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ABSTRACT

Relevance: The main pathologies of the thyroid gland (TG) include hyperthyroidism, hypothyroidism, nodular goiter, autoimmune
diseases (AIT), and cancer. An increase in morbidity from TG pathologies in the Republic of Kazakhstan requires more efficient
diagnostic and treatment methods.

The study aimed to determine the diagnostic value of SPECT with sodium pertechnetate (99mTc) quantitative parameters in TG
pathologies.

Methods: The study involved 112 patients. SPECT assessment of the TG was carried out using a Philips Forte gamma camera and
a radionuclide drug — 99mTc. A boxplot diagram was used for statistical analysis of the results, with which the data was visualized, as
well as SPSS software ver-sion 21.0 and Microsoft Office Excel.

Results: Of the 112 patients, 96 (85.7%) were women, and 16 (14.3%) were men. The participants were aged from 10 to 89 years,
with a mean age of 50.9 years. The median administered activity of the 99mTc was 160 MBq. The analysis showed that the largest
proportion of patients with SPECT studies of the TG were in the age group over 55 years (37.5%). Regarding the distribution of TG
nodules, 47 (42%) patients had nodular formations, including 25 (53.2%) “hot,” 20 (42.6%) “cold,” and 2 (4.3%) “warm.” Classification
of thyroid diseases in patients with nodular formation showed that 13 (27.7%) suffered from diffuse goiter, 19 (40.4%) had nodular
goiter, 12 (25.5%) had AIT, and 3 (6.4%) patients had cancer. Analysis of the distribution of radiopharmaceutical accumulation in the
TG depending on the diagnosis showed that the median accumulation of radiopharmaceuticals in cancer was 0.6, in AIT — 1.15, and in
diffuse and nodular goiter — approximately 1.5 and 1.7, respectively.

Conclusion: Our study confirms the importance of quantitative SPECT parameters for understanding the various manifestations
and pathological processes in the TG. Future research may improve diagnostic and treatment strategies for this disease by further

exploring the relationship be-tween these parameters and various forms of TGC.
Keywords: Thyroidgland, node, single-photon emission computedtomography (SPECT), radiopharmaceuticals, radiopharmaceutical

accumulation, quantitative assessment.

Introduction: Thyroid gland (TG) disorders are the con-
ditions that impact the TG function, size, and structure.
The TG disorders primarily include hyperthyroidism, hy-
pothyroidism, TG nodules, autoimmune diseases, and thy-
roid cancer. Worldwide, approximately 200 million persons
have been diagnosed with TG disorder. The prevalence
rate of hyperthyroidism ranges from 0.2% to 1.3%, while
the prevalence rate of hypothyroidism ranges from 1% to
2%. And the proportion of palpable TG nodules ranges
from 4% to 7% [1]. Besides, there is a constant increase in
thyroid cancer, according to the International Agency for
Research on Cancer. For example, the number of newly di-
agnosed thyroid cancer cases increased by 1.4 times (from
586,202 to 821,214) from 2020 to 2022 [2, 3].

In the Republic of Kazakhstan, the incidence of TG dis-
orders has also increased. Kh.l. Kudabayeva et al. report
that foci of endemic goiter have been registered in 11 re-
gions [4]. The share of thyroid cancer in the structure of on-
cological morbidity is 1-3% and is in the 17th place [5].

New diagnostic methods appear with the develop-
ment of science and technology in medicine. Ultrason-
ic scanning (Ultrasound) is still the main TG examination
method [6]. The ultrasound is sensitive to TG nodules
in 19-67% of cases but has a limited capacity to differ-
entiate benign and malignant neoplasms. Fine-needle
aspiration puncture biopsy (TAPB) is a mandatory part
of the examination to assess nodular neoplasms [7].
High sensitivity and specificity are the strengths of this
method. Scintigraphy or single-photon emission com-
puted tomography (SPECT) is used to visualize the TG
functional activity. This method allows for assessing the
TG function and determining the number, location, and
types of foci. Scintigraphy or SPECT before TAPB is rec-
ommended to sort out patients with non-functioning
“cold” nodules.

