(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 3 (360) Mapr 2025

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
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.

According to the data of the World Health Organization
(WHO), during the last 20-30 years, there has been an increasing
number of Thyroid diseases in the world. More than 200 million
people worldwide suffer from goiter. About 7-8% of the world's
population suffers from various endocrine pathologies. Thyroid
scintigraphy is one of very informative and sensitive methods
of investigation, it mainly serves the differential diagnosis of
diseases causing thyrotoxicosis. The last decade has integrated
hybrid imaging - single-photon emission computed tomography
(SPECT) with x-ray computed tomography (CT), SPECT/CT
has revolutionized the field of conventional nuclear medicine.
Available evidence indicates that this hybrid imaging technology
will become the gold standard for conventional scintigraphy,
has ability to give detail information about atypical location
of the thyroid gland, about “hot” or “cold” nodule location,
SPECT-CT images show exact topography and size of each
nodule size of Thyroid gland when we have enlargement. The
purpose of this study was determine the diagnostic value of
SPECT-CT in Thyroid gland diseases. The material presented
in the article belongs to Todua Medical center. Confirmation
for using imaging material is accepted from all of the patients,
including in this article.

Key words. Thyroid diseases diagnostic, thyroid scan,
radionuclide diagnostic, hybrid imaging, thyroid nodules.

Introduction.

According to the Thyroid American association, more than
200 million people worldwide suffer from endemic goiter
of the thyroid gland. According to the same source, the
statistical numbers of thyroid diseases increase in 5% annually.
Statistically women population eight times more incidence than
men (8/1) [1,2].

Since 70s of last century radionuclide studies has integrated in
diagnostic filed, it allowed us to measure the functional state of
various organs. As a result, the diagnostic value of radioisotope
research increased. The main goal of thyroid gland radionuclide
diagnostic is to reveal pathological function, of thyroid gland,
and make differential diagnostic among toxically diseases [3].
Also, this diagnostic method is important for reveal ectopic Thyroid
tissue and, in some cases to reveal “cold noduls” (oncological in
20-30%). Scintigraphy is one of the methods of radionuclide [4].

Radionuclide diagnosis of the thyroid gland is performing
in Georgia in Radionuclide Department of Clinic Todua since
1990. For today the number of thyroid patients in this department
is quite high and their number reaches 400 patients annually.
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There are different type of radiopharmaceuticals which are used
for thyroid diagnostic, but Technetium 99 (Tc99-pertechnetate)
is widely used. It has a short half-life (6 hours). Radioisotope
scanning with Tc99 allows us to evaluate the location and
function of the gland, the size and shapes of the lobes [5].

We are using nuclear medicine investigations for differential
diagnostic among the thyroid toxic conditions:

* Graves' disease.

* Hashimoto's disease.

* Nodular toxic goiter.

* Thyroid cancer.

* Ectopic thyroid tissue.

Ectopic thyroid tissue or additional lobe if thyroid gland are rear
anatomical abnormalities and may be found: under the tongue
(sublingual thyroid gland), in the mediastinum (substernal
goiter), on the projection of the pelvis (struma ovarii) [6].

The last decade gave us hybrid imaging technologies
combining single-photon emission computed tomography
(SPECT) with x-ray computed tomography (CT), SPECT/CT
has revolutionized the field of conventional nuclear medicine.
Available evidence indicates that this hybrid imaging technology
will become the gold standard for conventional scintigraphy, has
ability to give detail information about atypical location of the
thyroid gland, about “hot” or “cold” nodule location, SPECT-
CT images show exact topography and size of each nodule size
of Thyroid gland when we have enlargement. The purpose of
this study was determine the diagnostic value of SPECT-CT.
New generation gamma-camera and computer-tomography
(gamma camera with x-ray tube) allowed us to jointly make
imaging radionuclide and radiological investigations the same
tame which means simultaneous diagnosis evaluating the
functional state and morphological structure of the organ [7].
The mentioned hybrid gamma-camera has been operating in the
Todua clinic since 2019.

The mentioned news made the joint, integrated work of
radioisotope and computed tomography specialists together.
Photon-emission computed tomography- SPECT/CT, as an
additional mode of research, it is used for detail interpretation
picture of the thyroid gland [8]. When scintigraphyc images
do not allow for a full assessment of this. Additional mode
photon-emission computer tomography, we are using when we
suspecting the presence of "cold" nodule, also when we have
large volume of the gland, to determine relation to other organs.
Exact localization (using axial coronary and sagittal slises), it
is especially relevant to use the mentioned mode in cases when
we have unusual spreading location of thyroid gland in the
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mediastinal area, behind the sternum. Use of hybrid technology
in the diagnostic direction, such as photon-emission computed
tomography - SPECT/CT, is of great informative data in this
cases [9].

The use of computer- tomography mode allows us to determine
gland's spreading location, determine the density and structure
of the gland, especially in case of anomalies, ectopic tissue or an
additional lobe of the thyroid gland, as well as when the gland
tissue is sharply enlarged (in multinodular goiter) and spread in
order to determine the planning the surgery. In this cases, the
data of SPECT (single photon emission computer tomography)
an CT (computed tomography) together- “fused images”
(SPECT/CT) with radioisotope scanning are very important
to determine the structure and anatomical localization. The
practical use of the mentioned mode (technological integration
of radionuclide radiological studies) allowed us to make a full-
fledged diagnosis and to plan the correct treatment with a higher
reliability rate [10].

For example, below are some practical cases that represent the
practical work of the radionuclide department of Todua Clinic.

Materials and Methods.

