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pirobiTi aRniSvnebi da Semoklebebi 

 

1. dtC – difuzur-toqsiuri Ciyvi 

2. Tt _ Tireotoqsikozi 

3. smi – sxeulis masis indeqsi 

4. Zms – Zvlis mineraluri simkvrive (BMD) 

5. ZmS – Zvlis mineraluri Semadgenloba (BMC) 

6. phT _ pirveladi hipoTireozi 

7. antiTPO - antisxeulebi Tireoiduli peroqsidazas mimarT 

8. antiTSHr _ antisxeulebi Tireotropuli hormonis 

receptoris mimarT 

9. BUA _ ultrabgeris milevadoba 

10. DXA _ ormagenergetikuli rentgenuli absorbciometria 

11. ER _ estrogenuli receptori 

12. FRAX _ motexilobis 10 wliani riskis gansazRvris 

algoriTmi 

13. OPG _ osteoprotegerini 

14. RANK – osteoklastebis birTvuli faqtori kappa B-s (NF-

kB) receptoruli aqtivatori 

15. RANKL – RANK –is ligandi 

16. SOS – ultrabgeris gavlis siCqare 

17. SERMs_seleqtiuri estrogenis receptoris modulatorebi  

18. TNFα _ simsivnis nekrozis faqtori α 

19. TSH – Tireotropuli hormoni 

20. T3 – triiodTironini 

21. T4 _ tetraiodTiroqsini 

22. TR _ Tireoiduli hormonis receptori 
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Sesavali 

 

problemis aqtualoba 

 

osteoporozi aris Zvlebis sistemuri daavadeba, romlis 

gamovlinebebi _ Zvlovani qsovilis masis Semcireba da misi 

mikroarqiteqtonikis darRveva, ganapirobeben Zvlis simtkicis daqveiTebas 

da motexilobis riskis gazrdas [31]. dadgenilia, rom postmenopauzuri 

asakis qalebis 30%-s amerikis SeerTebul Statebsa da evropaSi 

aReniSneba osteoporozi [166,167]; daavadebulTagan qalebis minimum 40% 

[99] da mamakacebis 15-30%-s aReniSneba osteoporozuli motexiloba [117], 

rac imas niSnavs, rom oridan erT qals da rvidan erT asakovan mamakacs 

aqvT osteoporozuli motexilobis ganviTarebis albaToba sicocxlis 

ganmavlobaSi. aRniSnuli statistikuri monacemebidan gamomdinare, 

osteoporozi qalebSi iseTive aqtualuria, rogorc gulis iSemiuri 

daavadeba da ufro metad gavrcelebuli, vidre ZuZus kibo (daaxl 12 %) 

[107,111]. populaciis sicocxlis xangrZlivobis gazrda ganapirobebs 

osteoporozis gavrcelebis mkveTr matebas [120].  

 osteoporozi klinikurad vlindeba motexilobebiT. Cveulebriv 

viTardeba xerxemlis, barZayis, winamxris distaluri da mxris Zvlis 

proqsimaluri nawilis osteoporozuli motexilobebi [72]. 2000 wels, 

evropaSi 50 welze ufrosi asakis qalebsa da mamakacebSi daregistrirda 

barZayis Zvlis motexilobis 620,000, winamxris _ 574,000, mxris Zvlis 

proqsimaluri nawilis _ 250,000 da xerxemlis malebis _ 620,000 axali 

SemTxveva. am motexilobebma Seadgines mTeli msoflios motexilobebis 

34,8% [72]. garda aRniSnulisa, SesaZloa ganviTardes sxva midamoebis – 

menjis Zvlebis, neknebis, barZayis Zvlis distaluri nawilis da wvivis 

Zvlis osteoporozuli motexilobebic. 

 Tanamedrove etio-paTogenezuri klasifikaciiT, ganasxvaveben 

osteoporozis pirvelad da meorad formebs. meoradi osteoporozis 

gamomwvev faqtorebs Soris yvelaze xSirad gvxvdeba steroiduli 

osteoporozi [2-4]. Tumca unda aRiniSnos, rom saqarTveloSi farisebri 

jirkvlis daavadebebis maRali gavrcelebis gamo, savaraudod aranakleb 

aqtualuri unda iyos Tireoiduli anu farisebri jirkvlis 
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daavadebebTan dakavSirebuli osteoporozi. bolo wlebSi am sakiTxTan 

dakavSirebiT mTels msoflioSi intensiuri kvleva mimdinareobs, kerZod, 

interesis sagania farisebri jirkvlis daavadebebis gavlenis meqanizmi 

Zvlis metabolizmze; motexilobis riski farisebri jirkvlis sxvadasxva 

daavadebis dros; endogenuri da egzogenuli subklinikuri 

hiperTireozis zegavlena Zvalze da a.S. Tumca miRebuli Sedegebi 

umeteswilad urTierTsawinaaRmdegoa da jer kidev bevri sakiTxia 

gamosakvlevi farisebri jirkvlis daavadebebisa da Zvlis metabolizmis 

urTierTkavSiris aspeqtSi.  

Cveni kvlevis mizania farisebri jirkvlis sxvadasxva paTologiebsa 

da Zvlis mineralur simkvrives Soris urTierTkavSiris dadgena; 

osteoporozis da osteopeniis gavrcelebis Seswavla reproduqciuli da 

postmenopauzuri asakis qalebSi, difuzur-toqsiuri CiyviT gamowveuli 

Tireotoqsikozis da pirveladi hipoTireozis dros; daavadebis anamnezis 

xangrZlivobis,  mkurnalobis meTodis da xangrZlivobis zegavlenis 

dadgena Zvlis mineralur simkvriveze. 

kvlevis procesSi dasaxuli amocanebia: 

1. Zvlis mineraluri simkvrivis, osteopeniisa da osteoporozis 

gavrcelebis Seswavla qalebSi axlad gamovlenili an morecidive 

difuzur-toqsiuri CiyviT 

2. Zvlis mineraluri simkvrivis (Zms) Sefaseba pacientebSi difuzur-

toqsiuri Ciyvis (dtC) konservatiuli mkurnalobis fonze 

3. Zvlis mineraluri simkvrivis Seswavla pacientebSi dtC-is 

operaciuli mkurnalobis Semdeg. 

4. korelaciuri kavSirebis dadgena Tireoidul statuss anu 

Tireotropuli hormonisa da Tireotropuli hormonis receptoris 

mimarT antisxulebis donesa (antiTSHr) da Zms-s Soris 

5. Zvlis mineraluri simkvrivis, osteopeniisa da osteoporozis 

gavrcelebis Sefaseba pirveladi hipoTireozis mqone qalebSi, pre-

da postmenopauzur asakobriv jgufebSi  

6. Zms-ze pirveladi hipoTireozis gavlenis Seswavla 

levoTiroqsiniT CanacvlebiTi mkurnalobis dros, pacientebis 

menopauzuri statusis da daavadebis xangrZlivobis 

gaTvaliswinebiT 
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7. korelaciuri kavSirebis dadgena welis malebis da proqsimaluri 

barZayis Zms-sa da pacientebis asaks, menopauzis  xangrZlivobas, 

anamnezis xangrZlivobas, sxeulis masis indeqss Soris (smi).   

 

naSromis mecnieruli siaxle 

 

 kvlevis Sedegebi mniSvnelovnad afarToebs arsebul 

informacias osteoporozis mimdinareobis Taviseburebebis Sesaxeb 

farisebri jirkvlis daavadebebis dros. kerZod, gamovlenil iqna 

Zvlis mineraluri simkvrivis daqveiTeba rogorc TireotoqsikoziT, ise 

hipoTireoziT mimdinare paTologiebis dros.   

 pirvelad iqna dadgenili, rom postmenopauzuri asakis 

pacientebSi Tireostatiuli mkurnalobis dawyebis Semdeg ukve 

ramdenime TveSi xdeba kortikaluri Zvlis simkvrivis aRdgena, xolo 

trabekuluri Zvlis normalizebisTvis saWiroa minimum erTi weli. 

 pirvelad iqna gamovlenili mWidro da sarwmuno korelaciuri 

urTierTkavSirebi antiTireotropuli antisxeulebis donesa da 

barZayis Zvlis mineralur simkvrives Soris rogorc kortikalur, ise 

trabekulur ZvalSi, ramac mogvca safuZveli vivaraudoT, rom 

aRniSnuli antisxeulebi damoukideblad axdenen zegavlenas Zvlovani 

qsovilis metabolizmze dtC-is dros.  

 pirvelad iqna dadasturebuli, rom xangrZlivad mimdinare 

pirveladi hipoTireozis dros adeqvaturi CanacvlebiTi Terapiis 

fonze qveiTdeba Zvlis mineraluri simkvrive postmenopauzuri asakis 

pacientebSi. damatebiT riskis faqtors warmoadgens anamnezSi 

Tireotoqsikozis arseboba, rac dRis wesrigSi ayenebs mkurnalobis 

kompleqsSi antiosteoporozuli preparatebis CarTvas. 

