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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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.

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 



120

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 

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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A

Figure 4. 40-year-old male patient, laboratory picture of thyrotoxicosis, on the projection of the right lobe of the thyroid gland, a round-shaped 
formation 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 left, the spread of the nodule in the mediastinum area is not fixed.
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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.

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.
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