The study aimed to determine the diagnostic value of
SPECT with sodium pertechnetate (**™Tc) quantitative pa-
rameters in TG pathologies.
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Materials and methods: The data for this retrospective
study were collected from 112 patients who underwent TG
examination from 2016 to 2023 in the Department of Ra-
diology and Nuclear Medicine of the Kazakh Research In-
stitute of Oncology and Radiology (Almaty, Kazakhstan).
The collected data included the SPECT, US, and TAPB re-
sults, data on the therapy performed, and the results of the
postoperative histological examination.

The SPECT study was conducted under the recom-
mendations of the European Society of Nuclear Medicine
(EANM) for TG scintigraphy and SPECT [8]. The patients
who had undergone TG examinations had a referral from
a physician. Patients received detailed information about
the study while making an appointment and preparing for
it. Pregnancy and breastfeeding were contraindications
for the study.

The thyroid SPECT was performed using a Philips
Forte gamma camera equipped with a high-energy col-
limator or a pinhole collimator centered on a photopeak
with an energy of 140 keV. A radioactive pharmaceutical
%mTc was used for the study. The activity dose was cal-
culated individually for each patient at 1-1.5 MBq/kg b.w.
The syringe with the product was measured on an im-
mersion dosing device and directly with a gamma cam-
era before and after administration to calculate the ad-
ministered dose. The study was conducted 10-15 minutes
after administering °*™Tc in the supine position with the
patient’s head thrown back. The image was obtained in

Table 1 - Demographic characteristics of the study participants

3 minutes per the standard gamma camera examination
protocol. Parameters such as thyroid size, uniformity of
radioactive pharmaceutical (RPh) uptake, and local foci of
increased or decreased accumulation of RPh were evalu-
ated as a result of the scanning. Nodules in the thyroid
indicate that a focal formation has formed. Nodular for-
mations of the thyroid were classified depending on the
degree of RPh accumulation. Nodular formations were
classified according to the adopted standard, as: “cold”
- not accumulating RPh, “warm” — with the accumulation
of RPh equivalent to the thyroid tissues, and “hot” (au-
tonomous) - with the accumulation above the accumu-
lation of thyroid tissues. Two nuclear medicine doctors
from the Radiology and Nuclear Medicine Department of
the Kazakh Institute of Oncology and Radiology (Almaty,
Kazakhstan) interpreted the study results.

Statistical analysis of the results was conducted with
the help of a boxplot, and such parameters as medi-
an, arithmetic mean, and standard deviation were used.
All data obtained during the study were statistically pro-
cessed. Statistical data processing was conducted using
SPSS software version 21.0 and Microsoft Office Excel.

Results: 112 thyroid SPECT studies with *™Tc were per-
formed in the Department of Radiology and Nuclear Med-
icine of the Kazakh Research Institute of Oncology and Ra-
diology from 2016 to 2023. Demographic variables such as
gender, age, and ethnicity were collected during the study
(Table 1).

Category Subgroup Absolute Parameter Percentage Parameter
Gender Men 16 14.3%
Women 96 85.7%
Age 0-24 5 4.5%
25-34 17 15.2%
35-44 23 20.5%
45-54 25 22.3%
55< 42 37.5%
Ethnic group Kazakhs 63 56.25%
Russians 31 27.69%
Dungans 2 1.79%
Ukrainians 1 0.89%
Koreans 2 1.79%
Uyghurs 3 2.68%
Tatars 4 3.57%
Kurds 1 0.89%
Azerbaijanis 1 0.89%
Kirgiz 1 0.89%

As seen from Table 1, most patients were women, 96
out of 112 (85.7%). The ages of the patients ranged from 10
to 89 years. The group over 55 prevailed in the age range
of 42 persons (37.5%). The mean age of all patients was 50.9
years, 44.8 years in men and 51.4 years in women. The Ka-
zakhs were the largest among the patients based on eth-
nic group, accounting for 56.25%.