 

 

naSromis praqtikuli Rirebuleba 

  

 farisebri jirkvlis daavadebebis dros diagnostikuri kvlevebis 

kompleqsSi aucileblad iqnes CarTuli ormagenergetikuli rentgenuli 

absorbciometria, rac saSualebas mogvcems droulad gamovlindes Zvlis 
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mineraluri simkvrivis  daqveiTeba, dainiSnos antirezorbciuli 

mkurnaloba da moxdes osteoporozuli motexilobis prevencia. 

 Tireotropuli hormonis mimarT antisxeulebis maRali titri 

SesaZlebelia gamoyenebul iqnes, rogorc Zvlis dazianebis mgrZnobiare 

markeri dtC-is dros. 
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Tavi 1: literaturis mimoxilva 

 

1.1 osteoporozis epidemiologia, paTogenezi, klasifikacia, riskis 

faqtorebi, klinikuri suraTi 

 

osteoporozi aris daavadeba, romelic wlebis ganmavlobaSi 

usimptomod mimdinareobs da xSirad klinikurad gamovlindeba 

motexilobis ganviTarebis Semdeg, ris gamoc osteoporozs xSirad “Cum 

epidemias” uwodeben [126]. osteoporozi, romelsac axasiaTebs Zvlis masis 

da simtkicis daqveiTeba, bolo periodSi, adamianis sicocxlis 

xangrZlivobis gazrdasTan erTad, seriozul klinikur problemad iqca. 

me-19 saukuneSi, ser estli kuperma, gamoCenilma ingliselma qirurgma 

aRwera “Zvlebis damsubuqeba da darbileba xandazmul asakSi, romelic 

qmnis motexilobis ganviTarebis winapirobas” [32]. termini 

“osteoporozic” mowodebul iqna imave periodSi iohan lobStainis mier 

[128]. 

populaciis sicocxlis xangrZlivobis momatebasTan erTad, 

osteoporozuli motexilobebi avadobis ZiriTadi mizezi xdeba da 

sagangaSo cifrebs aRwevs. Tuki barZayis yelis motexilobis sixSire 1990 

wels Seadgenda 1,66 milions, 2050 wlisTvis es ricxvi savaraudod 6,26 

milionamde gaizrdeba anu 2050 wlisTvis, msoflioSi barZayis 

motexilobis riski qalebSi 240%-iT da mamakacebSi 310%-iT gaizrdeba [58].   

osteoporozis saerTaSoriso fondis monacemebiT, barZayis, 

winamxris da xerxemlis malebis klinikurad sayuradRebo motexilobebis 

jamuri riski aRwevs 40%-s, rac utoldeba gul-sisxlZarRvTa 

daavadebebis risks [107]. dadgenilia, rom 45 wlis asakis zeviT qalebi 

osteoporozuli motexilobebis gamo ufro met dReebs atareben 

stacionarSi, vidre bevr sxva daavadebasTan, kerZod diabetTan, 

miokardiumis infarqtsa da ZuZus kibosTan dakavSirebiT [111]. aseve 

mamakacebSi, osteoporozuli motexilobis ganviTarebis albaToba 50 

wlis asakis zeviT 30%-s aRwevs, rac prostatis kibos risks utoldeba 

[100].  

barZayis motexiloba iwvevs mwvave tkivils, funqciis darRvevas, 

sikvdilobis gazrdas motexilobidan pirvel 3-6 TveSi da TiTqmis 
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yovelTvis moiTxovs hospitalizacias. gamojanmrTeleba xdeba nela da 

xSirad arasrulad. SvedeTSi, sikvdilis SemTxvevebis 1%-ze meti 

gamowveulia barZayis Zvlis motexilobiT [72]. vertebrulma 

motexilobebma SesaZloa gamoiwvion tkivili da funqciis darRveva, 

Tumca SesaZloa ganviTardnen usimptomodac. xSiria recidivebi, rac 

droTa ganmavlobaSi iwvevs invalidobas. distaluri sxivis Zvlis 

motexilobac iwvevs tkivilsa da funqciis droebiT moSlas, Tumca 

prognozi keTilsaimedoa da srulad xdeba funqciis aRdgena [72].  

problemis aseTi aqtualobis gamo, bolo aTwleulSi Zalian 

daixvewa osteoporozis diagnostikisa da mkurnalobis meTodebi, 

romlebic TandaTan inergeba saqarTveloSic. Tumca mosaxleobis 

informirebuloba am sakiTxTan dakavSirebiT sakmaod mwiria.  

paTogenezi: 1940 wels amerikelma eqimma endokrinologma, fuler 

olbraitma aRwera postmenopauzuri osteoporozi da gamoTqva mosazreba, 

rom es procesi dakavSirebuli iyo Zvlis warmoqmnis darRvevasTan 

estrogenebis deficitis fonze [12]. droTa ganmavlobaSi, es koncefcia 

daixvewa da Tanamedrove midgomiT, osteoporozi aris procesi, 

romelSic monawileobs mravali paTogenezuri faqtori da sabolood 

iwvevs Zvlovani masis kargvas da Zvlis mikroarqiteqturis darRvevas. 

garda Zvlis mineraluri simkvrivisa, osteoporozuli motexilobis 

sixSires, gansakuTrebiT barZayis da sxivis Zvlis midamoebSi, 

gansazRvravs davardnis sixSire da mimarTuleba [120].   

Zvali aris dinamiuri sistema, romelic mudmiv remodelirebas 

ganicdis. Zvlis rezorbcias axorcieleben osteoklastebi, xolo 

aRdgenas _ osteoblastebi. normalur SemTxvevaSi es procesebi 

balansirebulia [164, 165]. Zvlis remodelirebis procesSi osteoblastebi, 

osteoklastebi da maTi winamorbedebi erTmaneTs sxvadasxva sasignalo 

molekulebis saSualebiT ukavSirdebian. rezorbciaze pasuxs ageben 

osteoklastebi, romlebic Tavis mxriv osteoblastebis mier 

sekretirebuli citokinebis saSualebiT aqtiurdebian. osteoblastebi 

gamoimuSaveben da gamoyofen rogorc RANKL-s, aseve osteoprotegerins 

(OPG). RANKL aris nuklearuli faqtori-kappa B-s (NF-kB) receptoruli 

aqtivatoris, RANK-is ligandi hemopoetur ujredebSi da misi funqciaa 

osteoklastebis diferenciaciis gaaqtiureba. osteoprotegerini ki aris 
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aRniSnuli receptoris konkurentuli inhibitori da xels uSlis 

RANK/RANKL urTierTqmedebas, aqedan gamomdinare, aferxebs 

osteoklastebis diferenciaciasa da cxovelmyofelobas. RANKL/OPG 

Soris balansis darRveva ganapirobebs osteoporozis ganviTarebas. 

Zvlis rezorbciis stimulatorebi zrdian RANKL-is eqspresias 

osteoblastebSi, zogierTi amcirebs OPG-s eqspresiasac [140]. RANK-

RANKL urTierTkavSiri warmoadgens osteoporozis nebismieri 

paTogenezuri faqtoris saboloo meqanizms [120]. RANKL-is inhibitorebi 

warmoadgenen osteoporozis samkurnalo saSualebaTa uaxles klass [118]. 