The study begins with preparation of tc99 for patient,
measurement of syringe the radiopharmaceutical (doses
according to weight which are provided by the European
Radionuclide Association guideline), then iv injection,
generally the injected dose is 100-150 mbq (megabequerels),
before scanning time delay is 20-25 min. The imaging process
lasts an average of 1-2-3 minutes, depending on the dose of
injected radiopharmaceutical and thyroid gland disease. The
examination of the patient is mainly in a horizontal position,
although in some cases (especially in cases of claustrophobia)
it is in vertical sitting position [6]. According to the received
data, in the norm, Tc99 involvement in the gland tissue should
be equal (homogeneous), visual evaluation of medium intensity.

The rate of absorption in thyroid tissue (uptake) should range
from 1.0-2.0 (total uptake) in the adult population. In nodular
diseases of the thyroid gland, depend on the Tc99 involvement,
we can get different types of images, in the form of low
inhomogeneous uptake in gland, high homogenous uptake, high
local uptake ("Hot" toxic nodule - causes local activation of
high activity, against the background of which the activation in
the rest of the tissue of the gland is reduced). "Warm" nodule
- is manifested by a slightly increased activity compared to the
rest parenchyma of the gland, although there is no significant
contrast of the inclusion index in relation to the gland tissue, this
type of nodule has a low clinical diagnostic value [7].

"Cold" nodule - non-functional active tissue of the of thyroid
gland, characterized by very low uptake in local area, or defect
of uptake. In this type of nodules, mainly there are nodules of
colloid structure (75%), however, when the colloid structure
of the nodule is not confirmed by ultrasound examination,
otherwise patient should make morphological diagnostic,
because malignancy is high Risk (20%-30% especially in young,
mostly male patients). In patient history, last time performed
Radiation therapy is also a risk factor (40%).

In the case of SPECT/CT, the research continues with the
movement of the gamma camera around the neck area for 360
degrees for 20 minutes, and then by marking CT scan, with the
fusion of images. A SPECT-CT scan is usually done at the same
time as other types of scans that use a nuclear medicine gamma
camera.

Results and Discussion.

SPECT images showed in thyroid enlargement with “hot”
functioning or hypofunctioning nodules were detected; a “toxic
hot” nodule in one of lobs with uptake suppression of the other.
“cold” non-functioning thyroid nodules. CT scans allowed to
identify morphological patterns of nodules - solid, cystic or
complex; available calcifications or capsulation; hyperplastic or

A

Figure 1. The patient is a 23-year-old woman. Clinic of thyrotoxicosis, laboratory picture of thyrotoxicosis, differential diagnosis
between graves and Hashimoto's thyroiditis. a) An ultrasound study shows diffuse inhomogeneous thyroid parenchyma with small,
reduced echogenicity inclusions. b) Increased Tc99 uptake was detected in radioisotope investigation 5.5% (norms 1,0%-2,0%).

Diagnosis: diffuse toxic goiter.
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Figure 2. 55-year-old woman. Clinic of thyrotoxicosis, laboratory picture of thyrotoxicosis, differential diagnosis between diffuse toxic goiter and
Hashimoto's disease (thyroiditis), a) The ultrasound examination shows diffuse changes, the parenchyma of the thyroid gland has an inhomogeneous

structure, with small reduced (low) echogenicity inclusions in it, a picture of thyrotoxicosis in the laboratory. b) Low uptake in the gland revealed
a decreased inclusion rate of Tc99 0.2%.

Figure 3. A 35-year-old man, Clinic of thyrotoxicosis, laboratory picture of thyrotoxicosis, ultrasound examination shows a picture of
multinodular goiter with solid nodules of heterogeneous structure. Laboratory picture of thyrotoxicosis. Radioisotope study in the gland showed

a nonhomogeneous uptake of Tc99- 9.9%, with defects of inclusion, indicating the coexistence of "cold" nodes on the background of diffuse toxic
goiter.
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Figure 4. 40-year-old male patient, laboratory picture of thyrotoxicoszg, on the projection of the right lobe of the thyroid gland, a round-shaped
Jformation of inhomogeneous structure was observed on the ultrasound examination, the right lobe size of the gland is significantly enlarged image
shows the presence of a large hot nodule, for which, in addition, a) photon emission computed tomography was used with the patient - SPECT/
CT, the projection of the right lobe of the thyroid gland shows a "hot" nodule of 8 cm in size, the mentioned nodular formation of the. b) Computed
tomography exerts pressure on the esophagus, trachea and causes its deviation to the lef, the spread of the nodule in the mediastinum area is not fixed.

e vITHr T
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Figure 5. CT part of the study was applicable to detect sublingual localization of tissue. A. Thyroid scintigraphy atypical sublingual localization
of Thyroid gland. B. Thyroid gland sublingual SPECT/CT reconstruction imaging.

autonomously functioning benign tissue. SPECT/CT data were
used as a guide to select the most suspicious nodules for FNA or
biopsy. This was important information to planning the volume
of surgical intervention (Figures 1-5).

Conclusion.

Radioisotope scanning of thyroid gland is a high sensitive
method of study, it is the "gold standard" in the differential
diagnosis of thyroid toxicities-causing diseases, and it is also
important for the diagnosis of “cold” nodules, ectopic or
additional lobe of thyroid gland tissue. Considering the high
sensitivity of this method it reflects the pathological changes
that started in the gland at the earliest. It is used in combination
with other clinical-laboratory and ultrasound research, is
highly effective and successfully affects the results of treatment
effectiveness. The introduction of modern hybrid technologies,
in medicine such is photon-emission computed tomography
(SPECT/CT) with computed tomography (CT), further expanded
the usefulness of the method. Due to the high specificity of CT
research, with the possibility of anatomical assessment of the
gland, radionuclide photon-emission computed tomography
(SPECT/CT) is a new in the modern diagnostic area, hybrid
diagnostics is very relevant and widely used in Georgia since
2019 at Todua Clinic.
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