The median of the introduced RPh activity during the
study was 99mT - 160 MBq (60-260 MBQ). The distribu-

tion of RPh accumulation in the thyroid, depending on
gender, was visualized using boxplot analysis. As a re-
sult, the minimum value of RPh accumulation in wom-
en and men was the same - 0.1, and the maximum val-
ue was 13.8 and 9.1, respectively. The median in the first
group, that is, in women, was 1.2; in the second group, it
was less by 33.3% (0.8). The lower and upper quartiles in
women were 0.6 and 2.3, respectively, and 0.4 and 1.6 in
men (Figure 1).
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Figure 1 - Accumulation of RPh *™Tc in the thyroid
in men and women

Table 2 - Distribution of TG nodules depending on the accumulation of *™Tc

Group Category Absolute parameter Percentage Indicator
Presence of nodules Present 47 41.96%
Absent 65 58.04%
Hot 25 53.2%
Classification of Nodules Warm 2 4.3%
Cold 20 42.6%
Left lobe 15 31.9%
. Right lobe 25 53.2%
Nodule locations Isthmus 3 6.4%
Left/Right Lobes 4 8.5%

Nodular formations were found during the examina-
tion of the thyroid gland. The characteristics of the found
TG nodules are presented in Table 2.

Table 2 shows that nodules were found in 47 (42%) pa-
tients, of which 25 (53.2%) were “hot,” 2 (4.3%) nodules
were “warm,” and 20 (42.6%) nodules were “cold.” More
than half of the nodules were located in the right lobe, at
25 (53.2%), and only 15 (31.9%) were in the left lobe. The

nodule’s location in the isthmus was 6.4% and 8.5% in
both lobes.

The nodules were categorized by visual qualitative as-
sessment for the RPh accumulation degree (Figure 2).

Patients with nodular formations were classified into
4 groups according to TG disorder: diffuse goiter, nodu-
lar goiter, autoimmune thyroiditis (AIT), and thyroid can-
cer (Table 3).
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Figure 2 — Images of the thyroid: a) “hot” nodule, b) “warm” nodule, ) “cold” nodule

Table 3 - Classification of TG nodular formations

Group o csoders | Absate | Percentage
Diffuse goiter 13 27.7%
Nodular goiter 19 40.4%
Autoimmune thyroiditis 12 25.5%
Thyroid cancer 3 6.4%

The number of patients with thyroid cancer was 6.4%,
and the number with diffuse goiter and AIT were approxi-
mately the same, 27.7% and 25.5%, respectively, and the larg-
est part of patients was with nodular goiter, 40.4% (Table 3).

The distribution of RPh accumulation in the thyroid,
depending on the disorder, can be seen in Figure 3 and
Table 4.
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nodular goiter, autoimmune thyroiditis, thyroid cancer

Figure 3 - RPh accumulation in the thyroid under diagnosis

Table 4 - Summary data

Group Number Min. Q1 Median Q3 Max. Medium value Standard deviation
Diffuse goiter 13 0.3 0.8 1.5 3.5 13.8 3.6385 4.6543
Nodular goiter 19 0.3 0.85 1.7 4.35 | 10.2 2.9474 2.8899
Autoimmune thyroiditis 12 0.3 | 0.575 1.15 1.85 | 9.1 2.225 2.8794
Thyroid cancer 3 0.4 0.5 0.6 0.65 | 0.7 0.5667 0.1528

Analysis of quantitative SPECT parameters showed
that the median RPh accumulation in thyroid cancer was
0.6 (mean value was 0.7). In contrast, this parameter was 2
times higher (1.15) in AIT. And the median RPh accumula-
tions were approximately the same - 1.5 and 1.7, respec-
tively, in diffuse and nodular goiter (Figure 3).