Zvlovani masis Semcireba da simyifis momateba SesaZloa 

ganviTardes, Tu a) ver miiRweva optimaluri Zvlis pikuri masa da 

simtkice zrdis periodSi; b) gaZlierebulia Zvlis rezorbcia, rac iwvevs 

Zvlovani masis Semcirebas da mikroarqiteqturis darRvevas; g) 

araadeqvaturia formirebis faza, ris gamoc ver xerxdeba dakarguli 

Zvlis adeqvaturi aRdgena [78].  

estrogenebis deficiti kritikul rols asrulebs osteoporozis 

paTogenezSi, rasac adasturebs  faqti, rom postmenopauzur qalebs 

yvelaze xSirad uviTardebaT osteoporozi. morfologiurma kvlevebma da 

Zvlis metabolizmis bioqimiuri markerebis gansazRvram gviCvena, rom 

menopauzis periodSi Cqardeba Zvlis remodelireba, imatebs rogorc 

rezorbciis, ise formirebis markerebis done [39], Tumca estrogenis 

deficitis pirobebSi wamyvan rols asrulebs rezorbciis gazrda. 

estrogenebis deficiti monawileobs Zvlis kargvaSi qalebSi 70-80 wlis 

asakSic, rasac adasturebs faqti, rom estrogenebiT mkurnaloba swrafad 

amcirebs Zvlis kargvas aseT pacientebSi. motexilobis riski 

ukuproporciul kavSirSia estrogenis SemcvelobasTan postmenopauzuri 

asakis qalebSi [115].  

estrogeni kritikul rols TamaSobs pubertatul periodSi, orive 

sqesis mozardebis epifizebis daxurvaSi da aregulirebs Zvlis cvlas 

rogorc qalebSi, ise mamakacebSi. sxvaTa Soris, estrogeni ufro metad 

ganapirobebs Zvlis rezorbciis Seferxebas mamakacebSi, vidre androgeni, 

Tumca savaraudod androgenic TamaSobs garkveul rols [42]. estrogeni 

aseve aucilebelia Zvlis pikuri masis miRwevisTvis mamakacebSi. ufro 

metic, hipoestrogenemia mamakacebSi dakavSirebulia osteoporozTan [150].  
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estrogeni moqmedebs ori receptoris saSualebiT, esenia: 

estrogenuli receptori alfa (ERα) da estrogenuli receptori beta 

(ERβ). dadgenilia, rom ERα aris estrogenebis moqmedebis ZiriTadi 

mediatori Zvalze [88]. 

garda pirdapiri zemoqmedebisa Zvlis ujredebze, estrogenebi 

moqmedeben sxvadasxva citokinebze, romlebic Tavis mxriv aregulireben 

osteoklastebis warmoqmnas da funqcionirebas. estrogenebis deficitis 

dros izrdeba monocitebis mier simsivnis nekrozis faqtoris (TNF) 

produqcia da osteoblasturi rigis ujredebi ufro mgrZnobiare xdeba 

interleikin-1-is (IL-1) zemoqmedebis mimarT.  IL-1 da TNF astimulireben 

stromul ujredebs da pre-osteoblastebs, yvela es faqtori 

astimulirebs osteoklastebis warmoqmnas da amcirebs maTY apoptozs. 

estrogenebis deficiti aseve uaryofiTad moqmedebs osteoprotegerinze 

[118]. 

asakobriv Zvlis kargvaSi monawileoben sxva hormonebic. 

paraTireoiduli hormonis (PTH) done izrdeba asakTan erTad, rac 

savaraudod dakavSirebulia kalciumis da D vitaminis miRebis deficitsa 

da daqveiTebul kuW-nawlavismier absorbciasTan. meoradi 

hiperparaTireozi da D vitaminis deficiti ara mxolod aCqarebs Zvlis 

kargvas, aramed arRvevs nerv-kunTovan funqciebsac, rac zrdis davardnis 

da Sesabamisad, motexilobis risks [127].  

klinikurma kvlevebma, romlebSic CarTuli iyo kalciumis da D 

vitaminis deficitis riskis mqone xandazmuli pacientebi, gviCvena, rom 

orives Canacvlebas mohyva meoradi hiperparaTireozis ukuganviTareba, 

Zvlis rezorbciis Semcireba, Zvlovani masis gazrda, motexilobebis 

ricxvis Semcireba, da davardnis sixSiris Semcirebac ki [92].  

genetikuri faqtorebi ganapirobeben rogorc Zvlis pikur masas, ise 

Zvlis asakobriv kargvas. dadasturebulia tipi 1 kolagenis, estrogenis 

receptoris, D vitaminis receptoris da osteoprotegerinis 

makodirebeli genebis roli am procesSi. bolo periodSi aRmoCnda, rom 

dabali simkvrivis lipoproteinis receptorTan SekavSirebuli cila-5-is 

(LRP-5) genis gamaaqtivebelma mutaciam SesaZloa gamoiwvios Zvlis 

simkvrivis gazrda, xolo  LRP-5 genis delecia iwvevs mZime 

osteoporozul sindroms [152].  
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garda sistemuri hormonebisa, Zvlis cvlaSi monawileoben 

lokaluri faqtorebi anu citokinebi. insulinis msgavs zrdis faqtors 

(IGF) da simsivnis zrdis faqtors (TGF-β) SeuZlia Secvalos Zvlis 

formireba. IGF-1-is lokaluri produqciis Seferxeba aris 

glukokortikoidebiT gamowveuli osteoporozis mniSvnelovani faqtori 

[96]. 

prostaglandini E2 (PGE2) aris Zvlis mier gamomuSavebuli ZiriTadi 

prostaglandini, romelic astimulirebs rogorc rezorbcias, ise 

formirebas. Zvlis mineralur simkvriveze aseve gavlenas axdenen 

citokinebi: IL-1, IL-6, TNFa da maTi receptorebis polimorfizmi. 

epidemiologiuri kvlevebiT  gamovlinda Zms-is mcire zrda da 

motexilobis riskis Semcireba pacientebSi, vinc mkurnalobdnen 

arasteroiduli anTebis sawinaaRmdego saSualebebiT [119]. 

NO gamomuSavdeba Zvlis ujredebis mier meqanikuri datvirTvis 

sapasuxod. Tumca, prostaglandinebisgan gansxvavebiT, NO ainhibirebs 

Zvlis rezorbcias, savaraudod OPG produqciiT [160].  

Zvlis remodelirebaSi monawileoben aseve Zvlovani morfogenuli 

cilebi (BMP), romlebic ainducireben Zvlis warmoqmnas. BMP-s 

receptorebi aRmoCenilia osteoblastebis winamorbedi ujredebis 

zedapirze [118].  

osteoporozis klasifikacia: osteoporozis yvelaze metad 

gavrcelebuli klasifikacia daavadebis etio-paTogenezs eyrdnoba, 

romlis mixedviT ganasxvaveben pirvelad da meorad osteoporozs [2-4]. 

osteoporozis dayofa pirvelad da meorad formebad pirobiTia. 

magaliTad, adreul asakSi ganviTarebuli hipogonadizmi miiCneva meoradi 

osteoporozis mizezad, xolo bunebrivi menopauza da mamakacebSi asakTan 

erTad sasqeso hormonebis daqveiTeba miiCneva pirveladad. ufro metic, 

SesaZloa Segvxvdes pirveladi da meoradi faqtorebis kombinacia [78]. 

pirveladi osteoporozis formebia: 

• postmenopauzuri 

• seniluri 

• iuveniluri 

• idiopaTiuri 
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meoradi osteoporozi SeiZleba dakavSirebuli iyos sxvadasxva 

daavadebebsa da paTologiur mdgomareobebTan an ganviTardes zogierTi 

samkurnalo preparatis moqmedebis Sedegad. meoradi osteoporozis 

mizezebi naCvenebia cxrilSi #1: 

 

cxrili #1 

meoradi osteoporozis mizezebi 

endokrinuli darRvevebi – hiperparaTireozi, hiperkorticizmi, 

hipogonadizmi, Tireotoqsikozi, Saqriani diabeti tipi 1 da sxv. 

nutriciuli da gastrointestinuri darRvevebi – malabsorbcia, 

gastreqtomia, parenteruli kveba, pirveladi biliaruli cirozi da sxv 

Tirkmlis daavadebebi _ Tirkmlis qronikuli ukmarisoba, milakovani 

acidozi da sxv 

sisxlmbadi sistemis darRvevebi _ leikemiebi da limfomebi, 

namglisebrujredovani anemia, Talasemia da sxv. 

preparatebi _ glukokortikoidebi, heparini, varfarini, 

antikonvulsantebi, metotreqsati, liTiumi, aluminis Semcveli 

antacidebi da sxv 

revmatiuli da autoimunuri daavadebebi _ maankilozebeli spondiliti, 

wiTeli mglura, revmatoiduli arTriti 

hipogonaduri mdgomareobebi _ anoreqsia nevroza, hiperprolaqtinemia, 

panhipopituitarizmi, naadrevi klimaqsi, terneris da klainfelteris 

sindromi da sxv. 

genetikuri daavadebebi, SemaerTebelqsovilovani daavadebebi _ cisturi 

fibrozi, elers-danlosis daavadeba, glikogenis dagrovebis daavadebebi, 

marfanis sindromi, arasruli osteogenezi da sxv. 

imobilizacia 

 

 

osteoporozis riskis faqtorebi: osteoporozis riskis faqtorebi 

iyofa or ZiriTad jgufad: potenciurad modificirebadi da 

aramodificirebadi [167], romlebic warmodgenilia cxrilSi #2: 
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cxrili #2 

osteoporozis riskis faqtorebi 

aramodificirebadi riskis faqtorebi 

  

modificirebadi riskis faqtorebi 

asaki – 50 wlis zeviT D vitaminis deficiti  

mdedrobiTi sqesi Warbi alkoholi  

motexilobis ojaxuri anamnezi Tambaqos moxmareba  

anamnezSi motexilobis arseboba arasakmarisi fizikuri aqtivoba 

rasa/eTnikuri warmomavloba arasakmarisi kalciumis miReba 

asTeniuri aRnagoba    preparatebi 

yvela is daavadeba, romelic 

iwvevs meorad osteoporozs 

 

