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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Hypothyroidism (HT) is one of the common diseases in
endocrinology, caused by a long-term, persistent deficiency
of thyroid hormones or a deficiency of their effect on tissues.
The deficiency of these hormones leads not only to a slowdown
in the biochemical processes of growth and development of
the child's body, disruption of metabolic processes, including
lipid peroxidation and the blood clotting mechanism, but also
to a delay in intellectual development and inhibition of the
formation of personality structure and thinking. In this regard,
early diagnosis, as well as timely and adequate therapy are very

important.
Key words. Hypothyroidism, congenital hypothyroidism,
acquired  hypothyroidism, thyroid gland, thyroxine,

hypothyroxinemia, central nervous system, dementia, neonatal
screening, endocrinology.

Introduction.

Congenital hypothyroidism (CHT) is found in 1 in 4000
newborns [1,2]. It is one of the most common diseases in
pediatric endocrinology, as well as one of the most common
cases of brain damage and mental retardation in industrialized
countries. This delay is due to the fact that thyroid hormones
take an active part in the development of the brain, the formation
of which occurs in utero and in the early postnatal period up to
the 3rd year of life [3,4].

According to the classification, primary, secondary and
peripheral hypothyroidism (HT) are distinguished.

Primary HT is caused by congenital or acquired disorders of
the structure or secretory function of the thyroid gland.

Thecausesofsecondary HT are diseases of the adenohypophysis
or hypothalamus.

Peripheral GT is a condition caused by resistance of
target tissues to T, and T,, caused by genetic defects of the
corresponding receptors.

It is known that the functional activity of the thyroid gland is
under the control of thyroid stimulating hormone (TSH), which
is a complex glycoprotein by chemical nature, containing two
a- and B-subunits, which individually do not have biological
activity, the o-subunit contains 96 amino acid residues, the
B-subunit - 112. The main role of this hormone is to control the
development and functioning of the thyroid gland, as well as to
regulate the biosynthesis and secretion of thyroid hormones into
the blood [5].

Hypotyroxinemia leads to the development of metabolic
disorders, a decrease in the rate of oxidative processes and
the activity of enzyme systems, an increase in transmembrane
cellular permeability and the accumulation of underoxidized
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metabolic products in tissues. Deficiency of thyroid hormones
grossly disrupts the processes of growth and differentiation of
all tissues of the body.

Irreversibility of damage to the central nervous system (CNS)
in CHT, in the absence of treatment, is associated with the
peculiarities of growth and maturation of the child's brain.
During the period of maximum growth and active neurogenesis,
which occurs in the first 6 months of life, the brain is especially
sensitive to adverse effects, including a lack of thyroxine.
Therefore, thyroid insufficiency in the critical period of the
most rapid development of the CNS delays its maturation, often
leading to irreversible mental retardation [4-6].

In this regard, diagnostic issues, especially in the neonatal
period — screening of newborns for CHT — are a pressing issue.

Objective. To conduct a retrospective analysis of the medical
history of a patient suffering from congenital hypothyroidism
for a long time and not receiving adequate drug therapy.

Materials and Methods.

Information from the medical history of a patient suffering
from congenital hypothyroidism and who had been without
hormone replacement therapy for a long time was analyzed and
systematized.

Results.

Before proceeding to the description of the clinical case, it
is worth highlighting the issues of diagnosing CHT. Neonatal
screening, including for the presence of CHT, has been carried
out in the Russian Federation for a long time.

The algorithm for neonatal screening for congenital
hypothyroidism (full-term infants) is presented in Table 1.

As can be seen from Table 1, diagnostics of CHT can be
performed in a maternity hospital, in a hospital or in a polyclinic.
All full-term newborns should give blood from the heel on the
3-4th day. In a dry blood spot, a laboratory technician determines
the TSH level. Normally, this indicator at the age of 4-14 days
of life should not exceed 9 IU/ml.

If the indicator exceeds this threshold, but is less than 40 IU/ml,
it is recommended to perform a retest (repeat blood sampling) at
the hospital or clinic level.