Discussion: We studied thyroid SPECT data from 2016
to 2023 as part of our study performed in the Department
of Radiology and Nuclear Medicine of KazRIOR. During
112 thyroid studies, it was found that 85.7% (96) of partici-
pants were females, while males accounted for 14.3% (16).
In the studies by G.B. Morand et al. [9], N. Bilen et al. [10],
and C. Gong et al. [11], an average of 78% of patients were
females. According to GLOBOCAN, females are also more
affected by breast cancer; i.e., in 2022, the women-to-men
ratio was 2.98 [3]. The gender imbalance in our study prob-
ably reflects the high incidence of TG disorder in the fe-
male population. There are several reasons for the ex-
planation of this difference. The estrogenic environment
and the cyclic nature of hormonal changes in women are
strong stimulators of thyroid dysfunction in women. The
fact that TG disorders are the most common endocrine
factors affecting women of reproductive age is of para-
mount importance [12-15].

Analysis of the age distribution of patients allows us to
see that thyroid studies with SPECT were conducted in a
wide age range - from 10 to 89 years. In our studies, most
patients were aged 35 to 44 years or above 55 years. In the
study by N. Kwong et al., nodular TG disorders in patients
of the oldest group (>70) increased by 0.7 [16]. Thyroid can-
cer was found oftener in the age group above 55, accord-

ing to the 2022 GCO observation [3]. It may indicate an in-
creased need for such diagnostics at an older age.

Several key aspects should be discussed regarding the
study’s results on the distribution of RPh accumulation in
thyroid tissue depending on gender. First, it is noticeable
that the minimum RPh accumulation in women and men
is the same, at 0.1. It indicates a similarity in the initial levels
of thyroid activity in both genders. Second, the differenc-
es become more pronounced in the maximum value anal-
ysis: in women, the maximum value is 13.8 vs. 9.1 in men.
This indicates various pathological processes or metabolic
characteristics related to thyroid activity in different gen-
ders. The third important observation concerns the medi-
an. The median value of the RPh accumulation in women
is 1.2, while this value in men is lower by 33.3% and is 0.8.
It indicates potential differences in the distribution of thy-
roid activity between the genders.

Thus, the study results highlight potential differences
in thyroid activity between men and women. It may have
clinical implications in assessing thyroid function and pos-
sible pathological processes. Further studies may focus on
identifying the causes of these differences and their clini-
cal implications for understanding TG disorders.

The study of the characteristics of TG nodules provides
valuable information about the various manifestations of
this disease. It is noted that 42% of patients were found to
have nodules, and many of them were classified as “hot,”
which is 53.2% of the nodules found. In previous stud-
ies, the proportion of hot TG nodules found during SPECT
ranged from 8-72% [17-21]. Many authors in their research
papers concluded that the “cold nodules” are mostly ma-
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lignant, while the "hot nodules” are benign based on the
comparison of the preoperative study results of SPECT and
histology [22]. However, several studies show that it is not
always the case, and 11.5% of hot nodules turn out to be
malignant, while the rate for cold nodules is only 5-8%,
and it was 25% in some studies. Radionuclide diagnostics
is limited in differentiating benign tumors from malignant
ones.

Analysis of the distribution of nodules by thyroid lobes
showed a higher frequency of localization in the left lobe
(53.2%). However, the location of the nodules, depending
on the pole, is more significant, according to the works of
other authors [23,24].

Classifying TG disorders among patients with nodular
formations helps better understand their clinical manifes-
tations. It was found that nodular goiter (40.%) and diffuse
goiter (27.7%) were the most common TG disorders in the
cohort of patients in our study.

The thyroid gland increases evenly in diffuse goiter,
one or more nodular formations are observed in the thy-
roid in nodular goiter, and their simultaneous combination
is noted in diffuse-nodular goiter. Interestingly, the medi-
an of the RPh accumulation in these two cases does not
differ much. At the same time, the RPh accumulation rate
was lower than in diffuse goiter in patients with AIT but
twice as high as in thyroid cancer.