 

klinikuri suraTi:L Zvlis kargva neli da umtkivneulo procesia, 

amitom rogorc wesi, adamians simptomebi ar uviTardeba. yvelaze xSirad 

osteoporozis pirveli klinikuri gamovlineba aris motexiloba. amis 

gamo am daavadebas “Cum epidemias” uwodeben [126,167]. sxvadasxva 

lokalizaciis motexilobas gansxvavebuli simptomebi axlavs Tan. 

osteoporozis yvelaze xSiri klinikuri manifestaciaa xerxemlis 

kompresiuli motexilobebi, romlebic viTardeba spontanurad an 

minimaluri travmis Sedegad [78]. zogierT SemTxvevaSi saxezea mxolod 

erTi malis kompresia, xolo sxva SemTxvevebSi xdeba ramdenime malis 

kolafsi. yvelaze xSiria motexilobebi gulmkerdis malebSi T6-is qvemoT 

da welis malebSi. malebis motexilobis SemTxvevaSi xSiria welis 

tkivili, rac umetes SemTxvevebSi radiologiuri gamokvlevis mizezi 

xdeba. kompresiis mgrZnobiare markeria simaRlis Semcireba [133]. 

vertebruli motexilobebi xSirad usimptomod mimdinareobs. usimptomo 

vertebruli motexilobebis diagnostika SesaZlebelia 

ormagenergetikuli rentgenuli absorbciometris lateraluri 

vertebruli morfometriiT (DXA-LVA) an rentgenografiiT [126,131]. 

mravlobiTi motexilobebi iwveven seriozul darRvevebs. kifozi da 

welis lordozis gaqroba aris deformaciebi, romlebic amwvaveben welis 

tkivils. gul-mkerdis deformacia iwvevs filtvebis sasicocxlo 

moculobis Semcirebas. muclis Rrus organoebis kompresia 
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dakavSirebulia diskomfortTan. bevr pacients aqvs xerxemlis sxva 

paTologiebic: spondilolisTezi, malTaSorisi diskebis daavadeba da 

osteoarTriti. osteoporozi TavisTavad iSviaTad iwvevs nervis fesvebis 

an zurgis tvinis kompresias. xSiria osteoarTriti da osteoporozi 

erTsa da imave pacientSi [78]. vertebruli motexilobebis 10%-ze naklebi 

saWiroebs hospitalizacias, maSinac ki rodesac iwvevs mniSvnelovan 

tkivils da sicocxlis xarisxis gauaresebas [126].   

proqsimaluri barZayis motexiloba aris avadobisa da sikvdilobis 

erT-erTi wamyvani faqtori xandazmulebSi. motexilobebis umetesoba 

viTardeba barZayis yelis an didi cibrutis midamoSi da SesaZloa 

dakavSirebuli iyos mniSvnelovan an minimalur travmasTan. motexilobis 

riskze gavlenas axdens faqtorebi, romlebic zrdian dacemis risks [108]. 

motexilobis sixSire mkveTrad gansxvavdeba sqesis mixedviT, 

Tanafardoba qali/mamakaci Seadgens 4/5. motexilobebis 90% viTardeba 50 

wlis asakis zeviT. barZayis motexiloba Cveulebriv moiTxovs qirurgiul 

mkurnalobas, rac dakavSirebulia seriozul xarjebTan. garda amisa, 

operaciisdroindeli da operaciisSemdgomi garTulebebis gamo 

sikvdiloba aRwevs 5-20%-s. bevri xandazmuli ver ubrundeba uwindel 

reJims da moiTxovs gansakuTrebul movlas. mniSvnelovania diagnostika 

da prevenciis gegmis Sedgena, radgan maRalia ganmeorebiTi motexilobis 

ganviTarebis albaToba. samwuxarod, barZayis motexilobis Semdeg 

pacientTa umetesobas ar utardeba diagnostikuri kvlevebi da 

mkurnaloba, raTa Tavidan iqnes acilebuli osteoporozis progresi da 

sxva motexilobebi [135].  

distaluri sxivis Zvlis motexiloba (kolsis motexiloba), 

romelic ZiriTadad trabekuluri Zvlisgan Sedgeba, gamowveulia 

gaSlil xelze dacemiT. qalebSi aseTi motexilobis sixSire imatebs 40 

wlis asakis Semdeg da SesaZloa dakavSirebuli iyos premenopauzur 

Zvlis kargvasTan da genetikur faqtorebTan. kolsis motexilobebi 

kargad xorcdeba da iSviaTad iwvevs xangrZliv avadobas. kolsis 

motexilobis Semdeg qalebs aucileblad unda CautardeT osteoporozze 

gamokvleva da mkurnaloba [78].   

nebismieri lokalizaciis motexiloba, garda saxis da Tavis qalas 

Zvlebisa, SesaZloa ukavSirdebodes osteoporozs. Zvlis simkvrivis 
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gamokvleva aucilebelia yvela SemTxvevaSi, rodesac motexiloba 

viTardeba minimaluri travmis Sedegad. 

  

1.2. Tireoiduli hormonebis moqmedeba Zvalze. manifestirebuli da 

subklinikuri Tireotoqsikozis, hipoTireozis gavlena Zvlovan sistemaze 

 

farisebri jirkvlis hormonebis done sisxlSi regulirdeba 

uaryofiTi ukukavSiris meqanizmiT. Tireotropuli hormonis rilizing-

faqtori sinTezirdeba hipoTalamusSi da aregulirebs Tireotropuli 

hormonis (TSH) sinTezsa da sekrecias hipofizis wina wilidan. TSH Tavis 

mxriv astimulirebs farisebri jirkvlis folikuluri ujredebis zrdas 

da maT mier hormonebis sinTezsa da gamoyofas. Tireoiduli hormonebi 

moqmedeben Tireoiduli hormonis receptorebis (TR) gziT  hipoTalamussa 

da hipofizze da wyveten Tireoliberinis da TSH-is gamoyofas. 

aRniSnuli uaryofiTi ukukavSiris meqanizmi uzrunvelyofs farisebri 

jirkvlis hormonebisa da TSH-is donis mudmivobas sisxlSi [4,164]. 

farisebri jirkvali gamoyofs prohormons – Tiroqsins (T4) da 

mcire raodenobiT fiziologiurad aqtiur triiodTironins (T3). 

mocirkulire T3-is ZiriTadi nawili miiReba T4-is 5’-deiodizaciiT 

RviZlsa da TirkmelebSi tipi 1 deiodinazas mier [4,21]. 

Tireoiduli hormonebi ujredebze moqmedeben 3 funqciuri 

receptoris saSualebiT: TRα1, TRβ1 da TRβ2, romlebic aregulireben 

Sesabamisi genebis transkrifcias. TRα1 da TRβ1 eqspresirdebian 

sxvadasxva qsovilebSi, magram maTi fardobiTi koncentraciebi 

gansxvavebulia zrdisa da zrdasrul periodSi [21]. TRβ2 eqspresia ki 

xdeba mxolod hipoTalamussa da hipofizSi da uzrunvelyofs 

hipoTalamus-hipofiz-farisebri jirkvlis (hhfj) sistemis uaryofiTi 

ukukavSiris ganxorcielebas [20]. 

dadgenilia, rom ConCxSi, TRα1 da TRβ1 eqspresirdeba sazrdeli 

firfitebis qondrocitebze, Zvlis tvinis stromul ujredebsa da Zvlis 

warmomqmnel osteoblastebze. dRemde dadasturebuli ar aris maTi 

arseboba osteoklastebze. sazrdel firfitaSi T3 astimulirebs 

qondrocitebis diferenciacias, rac uzrunvelyofs endoqondrul 

gaZvalebas da xazovan zrdas. T3 aseve aregulirebs osteoblastebis 
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diferenciacias da funqciebs [122]. T3-is gavlena xorcieldeba rogorc 

pirdapir TRα1 receptoriT, ise sxvadasxva rTuli citokinuri da zrdis 

faqtorebis saSualebiT, rogoricaa magaliTad induri zazunas faqtori/ 

paraTireoiduli hormonis msgavsi peptidis ukukavSiri, zrdis hormoni/ 

insulinis msgavsi zrdis faqtori-1 da fibroblastebis zrdis faqtori 

[138].  