If the TSH level is higher than 40 IU/ml during the first blood
draw, then a diagnosis of hepatitis B is made, and lifelong drug
therapy is prescribed under the supervision of an endocrinologist.

If, during a retest, the patient is over 14 days old and the TSH
level is higher than 5 IU/ml, then the tactics are similar. If the
child is over 14 days old and the TSH level is up to 5 IU/ml, then
this is considered normal.

If neonatal screening for CHT is not performed, the TSH
level should be determined when seeking medical care with the
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Table 1. Algorithms of physician actions. Algorithm of neonatal screening for congenital hypothyroidism (full-term infants) [7].

Health care institution: Maternity hospital Stationary
Target:
Result: TSH level up to 9 IU/ml (4- life).

14 days of life). Norm

TSH level is more than 9 IU/ml (4-14 days of

Retest (repeat blood sampling)

Polyclinic

Collection of blood samples and delivery to the regional neonatal (mass) screening laboratory

TSH level is more than 40 IU/ml (4-
14 days of life).
Endocrinologist consultation

A. TSH level up to 5 IU/ml (over 14 days).

Norm

B. TSH level is more than 5 IU/ml (older than
14 days). Consultation with an endocrinologist

interpretation of the data obtained taking into account the age
norms of this indicator.

The clinical picture of HT varies depending on the duration
and severity of the thyroid hormone deficiency. The presence
of concomitant diseases may influence the manifestation of
symptoms. If screening for HT was not performed in the neonatal
period, then the diagnosis of this disease becomes more difficult
with age, since there may be no obvious clinical manifestations.

The prognosis for neuropsychic development in CHT depends
on many factors. Researchers agree that the timing of the start of
replacement therapy with sodium levothyroxine certainly plays
a decisive role, while it is noted that even with early treatment,
some intellectual disabilities still persist in a small proportion
of children. An extremely important factor is the adequacy of
treatment in the first year of life.

Patients with CHT are recommended to undergo continuous
comprehensive in-depth monitoring by specialists of various
profiles, endocrinologist, neurologist, audiologist, speech
therapist, medical psychologist. It is necessary to evaluate
intellectual development using the Wechsler test (children's
version), in the presence of cognitive impairment, mental
disorders, developmental defects - consultation with a
psychiatrist, cardiologist, etc.

Below is a description of a clinical case of a patient with CHT,
who was diagnosed in adolescence.

A 13-year-old patient was admitted to the pediatric department
of a hospital in Tyumen on a planned basis with complaints
of growth retardation and mental retardation. The referring
institution's diagnosis was "Hypothyroidism." He had been
receiving hormone replacement therapy for the past year, i.e.
since the age of 12 he has been taking sodium levothyroxine 75
mcg x | time per day 30 minutes before meals.

History: The child is from the third pregnancy, third birth,
term at 38-39 weeks, spontaneous. Birth weight 3370 g, height
- 47 cm. Received breast milk until 6 months. From 12 months
relatives noticed a lag in the rate of physical and neuropsychic
development (did not roll over, did not respond to his name, held
a toy in his hands weakly). Teeth erupted late, the first appeared
at 1.5 years. Muscle hypotonia and lack of speech persisted
for a long time. He was observed by a neurologist, received
symptomatic therapy with slightly positive dynamics. In 2015,
he was issued a disability due to delayed speech and mental
development. He was not examined by an endocrinologist.

According to medical records, it is known that after birth, the
Perinatal Center staff sent information to the outpatient clinic
at the patient's place of residence about an elevated TSH level
based on the results of neonatal screening. A repeat blood draw
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was recommended to determine this indicator. The results of
the repeated immunochemical analysis are not in the medical
record. According to the child's mother, the studies were not
repeated.

The first TSH level was determined in January 2022, it was
21.3 plU/ml (normal 0.4-4.2 plU/ml), free T4 — 3.3 nmol/l
(normal 9.0-22.2 nmol/l), the data were not interpreted.

The next examination was carried out in May 2023, the TSH
value was 19 ulU/ml, free T4 — 3.3 nmol/l, thyroid peroxidase
antibodies were negative.