US is widely used as a primary examination method for
TG disorders. However, the US capabilities may be limited
in the differential diagnosis of benign and malignant nod-
ules [25,26]. Usually, TAPB is the “gold standard” for the dif-
ferential diagnostics of thyroid lesions [27,28], and SPECT
is used to diagnose thyroid goiter in certain cases. This
method can help determine the goiter’s size, shape, activ-
ity, and spread. Their combined use is important for this
reason [29]

Quantitative SPECT/CT is considered useful for risk
stratification of functional TG disorders. It becomes obvi-
ous from the quantitative SPECT data analysis that the RPh
accumulation level in thyroid cancer was noticeably low-
er than in other groups. It may be due to a decrease in the
ability of the thyroid gland to concentrate iodine in some
types of malignant neoplasms [30]. Due to the similarity of
technetium and iodine in terms of physical and chemical
properties, technetium uptake is also reduced [28].

This figure doubled with AlIT, reaching 1.15. The median
indicators of RPh accumulation were approximately equal
in diffuse and nodular goiter and amounted to 1.5 and 1.7,
respectively.

The work by H. Lee et al. showed that the quantitative
parameters of SPECT/CT were the highest in diffuse goiter
and lower in the euthyroid state, but this parameter was
the lowest in thyroiditis (p<0.0001). The work demonstrat-
ed that the quantitative assessment of SPECT/CT is more
accurate than the qualitative assessment of the RPh accu-
mulation, so it is considered the main method [31]. In the
work of H.J. Kim et al., the percentage of RPh uptake was

also more significant in detecting euthyroidism and made
it possible to distinguish destructive thyroiditis from a eu-
thyroid state [32].

Thus, the results of our study showed that the quanti-
tative parameters of SPECT are informative in the differen-
tiation of thyroid cancer from other thyroid pathologies.
However, the method has a lower diagnostic accuracy in
the differential diagnostics between non-oncological thy-
roid pathologies. Further studies may deepen the under-
standing of the relationship between the quantitative pa-
rameters of SPECT and various thyroid pathologies. It will
help to develop more effective strategies for the diagnos-
tics and treatment of TG disorders.
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AHJATIA

KAJIKAHIIIA BE3IHIH AYPYJIAPBIH IUATHOCTUKAJIAYJIA BIP ®OTOH/IbI
OIMUCCHUAJIBIK KOMITBIOTEPJIIK TOMOI' PAGUSAHBIH CAH/IbIK BAFAJIAYBIH
MYMKIHJAIKTEPI
JLK. A6opaxman’, JK.M. Amankynos'?, /I.P. Kaiioaposa'?, A.A. Hopaes', A.K. Cooivexosa’, K.C. Qo0pacunosa’

1«Kasak OHKOMOrus xaHe pagunonorus FeinbIMi-3epTTey MHCTUTYTBI» AK, Anmatel, KasakctaH Pecnybnmkachr;
2«C.)K. Acthenanspos aTbiHaarsl Kasak ynTTbik MeavumHa yHueepcuteTin KEAK, Anmatel, KasakctaH Pecny6nmkacs!

Oszexminizi: Kankanwa Oe3iniy Hecizei namoniouslapvlHa 2unepmupeos, 2Unomupeos, myuiHoi 300, aymoumMmyHObl aypyiap Hcoue Ka-
mepii icik scamaovl. Kazaxcman Pecnybnuxacvlnoa ouazHocmuka mer emoeyoiy He2ypivim muimoi o0icmepin manan ememin Kb aypyvimen

ayblpamviH HAYKACMAp CaHbIHblY apmybl OAuKaiaobl.

3epmmeyodin, makcamol — Kb-niy namonozusicoln 3epmmey Kezinoe Hampuii nepmexnemamoin (99mTc) konoanvin bOOKT-Hbiy canobIK

napamempaepiniy OuaeHOCMUKAIbIK MOHIH AHbIKMAY 601bIN MadbLIaobL.