Tireoidul hormonebsa da Zvals Soris urTierTkavSiris 

gamokvleva gaarTula Tth-is receptorebis (TSHR) aRmoCenam 

osteoblastebsa da osteoklastebze [6]. bolo dros genmodificirebul 

Tagvebze Catarebuli intensiuri kvlevebi mowmoben, rom darRveuli 

Tireoiduli funqciis Zvlovani efeqtebi ganpirobebulia pirvel rigSi 

farisebri jirkvlis hormonebis siWarbiT an naklebobiT, Tumca ar aris 

gamoricxuli Tth-is pirdapiri zegavlenac Zvlis remodelirebaze [6,163].  

klinikuri kvlevebi adastureben, rom euTireoiduli statusi 

mozrdilebSi aucilebelia Zvlis normaluri cvlis, mineralizaciis da 

Zvlis optimaluri simtkicis SenarCunebisTvis [103,106]. rac Seexeba zrdis 

periods, Tireoiduli hormonebi aucilebelia Zvlis ganviTarebisaTvis, 

xolo euTireoiduli mdgomareoba gadamwyvetia, raTa moxdes normaluri 

zrda da Zvlis pikuri masis miRweva [20].  

 Tireotoqsikozi warmoadgens osteoporozis mniSvnelovan riskis 

faqtors rogorc pre- ise postmenopauzuri asakis qalebsa da mamakacebSi 

[106]. osteoporozi Tireotoqsikozis dros ganpirobebulia Zvlis cvlis 

intensivobis gazrdiT, araproporciulad Cqardeba remodelirebis orive 

faza, ris Sedegadac remodelirebis TiToeul ciklze Zvlovani masis 

daaxloebiT 10% ikargeba [103]. Sesabamisad, imatebs Zvlis rezorbciisa da 

formirebis markerebis done sisxlSi. maTi cvlilebis xarisxi 

damokidebulia daavadebis simZimeze. mag, manifestirebuli Tt-is mqone 

pacientebis gamokvlevisas aRiniSneba sarwmuno dadebiTi korelacia 

SardSi Zvlis rezorbciis markerebsa da Tavisufal T3 da T4-is 

Semcvelobas Soris [1].  

Tireotoqsikozi iwvevs kalciumis uaryofiT balanss. izrdeba 

kalciumis eqskrecia da mcirdeba kalciumis da fosforis absorbcia 

wvril nawlavSi. pacientTa daaxloebiT 5%-s aReniSneba mniSvnelovani 

hiperkalciemia, xolo 20%-s _ zomieri hiperkalciemia [103].  
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Zvlis daCqarebul metabolizms Tireotoqsikozis dros mivyavarT 

Zvlis simkvrivis daqveiTebis da motexilobis riskis gazrdisken. 

sxvadasxva gamokvlevebis monacemebis mixedviT, manifestirebuli Tt-is 

dros Zms-is daqveiTebis xarisxi gansxvavebulia magram saSualod 

Seadgens 12-15% xerxemlis welis segmentSi, 13-17% barZayis proqsimalur 

nawilSi, 15-20% sxivis ZvalSi da 25%-ze mets quslis ZvalSi [62]. 20 

kvlevis monacemebis metaanalizis Sedegad, romelic moicavda 902 

pacients klinikuri Tt-iT, gamovlinda Zms-s sarwmuno daqveiTeba 

aranamkurnaleb pacientebSi, xolo mkurnalobis fonze aRiniSneba Zms-s 

sarwmuno mateba normaluri donis miRweviT [154]. motexilobis riskze 

Tt-is zegavlenis analizis dros (62 830 pacientze) gamovlinda barZayis 

yelis motexilobis riskis sarwmuno mateba pacientebSi Tt-is anamneziT 

sakontrolo jgufTan SedarebiT. motexilobis riski sarwmunod 

izrdeboda Tt-is xangrZlivi anamnezis SemTxvevaSi [154]. 

subklinikuri Tt ganisazRvreba, rogorc Tth-is donis daqveiTeba 

farisebri jirkvlis hormonebis normaluri Semcvelobis fonze [4]. 

subklinikuri Tt-is gavrceleba epidemiologiuri kvlevebis mixedviT, 

romlebic Catarda aSS-Si (17 353 adamianze) Seadgens 3,2% [65]. 

ganasxvaveben endogenur da egzogenur subklinikur Tireotoqsikozs. 

egzogenuri Tireotoqsikozi yvelaze xSiria farisebri jirkvlis 

hormonis sinTezuri analogis supresiuli dozebiT miRebis dros 

farisebri jirkvlis maRaldiferencirebuli kibos an keTilTvisebiani 

kvanZovani warmonaqmnis mkurnalobis procesSi [5].  

Catarda kvlevebi endogenuri da egzogenuri Tt-is Zvlis 

mineraluri simkvrivesa da motexilobis riskze zegavlenis Seswavlis 

mizniT. aRmoCnda, rom sublinikuri Tireotoqsikozis dros qveiTdeba 

Zvlis mineraluri simkvrive da izrdeba motexilobis riski. farTo 

kvlevis Sedegebis analizisas, romelic mimarTuli iyo motexilobebis 

Seswavlisken da moicavda 15 316 postmenopauzuri asakis qals (55-80 

weli), gamovlinda, rom pacientebSi dabali Tth-iT (<0,1 mse/l), aseve Tth-

is mosazRvre mniSvnelobiT (<0,5 mse/l), Zms barZayis yelSi da mTels 

sxeulSi sarwmunod dabali iyo, vidre normaluri Tth-is mqone 

pacientebSi, xolo xerxemlis malebis motexilobis sixSire 

rentgenografiuli monacemebis mixedviT _ sarwmunod maRali [67].  
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bolo dros gamoqveynebuli literaturis analizi moicavda 1990-

2001 wlebSi Catarebul 63 kvlevas, romlebic eZRvneboda TiroqsiniT 

mkurnalobis gavlenas Zms-ze [129]. analizis safuZvelze avtorebi 

akeTeben daskvnas, rom Tiroqsinis gavlena Zms-ze arasakmarisad aris 

Seswavlili. sqesisa da menopauzuri statusis gaTvaliswinebiT 

monacemebis damuSavebis Sedegad dadginda, rom supresiuli mkurnaloba 

ar moqmedebda Zms-ze mamakacebsa da premenopauzuri asakis qalebSi. 

urTierTsawinaaRmdego monacemebia miRebuli postmenopauzuri asakis 

qalebTan dakavSirebiT: bevrma mkvlevarma ver daadastura supresiuli 

mkurnalobis gavlena verc xerxemlis welis segmentze, verc 

proqsimalur da distalur kortikalur Zvalze. zogierTma avtorma 

gamoavlina Zms daqveiTeba mxolod barZayis proqsimalur nawilSi sxivis 

Zvlis Zms-is cvlilebis gareSe [69, 70, 74]. amgvarad, miuxedavad 

mravalricxovani kvlevebisa, rTulia saerTo daskvnis gakeTeba 

Tireoiduli hormonebis supresiuli mkurnalobis zegavlenaze 

postmenopauzuri asakis qalebis Zms-ze. 

arsebobs monacemebi, rom radioaqtiuri iodiT mkurnaloba zrdis 

motexilobis risks autoimunuri Tt-is mqone pacientebSi [54, 155]. 

radiaqtiuri iodiT mkurnalobas Tan axlavs antiTSHr antisxeulebis 

donis mniSvnelovani mateba, maSin roca subtotaluri da totaluri 

Tireoideqtomiis Semdeg, 1 wlis ganmavlobaSi antisxeulebis done 

ucvlelia, xolo Semdeg aqvs daklebis tendencia. dadasturebulia, rom 

antisxeulebis done araerTgvarovnad icvleba konservatiuli da 

qirurgiuli mkurnalobis procesSic [86, 87], Tumca am etapze 

literaturaSi ar aris monacemebi, romelic Seadarebda mkurnalobis am 

or meTods Zms-ze zemoqmedebis TvalsazrisiT. swored zemoTaRniSnuli 

sakiTxi warmoadgens Cveni kvlevis erT-erT mniSvnelovan sagans. 

hipoTireozi aris erT-erTi yvelaze metad gavrcelebuli 

klinikuri sindromi, romelsac iwvevs farisebri jirkvlis hormonebis 

xangrZlivi ukmarisoba organizmSi an maTi biologiuri efeqtis 

daqveiTeba qsovilebis doneze. daavadebis etiopaTogenezuri 

klasifikaciiT, ganasxvaveben pirvelad (Tireogenul), centralur 

(hipoTalamo-hipofizarul) da periferiul (qsovilovan) formebs. 

