the echostructure of the thyroid parenchyma was homogeneous. In thyroid hypoplasia, the
level of TSH was at lower values (p <0.05) compared with thyroid dystopia.

Conclusion. Sonographic examination of the thyroid gland has a high level of
information. In cases of malformations of the thyroid gland there is a more pronounced
degree of thyroid insufficiency.

Key words: children; hypothyroidism; ultrasound examination of the thyroid

gland.

Almost every second-third person on Earth has one or another pathology of the thyroid
gland (TG), in the structure of which hypothyroidism in frequency and social significance
occupies one of the leading places [1]. Analysis of the literature suggests that thyroid disease

ranks first among all endocrine pathologies, and still remain one of the most difficult
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problems of practical medicine [2]. This is confirmed by the steadily increasing incidence
rate, as well as consistently high rates of disability in this pathology.

Hypothyroidism is a chronic disease associated with deficiency in the thyroid
hormones, thyroxine (T4) and triiodothyronine (T3) [3]. The full implications of
hypothyroidism in the population are not completely appreciated or defined. Hypothyroidism
affects up to 5% of the population according to European prevalence estimates [4], while as
many as 5% of the population may have undiagnosed thyroid failure [5]. Of patients who are
treated, up to one-third are not receiving adequate treatment. The economic impact of
undiagnosed, untreated or undertreated hypothyroidism is therefore not inconsequential,
especially with regard to costs associated with maternal and congenital hypothyroidism, or
with hypothyroid patients having comorbid conditions such as diabetes mellitus [6].
Hypothyroidism is also associated with decreased quality of life [7], increased number of sick
leave days, and even increased mortality [8].

Normal thyroid status depends on the chemical/elemental composition of body fluids
and tissues, which changes depending on physiological state, lifestyle and environment.
Certain levels of elements in tissues and body fluids are considered to be normal [9].
Deficiencies or excess amounts of these elements, disrupting their physiological levels in the
body, adversely affect the functioning of the cells and tissues, which can lead to the
development of disease. Another important consideration is the presence of toxic chemical
elements in the body, which can compete with essential elements even at low exposure levels.
Heavy metals tend to accumulate in the body [10]. This paper is a summary of current studies
based on measurement of the concentrations of selected trace elements, i.e., Se, Zn, Mn, Cr,
Fe, F, Cd and Pb, in patients with primary or secondary hypothyroidism. Current literature on
this subject emphasizes and provides evidence that exposure to certain chemical elements
(e.g., heavy metals), contributes to the etiopathogenesis of hypothyroidism and the
autoimmune process.

In the last decade, there have been many studies on the problem of hypothyroidism in
children, which have changed our views on the entire pathology of the TG [11-14]. This is
primarily due to the introduction into clinical practice of modern diagnostic methods and
drugs of thyroid hormones. It should be noted that so far the only possible approach to the
treatment of hypothyroidism is the use of thyroid hormones.

According to a large population-based NHANES-I1II study in the United States, the

prevalence of overt hypothyroidism among individuals over 12 years of age is 0.3% and that
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of subclinical hypothyroidism is 4.3%. [16]. During the year, 5-10% of cases of latent
hypothyroidism turn into manifest, and its frequency increases with increasing age of the
subjects and in the elderly population can reach 7-26% [17]. From a prognostic point of view,
it seems appropriate to be able to distinguish between nosological variants of hypothyroidism.
More acceptable for practice are methods of ultrasound diagnosis of the body (ultrasound)
and laboratory examination of the content of thyroid-stimulating hormone (TSH) in the
serum.

According to the statistics of the Ministry of Health of Ukraine, the prevalence of
hypothyroidism in children does not exceed 0.035%. However, the relatively low rate can be
explained by the low level of detection and diagnosis of this pathological condition due to the
variability and low specificity of its symptoms [1, 2, 3].

Aim. To evaluate the results of ultrasound diagnosis of the thyroid gland in children
with hypothyroidism.

Methods. The results are based on a survey of 94 children with hypothyroidism,
whose age at the time of inclusion in the study ranged from 2 to 10 years (41 boys and 53
girls). Depending on the ultrasound results, the children were divided into two groups. The
first group (I group) - 33 children with dysgenesis (dystopia + hypoplasia) of the TG, the
second group (I group) consisted of 61 children with TG in a typical place.

Ultrasound of the TG was performed according to the conventional method of the
device Aloka prosound 5500 (Japan) using a linear sensor with a frequency of 10-12 MHz.
The sonogram was evaluated for the following features: 1. absence or presence of the thyroid
gland in usual anatomical location, 2. absence or presence of the thyroid lobes and isthmus
and 3. presence of thyroid in ectopic localization. Agenesis is characterized by a complete
absence of thyroid tissue. Thyroid ectopia was defined as thyroid tissue localization other than
in the lower part of the neck. The anterior cervical area was systematically studied for the
presence of thyroglossal duct remnants from the foramen caecum to the normal anatomic
position of the thyroid gland and even lower, above the sternal manubrium. Based on the
ultrasonographic, patients were classified into two main categories: 1. normal gland in usual
location and 2. abnormal results which contains agenesia, ectopia and hypoplasia.

Determination of the level of thyroid hormones (TSH, fT4) and TG was performed in
the morning, on an empty stomach, using venipuncture of the ulnar vein using an automated
system Architect company Abbot (USA). The TG level study was performed using the

automated Elecsys 2010 system from Roche (Switzerland).
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Statistical analysis of the obtained results was performed using standard methods
using the application package StatSoft © Statistica® 6.0 for Microsoft® Windows XP.
Verification of normal distribution of quantitative characteristics was performed using the
Kolmogorov - Smirnov criterion. Normally distributed quantitative characteristics of the
groups are presented as mean * standard deviation. Comparison of groups by qualitative
characteristics was performed using the xi-square criterion with the Yates correction. The
Mann-Whitney test was used to compare unrelated quantitative traits. Analysis of the
correlation and establishment of the strength of the connection between the two traits was
performed by the Spearman method. The significance level p <0.05 was considered probable.