Aoicmepi: 3epmmey bapvicvinoa 112 naykacmeiy depexmepi kammuoliovl. Kb-0iy cyunmuepaguscer Philips Forte camma kamepacel
Jicone paoduonykauomi npenapam — 99mTc komezimen ducypeizindi. Homuoicenepdin cmamucmuxanslk maioaysl keszinoe, boxplot ouae-
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pPamMmacsl Kemezimen depexmep 8U3yanu3ayusianovl sgcone SPSS-miy 21.0 nyckacel men Microsoft Office Excel bazoapramanvi Kypanvl
natoanansliobl.

Homuxcenepi: 112 naykacmapowiy 96 (85,7%) otiendep, 16 (14,3%) ep adamoap 6010bi. 3epmmey sicypeisiieen HayKacmapowly Hacol
10-nan 89 acac apanvizvinoa 6010si, an opmawa sxeacvl 50,9 kypaowi. Eneizineen paouogapmospmexminy (PDI) 99mTc-0in bencenodiniziniy
meouanacwl 160 MBx Kypaowi.

Tanoay KB-iniyy BOOKT-nvix sepmmeyinen omken naykacmapowly yaken yieci 55 ocacman ackan (37,5%) srcac mobul exenin kopcemmi.
Kb-iniy myiiinoepiniy mapanyvina kenemin 6oncak, 47 (42%) nayuenmme myuindi my3sirimoep 6010vl, onvly iwinoe 25 (53,2%) «vicmoiy, 20
(42,6%) «cywiry orcone 2 (4,3%) — «ocwinvly 6010bl.

Kb-niy Tyiiinoi gopmayuscer 6ap naykacmapowiy scikmenyinoe: 13 (27,7%) ougppyszowr 306nen, 19 (40,4%) — myuindi 306nen, 12
(25,5%) — aymoummynovt mupeoudumnen (AUT) scone 3 (6,4%) — kamepani iciknen ayvipeanvin Kepcemmi.

Huaznosea 6atinanvicmol Kb-0e PDJ[-miy scunaxmanybviiolyy mapanybin manioay Ke3inoe, Rpenapammoly ICUHAKmMary meouanacsl Kamep-
ai icix kesinoe 0,6, AUT-me — 1,15, an ougpy30ut scone mytindi 306ma cotikecinuie 1,5 sicone 1,7-1i Kypatimvinvl anblKmaiobi.

Kopvimuinowt: Bizoiy zepmmeyimiz Kb-Oeei apmypai Oininynep men namonozusinielk npoyecmepoi myciny yuin bQIKT canovix napa-
Mempaepiniy Manbl30blAbl2bIH PACMAUObL.

Tyuiinoi ceszoep: kankanwia 6e3i, myuin, Oip pomonovl smuccusnvik komnwviomepaik momoepagus (b@IKT), paduopapmospi (PD/]), PD/]-
MiK HCUHAKMATLYIHBLY, CAHObIK 0a2anay.

ABSTRACT

BO3MOXHOCTH KOJIMYECTBEHHOM OIIEHKH OJTHO®OTOHHOMN
SMHUCCHOHHOMN KOMITBIOTEPHOM TOMOI PAOMHU B TUATHOCTHUKE
3ABOJIEBAHU U TOBUTHOM KEJIE3bI
JLK. A6opaxman’, JK.M. Amankynoe'?, /I.P. Kaiioaposa'?, A.A. Hopaeg', A.K. Caoubexosa', JK.C. A6opacunosa’

AQO «Kasaxckui Hay4Ho-1CCre0BaTENbCKMIA MHCTUTYT OHKOMOTM 1 paguonorvny, Anmatel, Pecnybnuka Kasaxctar;
HAO «Kasaxckuii HauvmoHanbHblit MeguumHckuii YiusepeuteT um. C.[. ActeHausiposay, Anmatel, Pecny6-nvka KasaxctaH

Axmyansnocme: Ocnognble namonocuu wumosuonou scenesul (LK) exarouaiom eunepmupeos, cunomupeos, y310601i 300, aymoummyHHble
sabonesanusi (AUT) u pak. B Pecnybnuxe Kazaxcman nabniooaemcs ygeauuenue zabonesaemocmu LK, mpebyiowee 6onee s¢hgpexmugnvix
Memo008 OUASHOCMUKY U IeHeHUs.