SemTxvevaTa 99%-Si gvxvdeba pirveladi hipoTireozi, romelsac Tavis 
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mxriv yvelaze xSirad iwvevs qronikuli autoimunuri Tireoiditi 

(haSimotos daavadeba). garda amisa,  pirveladi hipoTireozis ganviTareba 

mohyveba farisebri jirkvlis subtotalur da totalur rezeqcias 

sxvadasxva daavadebebis, kerZod kvanZovani/mravalkvanZovani Ciyvis, 

toqsiuri adenomis, difuzur-toqsiuri Ciyvis, farisebri jirkvlis kibos 

mkurnalobis Sedegad. hipoTireozi gvxvdeba pacientTa TiTqmis 100%-Si 

radiaqtiuri iodiT mkurnalobis Semdeg. pirveladi hipoTireozi 

SesaZloa ganviTardes farisebri jirkvlis ganviTarebis anomaliebis da 

Tireostatiuli preparatebis miRebis Sedegad [4, 36, 78]. daavadebis 

klinikuri mimdinareobis mixedviT ganarCeven pirveladi hipoTireozis 

manifestirebul da subklinikur formebs. pirvel SemTxvevaSi aRiniSneba 

Tireotropuli hormonis koncentraciis momateba sisxlSi Tiroqsinis 

donis Semcirebis fonze, amave dros saxezea daavadebis klinikuri 

niSnebi. subklinikuri hipoTireozis SemTxvevaSi ki aRiniSneba 

Tireotropuli hormonis koncentraciis gazrda Tiroqsinis normaluri 

Semcvelobis fonze, daavadebis klinikuri niSnebis gareSe. 

manifestirebuli pirveladi hipoTireozis gavrceleba populaciaSi 

meryeobs 0.1 – 2 %-is farglebSi sxvadasxva kvlevebis monacemebiT, 

subklinikuri hipoTireozis gavrceleba ki aRwevs 15%-s xandazmul 

qalebsa da 2-3% mamakacebs Soris. yovelwliurad subklinikuri 

hipoTireozis SemTxvevaTa 5% gadadis manifestirebul formaSi [4, 36, 78].  

farisebri jirkvlis hormonebis deficitis dros cvlilebebs 

ganicdis yvela organoTa sistema, maT Soris – Zval-saxsrovani. 

klinikuri kvlevebi adastureben, rom euTireoiduli statusi 

mozrdilebSi aucilebelia Zvlis normaluri cvlis, mineralizaciis da 

optimaluri simtkicis SenarCunebisTvis. rac Seexeba zrdis periods, 

Tireoiduli hormonebi da euTireoiduli mdgomareoba gadamwyvetia 

normaluri zrdisa da Zvlis pikuri masis misaRwevad [13, 163, 164].  

hipoTireozis dros Zvlis cvla Senelebulia, ferxdeba rogorc 

rezorbcia, ise misi warmoqmna, xolo formirebis fazis gaxangrZlivebas 

mivyavarT gaZlierebul mineralizaciamde. farTo populaciurma 

kvlevebma aCvenes, rom hipoTireozi iwvevs motexilobis riskis gazrdas, 

diagnostirebidan 10 wlis ganmavlobaSi, Tumca rTulia am movlenis 

axsna [156, 163]. hipoTireozis dros iniSneba CanacvlebiTi mkurnaloba 
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farisebri jirkvlis hormonis, Tiroqsinis sinTezuri analogiT, 

levoTiroqsiniT. literaturaSi gvxvdeba urTierTsawinaaRmdego 

monacemebi CanacvlebiTi Terapiis zegavlenis Sesaxeb Zms-sa da 

motexilobis riskze [30, 60, 82, 97, 121, 124]. miuxedavad Catarebuli 

mravalricxovani kvlevebisa, naklebad aris Seswavlili Zvlis 

mineraluri simkvrivis cvlilebebi pirveladi hipoTireozis dros 

sxvadasxva asakobrivi kategoriisa da menopauzuri statusis pacientebSi, 

CanacvlebiTi Terapiis fonze, daavadebis anamnezis xangrZlivobis da 

hipoTireozis kompensaciis xarisxis gaTvaliswinebiT. 

 

1.3. motexilobis aTwliani riskis gansazRvris algoriTmi da 

osteoporozis diagnostikis Tanamedrove meTodebi 

 

motexilobis risks, garda Zms-isa, gansazRvravs sxva faqtorebic. 

bolo aTwleulis didi miRwevaa maTi dazusteba da motexilobis 

aTwliani riskis gansazRvris algoriTmis (FRAX) SemuSaveba, rac 

SesaZlebeli gaxda farTo populaciuri prospeqtuli kvlevebis 

safuZvelze [126, 168]. FRAX-is algoriTmSi gaTvaliswinebulia barZayis 

Zvlis mineraluri simkvrivis mniSvneloba da Semdegi klinikuri riskis 

faqtorebi: 

• asaki 

• sqesi 

• sxeulis masis indeqsi (smi) 

• motexiloba 45-50 welze ufros asakSi 

• barZayis motexiloba mSobels 

• amJamad mweveloba 

• 2 erTeulze meti alkoholi dReSi 

• glukokortikoidebis gamoyeneba 

• revmatoiduli arTriti 

• meoradi osteoporozis sxva mizezebi, rogoricaa: 

-aranamkurnalebi hipogonadizmi mamakacebsa da qalebSi, nervuli 

anoreqsia, qimioTerapia ZuZus da prostatis kibos gamo, hipopituitarizmi 

-nawlavebis anTebiTi daavadeba, xangrZlivi imobilizacia 
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-organos transplantacia 

-tipi 1 diabeti da farisebri jirkvlis paTologiebi (magaliTad, 

aranamkurnalebi hiperTireozi da hipoTireozis araadeqvaturi 

CanacvlebiTi Terapia) 

 

jandacvis msoflio organizaciam FRAX SeimuSava imisaTvis, rom 

eqimebma SeZlon individualuri pacientis barZayis da sxva mniSvnelovani 

motexilobebis 10-wliani riskis gansazRvra yoveldRiur praqtikaSi, 

zemoTaRniSnul klinikur risk-faqtorebze dayrdnobiT, barZayis yelis 

Zms-s gansazRvriT an mis gareSe. FRAX ar aris diagnostikis oqros 

standarti, aramed sawyisi teqnologia, raTa dadgindes pacientis ufro 

Rrma kvlevis aucilebloba [126].  

FRAXASesulia gaidlainebSi, rogorc motexilobis maRali riskis 

mqone qalebis gamovlenis meTodi, romelic aseve gvexmareba 

mkurnalobasTan dakavSirebuli gadawyvetilebebis miRebaSi. 

gaerTianebuli samefos osteoporozis Semswavleli sazogadoebis mier 

rekomendebulia FRAX-is gamoyeneba postmenopauzuri asakis yvela qalSi.  

maRali riskis gamovlenis SemTxvevaSi, pacientebi Zms-is gansazRvris  

gareSec miiCnevian medikamentozuri mkurnalobis kandidatebad. saSualo 

riskis mqone  qalebSi rekomendebulia DXA-iT gamokvleva da 

osteoporozis an osteopeniis gamovlenis SemTxvevaSi, Tu motexilobis 

10-wliani riski Seadgens minimum 3% barZaySi da/an 20% sxva midamoebSi, 

iniSneba medikamentozuri mkurnaloba [72, 150, 169]. 

myari samecniero safuZvlisa da klinikuri mimzidvelobis 

miuxedavad,  FRAX-s aqvs susti mxareebic, radgan masSi ar aris 

gaTvaliswinebuli: 

• zogierTi faqtoris (magaliTad glukokortikoidebis) “doza-

efeqti” 

• davardnis riski 

• vitamin D-s deficiti 

• Zvlis metabolizmis bioqimiuri markerebi 

• fraqsi gamoiyeneba mxolod aranamkurnaleb pacientebSi 

• mxedvelobaSi miiReba mxolod barZayis yelis Zms.  
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ase rom, FRAX-is prognozuli Rirebuleba SedarebiT naklebia 

davardnis maRali riskis mqone pacientebSi [126]. 

dadgenilia, rom Zvlis simtkicis ganmsazRvreli ZiriTadi faqtori 

aris misi mineraluri simkvrive. swored amitom, bolo aTwleulebis 

ganmavlobaSi mniSvnelovnad daixvewa Zvlis simkvrivis gansazRvris 

meTodebi. dResdReobiT, osteoporozis diagnostikisTvis gamoiyeneba 

ormagenergetikuli rentgenuli absorbciometria (DXA) da raodenobrivi 

kompiuteruli tomografia. motexilobis riskis SefasebaSi gvexmareba 

aseve raodenobrivi ultrabgeriTi densitometria. diagnostikis sxva 

meTodebma, rogoricaa standartuli radiografia, erTmag energetikuli 

da ormagenergetikuli fotonuri absorbciometria, erTmagenergetikuli 

rentgenuli absorbciometria, aqtualoba dakarges [28].  