An ultrasound scan of the thyroid gland showed hypoplasia,
the total volume was 1.2 cm® (with a norm of 9-10 cm?), an
MRI scan of the brain (October 2023) showed no pathological
changes, Rg of the hands including the wrist joints - the bone
age corresponds to 5 years.

Registered with an endocrinologist in 2023 with a diagnosis
of hypothyroidism. Has been receiving sodium levothyroxine
75 meg since October of the same year. During therapy, TSH is
more than 28 mclU/ml, free T, is 4.4 nmol/1. This hospitalization
is planned for the purpose of additional examination and
correction of therapy.

On admission: General condition of moderate severity. The
patient is in an active position. Mucous membranes are clean,
moderately moist. Skin of physiological color, severe dryness
and puffiness of the face, periorbital edema. Peripheral edema
is absent, the thyroid gland is not palpable. Body weight: 27
kg. Height: 123 cm. Physical development corresponds to the
age of 7 years, SDS of height = (- 5), SDS of BMI — 0.38,
neuropsychic development corresponds to 8-9 years. Speech
is viscous, answers questions with a delay. Bronchopulmonary
system is normal. Heart rate is 76 beats per minute. Pulse is
rhythmic. Blood pressure is 90/60 mm Hg. Heart sounds are
muffled, rhythm is regular. Soft systolic murmur is heard at the
apex. Stool, according to the mother, is once a week, dense,
formed. Urinary system is normal. Sexual development: male
type. Tanner 1.

Research conducted:

Psychiatric examination (dated 23.05.2023). Conclusion:
"Oligophrenia in the degree of moderately expressed debility,
caused by hereditary factors. Hyperdynamic syndrome with
attention deficit. Insufficient development of all means of
language."

Examination by a neurologist (from 08.08.2024): "Residual
cerebral insufficiency. Decrease in cognitive functions. Severe
pseudobulbar dysarthria."

Laboratory indicators from (08.08.2024):



Blood immunochemistry: TSH - 74 ulU/ml (normal 0.4-4.2
ulU/ml); free T4 - 15.2 pmol/l - within the reference value
(normal 9.0-22.2 nmol / 1); IGF-1 - 57.7 ng/ml - significantly
below the norm (the norm for 13 years is 183-850 ng/ml). Sex
hormones - prepubertal values: LH - 0.53 mIU/ml (normal not
less than 3.6 mIU/ml); FSH - 2.1 mIU/ml (normal 0.3-4.6 mIU/
ml); testosterone - less than 0.1 ng/ml (normal 0.1-2.37 ng/ml);
STH - 0.32 ng/ml (normal 0-3 ng/ml).

Vitamin D — 41 nmol/l (normal 75-150 nmol/l).

Ultrasound examination of the thyroid gland (from
06.08.2024): Echo signs of thyroid agenesis? Thyroid ectopia?
Echo signs of a lateral neck cyst.

Computed tomography of the neck (from 06.08.2024): the
thyroid gland is not visualized in a typical location; anterior
to the epiglottis in the C,-C, region, a 9 x 11 mm formation
is determined that is slightly hyperdense in the native phase;
it accumulates contrast agent to the maximum in the arterial
phase, heterotopia of the thyroid gland.

Taking into account the above, the patient was prescribed:

Main clinical diagnosis: Congenital hypothyroidism without
goiter, decompensation. Heterotopia of the thyroid gland.

Complications: Growth retardation. Moderate mental
retardation. Residual cerebral insufficiency. Decrease in
cognitive functions. Severe pseudobulbar dysarthria. Vitamin D
deficiency.

The patient was discharged with recommendations for further
observation and treatment by an endocrinologist at the local
clinic.
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Conclusion.

Thus, this case demonstrates that a long absence of replacement
therapy can lead to irreversible consequences in various organs
and tissues of the body. First of all, the brain suffers. As a
result, this patient developed severe mental retardation, delayed
physical development, and delayed sexual development.

When working with patients with CHT, it is worth remembering
that early diagnosis and the prescription of timely and adequate
drug therapy are the key to success.
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