Llenv uccnedosanus — onpeoenenue OUASHOCMUYECKOU YEHHOCMU KOJIUYECTNBEHHbIX NAPAMEMPO8 O0OHOPOMOHHOU IMUCCUOHHOU
KoMnblomepHot momozpaguu ¢ nampus nepmexrnemamom (99mTc) npu namonocusax wumosuoOHoU Jiceesbl.

Memoowi: Mamepuanvt 0ns ucciedosanus ekaouanu oannvie 112 nayuenmos. Konuuecmeennas oyenxa OPIKT LK nposoounacs
¢ ucnoavbsosanuem camma-xamepol Philips Forte u paouonykauonozco npenapama 99mIc. [Jus cmamucmuueckoeo ananusa pe3yibmamos
ucnonvsosanu npozpammnoe obecneuenue SPSS eepcuu 21.0 u Microsoft Office Excel, a maxace ouazpammur boxplot ona eusyanusayuu OaHHbIX.

Pesynomameut: B uccireoosarue 6vin0 exknoueno 112 nayuenmos, 6 mu. 96 (85,7%) swcenwun u 16 (14,3%) mysrcuun. Bozpacm yuacmuukos
naxoouncs ¢ ouanasone om 10 0o 89 nem, cpeonuii 6ozpacm cocmasun 50,9 nem. Meouana ésedennoii akmusnocmu paouogapmnpenapama
(P®@II) 99mTc cocmasuna 160 Mbk .

Ananus noxasan, umo dorvuuncmeo nayuenmos (37,5%) oviiu cmapwe 55 rem. Ymo kacaemcs pacnpedenenus y3nos LK, mo y 47 (42%)
nayueHmos Obllu BblA6IEHbL Y3108ble 00pa308anus, cpedu komopwvix 25 (53,2%) 6vinu «eopauumuy, 20 (42,6%) — «xoroonvimuy u 2 (4,3%) —
«MENbIMUY.

Knaccupurayus zabonesanuii LK y nayuenmos c y3nogvim obpasosanuem nokasana, umo 13 (27,7%) cmpaoanu oupysnvim 3060m, 19
(40,4%) — y3n08vi:m 3060m, 12 (25,5%) — AUT u 3 (6,4%) — paxom LLK.

Ananuz pacnpedenenus Haxonnenuss POII ¢ LK 6 3asucumocmu om ouacnoza nokasau, umo meouara Haxonierus PPII npu paxe
cocmasuia 0,6, npu AUT — 1,15, a npu oupghysnom u yznoeom 306e — npumepno 1,5 u 1,7, coomeemcmeaenno.

3aknwuenue: Hawe uccnedosanue noomeepaicoaem 8axCHOCms Koaudecmeennolx napamempos ODPIKT ons nonumarus pasHooopasuvix
nposisienull u namoaoeuveckux npoyeccog 6 LLPDK. Jlanvneiiuue uccnedo8anus Moeym yiyuuums cmpameuu OUdeHOCMUKU U Ae4eHUsl IN020
3a60ne6anus, enyoice U3yUUG C6:3b MeACOY IMUMU NAPAMEMPAMU U PA3TUIHLIMU hopmamu 3aboresanuti LK.

Kniouesvie cnosa: wumosuonaa owcenesa (LK), yzen, oomogpomonnas smuccuonnas romnviomepnas momoepagua (ODPIKT),
paouogpapmnpenapamol (PDII), nakonnenue PPII, konuuecmeennas oyexxa.
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