The authors assert that all procedures contributing to this study comply with the
ethical standards of the relevant national guidelines on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008, and has been approved by the Bukovinian
State Medical University.

Results. Analysis of the results of the study showed that in 59.6% of cases (56 out of
94) the diagnosis was made by screening for congenital hypothyroidism, and in 40.4% of
cases (38 out of 94) the disease was diagnosed outside the screening. According to the results
of our ultrasound, it was found that in 29 patients the thyroid tissue was not visualized in a
typical place or its total volume was much less than normal. Of these, in 12 individuals the
thyroid tissue was not reliably visualized at the site of thyroid projection, and in 17 cases was
hypoplasia. In 65 patients, the thyroid gland was in a typical place, and its volume

corresponded to the norm on the surface area of the body (Fig. 1).
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Fig.1 The results of ultrasound examination of the thyroid gland
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In 12 patients we observed, thyroid tissue was not clearly defined at the typical site,
but hyperechogenic tissue in the form of connective tissue strands was visualized at the site of
thyroid projection. In this group of children, the results of ultrasonography suggested that
hypothyroidism may have been due to either a violation of the migration of the thyroid
bookmark (dystopia), or a defect in organ development (agenesis). In the remaining patients,
the thyroid tissue was in a typical location, but they had changes in its basic ultrasound
parameters against the background of a sharp decrease in total volume.

We found that 85 people, regardless of the state of functional activity of the TG had a
heterogeneous echostructure of the thyroid parenchyma. And only in 9 people the

echostructure of the parenchyma of the TG was homogeneous (Fig. 2).
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Fig.2 Distribution of children depending on the echostructure of the thyroid gland

Our data showed that 55.6% of children had cystic structures according to ultrasound.
At the same time, in 56% of cases cysts were detected in children with dystopia of the gland,
in 44% of cases - in thyroid hypoplasia. Moreover, in 63% these signs were single in nature,
and only in 37% were multiple (2 or more cysts).

All of them were located paratracheally: on the left - in 66.7%, on the right - in 13.3%,
in 20% - on both sides. These formations, according to ultrasound, had a hypoechoic
homogeneous structure, the size ranged from 2.0 to 15 mm, oval or round, with a thin well-
defined capsule. Thus, according to our data, in more than half of the cases, the presence of
cystic formations with predominant localization to the left of the trachea was determined in

patients at the site of thyroid projection.
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It is believed that in general, patients with thyroid dysgenesis have a deeper degree of
thyroid insufficiency than patients with morphologically preserved thyroid. According to the
results of our hormonal study (against the background of 5-day cancellation of replacement
therapy) there was a more pronounced degree of thyroid insufficiency in patients with
glandular defects. However, in thyroid hypoplasia, the level of TSH was at lower values (p
<0.05) compared with thyroid dystopia (Table), which indicates a less severe severity of

hormonal insufficiency in this defect.

Table
Indicators of hormonal status of children with hypothyroidism (M + m; Me; min — max)
Groups of children (n = 94) TGG, miU /| T4, pmol /| TT, mkg /|
TG dystopia (n =12) 84,16+3,1 2,09+0,77 0,54+0,18
55,23 2,41 0,48
[41,1 - 51,6] [0,4 - 3,9] [0-1,1]
TG hypoplasia (n = 17) 36,42 £ 9,41 6,65 = 2,52 11,13 + 2,27 9,65
28,81 5,85 [7,5-17,7]
[5,9 - 82,4] [2,2-12,7]
Typical location of the TG 9,15+1,3 12,15+ 1,10 16,17 £1,25
(n = 65) 6,77 8,85 11,41
[2,8 - 15,6] [4,2 - 19,6] [8,5 - 20,4]

Discussion. The findings of this study, likewise other studies, showed that
ultrasonography could reflect the anatomical status of the thyroid gland. However,
ultrasonography had some weaknesses in diagnosing ectopic thyroid gland [20]. In this study,
only 33% of ectopic thyroid glands were diagnosed by ultrasonography. In another similar
study which was performed among 54 CH patients, only 5 out of 26 cases with ectopic
thyroid gland were diagnosed by ultrasonography [21]. In a similar recent study in Korea,
discordant cases of CH according to the comparison of findings of ultrasonography and
scintigraphy were investigated; in 6/300 patients, ultrasonography was not able to detect the
ectopic thyroid gland and its sensitivity in this field was 78%. The specificity of
ultrasonography in this field was 100%, which was similar to our results [22].

The European Thyroid Association (ETA) in the latest update of the guidelines for
subclinical hypothyroidism in pregnant women and children indicates the possible negative
impact of high TSH on the growth, development and health of the child [23-24]. Elevated
TSH levels in young children over 5.0-5.5 mIU / |, and in children older than 12 years - more
than 4.0 mIU / | at normal values of free T4 indicates the presence of subclinical
hypothyroidism and requires careful monitoring of the clinical picture and biochemical
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constants (every 2—4 weeks) until the final verification of the diagnosis. An increase in TSH,
accompanied by a decrease in serum T4 and T3 concentrations, should be considered as
manifest hypothyroidism.

Thus, the study of the features of the clinical course of hypothyroidism in children and
the improvement of methods of early diagnosis, treatment and development of rehabilitation
measures are promising scientific and practical areas.

Conclusions

1. Sonographic examination of the thyroid gland is very informative.

2. In cases of malformations of the thyroid gland there is a more pronounced degree of
thyroid insufficiency.
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