 

ormagenergetikuli rentgenuli absorbciometria 

 

osteoporozis diagnostikis oqros standartia ormagenergetikuli 

rentgenuli absorbciometria (DXA). DXA-is universaluroba mdgomareobs 

imaSi, rom saSualebas gvaZlevs ganvsazRvroT Zvlis mineraluri 

Semadgenloba rogorc mTel sxeulSi, ise mis calkeul regionebSi, 

sadac yvelaze xSirad viTardeba osteoporozi. DXA-s gamosaxuleba aris 

organzomilebiani, amitom izomeba Zvlis mineraluri simkvrive farTobis 

(g/sm2) da ara moculobis (g/sm3) erTeulze. farTobis erTeulze 

gamoTvlili simkvrive ganapirobebs Zvlis simtkicis daaxloebiT 2/3-s, 

rac dadgenilia malis sxeulis da proqsimaluri barZayis Zvlis in vitro 

kvleviT.  

DXA-absorbciometrebSi energiis wyaroa rentgenis sxivi. amasTan, 

rentgenis mili isea mowyobili, rom warmoqmnis or radikalurad 

gansxvavebul fotoeleqtrul piks, rac saWiroa imisTvis, rom 

gamocalkevdes Zvlisa da rbili qsovilebis gamosaxuleba. ConCxis 

TiTqmis yvela nawili SeiZleba gamovikvlioT DXA-iT. xerxemlis 

gamokvleva xdeba rogorc wina-ukana (PA), ise lateralur proeqciebSi. 

osteoporozis diagnostika xdeba wina-ukana poziciaSi gamokvleviT. 

xolo gverdiT proeqciaSi welis malebis gamokvleviT SegviZlia 

gamovavlinoT malebis sxeulis deformacia, motexiloba, distrofiuli 



 24 

kalcifikacia, romlebic TavisTavad mniSvnelovani zegavlenas axdenen 

PA proeqciaSi gazomil simkvriveze. xerxemlis gverdiT proeqciaSi 

SesaZlebelia T8-L4 malebis gamosaxulebebis miReba. es procedura 

dakavSirebulia bevrad nakleb sxivur datvirTvasTan, vidre konvenciuri 

radiografia. aRniSnuli meTodis mgrZnobeloba da specifiuroba aRwevs 

90%-s malis meore da mesame xarisxis motexilobis dadgenaSi.  

 DXA-iT SesaZlebelia mTels sxeulSi Zvlis, cximis da kunTovani 

qsovilis Semcvelobis gansazRvra. 

Zms korelirebs Zvlis simtkicesTan da warmodgenas iZleva 

motexilobis riskze. motexilobis riski ganuxrelad izrdeba Zms-is 

daqveiTebasTan erTad. miuxedavad sxvadasxva sakvlevi midamoebisa, 

proqsimaluri barZayis simkvrive yvelaze mWidrod korelirebs 

motexilobis riskTan. DXA iTvlis T-indeqss, romelic aris standartuli 

gadaxra (SD) amave sqesis axalgazrda, janmrTeli adamianebis Zvlis 

pikuri masidan. garda amisa, DXA iTvlis Z-indeqss, romelic aris 

standartuli gadaxra amave asakis da sqesis referensuli populaciis 

monacemebidan. referensuli baza Sedgenilia SeerTebuli Statebis 

janmrTelobisa da kvebis III erovnuli kvlevis (NHANES III) monacemebis 

gamoyenebiT. osteoporozis diagnostikisaTvis aucilebelia Zms-is 

gansazRvra. diagnostika eyrdnoba T-indeqss anu T-maCvenebels da janmo-s 

kriteriumebiT gamoiyofa Zms-is Semdegi kategoriebi:  

1. normaluri simkvrive: T-maCvenebeli > -1 SD 

2. dabali Zvlovani masa (osteopenia): T-maCvenebeli < -1 da > -2,5 SD 

3. osteoporozi: T-maCvenebeli ≤ -2,5 SD. gamoxatuli osteoporozi: T-

maCvenebeli ≤ 2,5 SD da erTi an ori osteoporozuli motexiloba 

[166, 169]. 

osteoporozis erovnuli fondis rekomendaciiT [169], osteopeniisa 

da osteoporozis sadiagnostikod janmo-s kriteriumebis gamoyeneba 

SesaZlebelia 50 welze ufrosi asakis qalebsa da mamakacebSi, Tu Zms-is 

gamokvleva xdeba centraluri DXA-s meTodiT welis malebis an 

proqsimaluri barZayis midamoSi. premenopauzuri asakis qalebSi, 50 

welze umcros mamakacebsa da bavSvebSi ar SeiZleba janmo-s 

sadiagnostiko kriteriumebiT sargebloba. klinikuri densitometriis 

saerTaSoriso sazogadoeba rekomendacias uwevs aRniSnul jgufebSi Z-
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kriteriumis gamoyenebas, Z-indeqsi < -2,0 unda interpretirdes, rogorc 

“mosalodnelze dabali qronologiuri asakisTvis”, Tumca osteoporozis 

diagnostika ar unda emyarebodes mxolod densitometriul kriteriumebs.  

densitometriis sxva meTodebiTac SesaZlebelia motexilobis 

riskis gansazRvra, Tumca maTi gamoTvlili T-indeqsi ar miiCneva DXA-s 

monacemis eqvivalenturad da misi interpretireba SeuZlebelia janmo-s 

kriteriumebis mixedviT [31, 72, 167].  

 DXA-is gamoyenebisas aucilebelia gvaxsovdes ramdenime SezRudva. 

60 wlis asakis zeviT xSiria osteoarTrozi da osteoarTriti barZayis 

da welis midamoSi, rac zrdis miRebul Zms-s monacemebs, Tumca ar 

ganapirobebs Zvlis simtkicis matebas. 

pDXA aris diagnostikis meTodi, romelic zomavs Zvlis simkvrives 

farTobis erTeulze winamxris, TiTis da quslis ZvlebSi. miRebuli 

monacemebiT SesaZlebelia vertebruli da sxva motexilobebis riskis 

gansazRvra postmenopauzuri asakis qalebSi. arasakmarisad aris 

Seswavlili pDXA-s Rirebuleba mamakacebSi osteoporozuli 

motexilobis prediqciasTan mimarTebaSi. garda amisa, aRniSnuli meTodi 

ar iZleva mkurnalobis Sedegebze monitoringis saSualebas [169].  

 

 

raodenobrivi kompiuteruli tomografia 

 

raodenobrivi kompiuteruli tomografia (QCT) aris yvela sxva 

meTodisgan gansxvavebuli imiT, rom axdens Zvlis simkvrivis moculobiT 

anu samganzomilebian gazomvas da gamoyofs erTmaneTisagan trabekulur 

da kortikalur Zvals. QCT-iT xerxemlis kvlevis dros Cveulebriv 

skanirdeba T12-L3 malebi. isazRvreba malebis sxeulis wina nawilis 

Zvlis simkvrive, romelic aris interesis regioni da gamoisaxeba mg/sm3. 

Sedegad viRebT samganzomilebian trabekulur simkvrives, romelic 

gansxvavdeba DXA kvlevis dros miRebuli organzomilebiani, Sereuli 

kortikalur-trabekuluri Zvlis simkvrivisgan. xerxemlis QCT kvlevas 

sWirdeba 30 wuTi. kanis radiaciuli doza Seadgens 100-300 greis [28, 51]. 

xerxemlis QCT gamoiyeneba kvlevebSi osteoporozuli 

motexilobebis gamosavlenad. motexilobebi Zalian iSviaTia, roca Zms-s 
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mniSvneloba aRemateba 110 mg/sm3 da Zalian xSiria, roca is < 60 mg/sm3. 

radgan QCT-s SeuZlia trabekuluri Zvlis gamocalkeveba da gazomva, 

romelic metabolurad ufro aqtiuria, vidre kortikaluri Zvali, misi 

saSualebiT SesaZlebelia Zms-is cvlilebis gamovlena ufro adreul 

etapze, vidre DXA-Ti gansazRvrisas.  

QCT meSveobiT Zms gansazRvra proqsimalur barZaySi jerjerobiT 

ar xerxdeba. 

pQCT zomavs kortikaluri da trabekuluri Zvlis moculobiT 

simkvrives winamxris da didi wvivis ZvlebSi. winamxris pQCT-s SeuZlia 

mxolod barZayis Zvlis da ara vertebruli motexilobebis riskis 

gansazRvra. arasakmarisi monacemebia aRniSnuli meTodis 

SesaZleblobebze mamakacebis Zvlis simkvrivis prediqciaSi. 

 

 

 

raodenobrivi ultrabgeriTi densitometria   

 

raodenobrivi ultrabgeriTi densitometriis (QUS) garSemo 40 

welze metia kvleva mimdinareobs, Tumca man mxolod bolo wlebSi 

daimkvidra adgili klinikur medicinaSi. Teoriulad, siCqare, romliTac 

bgera gaivlis ZvalSi damokidebulia ara mxolod Zvlis simkvriveze, 

aramed Zvlis xarisxzec. Zvlis simkvrive da misi xarisxi ki 

gansazRvraven Zvlis mdgradobas motexilobis mimarT. ase rom, bgeris 

siCqare SegviZlia davakavSiroT motexilobis riskTan. 

normalur ZvalSi ultrabgera sakmaod maRali siCqariT gadis da 

siCqare damokidebulia imaze, Zvali kortikaluria Tu trabekuluri. 

kortikaluri ZvlisTvis damaxasiaTebelia siCqare 3000-3600 m/wm-mde, xolo 

trabekuluri ZvlisTvis 1650-2300 m/wm. 

imisaTvis rom gamoiTvalos siCqare, ultrabgeriTma densitometrma 

unda gazomos manZili or wertils Soris da dro, romelic sWirdeba 

ultrabgeras, rom gaiaros manZili am or wertils Soris. siCqare 

gamoisaxeba, rogorc bgeris siCqare (SOS). SOS-is maRali mniSvneloba 

miuTiTebs Zvlis maRal simkvriveze. 
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ultrabgeris meore parametria farTotalRovani ultrabgeriTi 

Sesusteba (BUA). ZvalSi gavlisas ultrabgera kargavs garkveul energias 

da am energiis raodenoba dakavSirebulia Zvlis simkvrivesTan da 

arqiteqturul TaviseburebebTan, rogoricaa porozuloba da 

trabekuluri kavSirebi. SOS-is msgavsad, BUA-s maRali mniSvnelobac 

migviTiTebs maRal simkvriveze. aparatTa umetesoba gamoTvlis rogorc 

SOS-s, ise BUA-s, Tumca erT-erTma mwarmoebelma gaaerTiana es ori 

parametri da daarqva simtkicis indeqsi (Stiffness Index).  

raodenobrivi ultrabgeriTi densitometriiT xdeba ara Zvlis 

simkvrivis gansazRvra, aramed motexilobis riskis Sefaseba 

postmenopauzuri asakis qalebsa da 65 welze ufros mamakacebSi, amitom 

mowodebulia mxolod skriningisTvis. es aris kvlevis martivi da 

xelmisawvdomi meTodi, ramac ganapiroba misi farTo gavrceleba.  

 

Zvlis metabolizmis bioqimiuri markerebi 

 

osteoporozis dros, Zms-is gansazRvrasTan erTad, sadiagnostiko 

mniSvneloba gaaCniaT Zvlis metabolizmis markerebs. arsebobs markerebis 

ori jgufi: formirebis da rezorbciis. maTi gansazRvra xdeba sisxlsa 

da SardSi. Zvlis metabolizmis markerebi ar aris specifiuri romelime 

daavadebisTvis, isini ubralod asaxaven Zvlis metabolizmis cvlilebebs 

gamomwvevi mizezisgan damoukideblad. gansakuTrebuli mniSvneloba 

eniWeba markerebis gansazRvras osteoporozis mkurnalobis monitoringis 

procesSi, radgan gvexmareba mkurnalobis efeqturobis SefasebaSi 

dawyebidan 3 Tvis Semdeg, sanam moxdeba Zms-s cvlileba, rac sakmaod did 

dros, minimum 1-2 wels moiTxovs. Zvlis metabolizmis markerebi 

naCvenebia cxrilSi #3 

cxrili #3 

Zvlis metabolizmis bioqimiuri markerebi 

formirebis markerebi rezorbciis markerebi 

osteokalcini hidroqsiprolini 

saerTo tute fosfataza piridinolini 

ZvlisTvis specifiuri tute 

fosfataza 

deoqsipiridinolini 
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prokolageni tipi 1 C-terminaluri 

propeptidi C1NP 

tartrat-rezistentuli mJave 

fosfataza 

prokolageni tipi 1 NN-terminaluri 

propeptidi P1NP 

mJave fosfataza 

 kolageni tipi 1 jvaredini N-

telopeptidi NTX 

 kolageni tipi 1 jvaredini C-

telopeptidi CTX 

 Zvlis sialoproteini 

 

1.4. osteoporozis mkurnalobis Tanamedrove meTodebi 

 

osteoporozis dros mkurnalobis mizania Zvlis simtkicis gazrda 

da Sesabamisad,  motexilobis riskis Semcireba. aranamkurnaleb 

pacientebSi, Zvlis simtkicis yvelaze mniSvnelovani maCveneblia Zms anu 

dabali Zms mouTiTebs motexilobis riskze. jerjerobiT sadaoa, 

ramdenad damokideulia antiosteoporozuli preparatis efeqturoba Zms-

s momatebis xarisxze. meta-regresuli analizi gviCvenebs Zms-s matebasa 

da motexilobis riskis Semcirebas Soris ufro Zlier korelacias, 

vidre individualuri pacientebis monacemebi. 

osteoporozis samkurnalo pirveli rigis preparatebs miekuTvneba 

bisfosfonatebi, raloqsifeni, paraTireoiduli hormonis warmoebulebi 

stronciumis ranelati da denosumabi. bolo dromde, farTod iniSneboda 

CanacvlebiTi hormonoTerapiac. yvela aRniSnuli saSualeba amcirebs 

vertebruli motexilobis risks, zogierTi maTgani ki aravertebrul, 

kerZod barZayis yelis motexilobebsac.  

bisfosfonatebi. bisfosfonatebi arian pirofosfatis analogebi, 

romelTac gaaCniaT maRali afinoba Zvlis apatitTan, rasac efuZneba maTi 

gamoyeneba klinikur praqtikaSi. isini arian Zvlis rezorbciis Zlieri 

inhibitorebi da Tavis moqmedebas axorcieleben osteoklastebis 

aqtivobis SemcirebiT da maTi apoptozis gazrdiT. bisfosfonatebi 

amcireben rogorc barZayis, ise vertebruli motexilobebis sixSires. 

bifosfonatebs aqvT kargi usafrTxoebis profili.  
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seleqtiuri estrogenis receptoris modulatorebi (SERMs). seleqtiuri 

estrogenis receptoris modulatorebi (SERMs) arian arasteroiduli 

saSualebebi, romlebic ukavSirdebian estrogenis receptorebs da 

moqmedeben rogorc estrogenis agonistebi an antagonistebi, rac 

damokidebulia samizne qsovilze. postmenopauzuri osteoporozis 

prevenciisa da mkurnalobisaTvis mowodebulia raloqsifeni da 

bazeloqsifeni, kidev ramdenime sxva SERM gadis klinikur kvlevas. 

raloqsifeni xels uSlis Zvlis kargvas da amcirebs vertebruli 

motexilobis risks 30-50%-iT osteoporoziT daavadebul 

postmenopauzuri asakis qalebSi, ukve ganviTarebuli motexilobis 

pirobebSic. aravertebruli motexilobebis riski mniSvnelovnad ar 

mcirdeba.  

paraTireoiduli hormonis rigis peptidebi (1-34, 1-84). paraTireoiduli 

hormonis (pTh) perioduli wyvetili reJimiT miReba iwvevs 

osteoblastebis raodenobis da aqtivobis gazrdas, rasac moyveba Zvlis 

masis momateba da ConCxis mikroarqiteqturis gaumjobeseba rogorc 

trabekulur ise kortikalur ZvalSi. swored amas emyareba pTh-is 

warmoebulebis, kerZod teriparatidis (PTH 1-34) gamoyeneba osteoporozis 

samkurnalod. 

stronciumis ranelati. stronciumis ranelati bolo wlebSi 

daregistrirda, rogorc postmenopauzuri osteoporozis samkurnalo 

saSualeba. arsebobs mtkicebuleba, rom stronciumis ranelats aqvs 

ormagi moqmedeba, kerZod ainhibirebs Zvlis rezorbcias da astimulirebs 

Zvlis formirebas. kvlevebma, romlebic tardeboda 10 wlis ganmavlobaSi 

gamoavlina vertebruli da aravertebruli motexilobebis sixSiris 

Semcireba sxvadasxva asakis pacientebSi, Tumca stronciumis ranelati ar 

miekuTvneba amerikis sakvebisa da wamlebis (FDA) saagentos mier 

mowodebul saSualebaTa rigs. 

kalcitonini. kalcitonini aris endogenuri polipeptidi, romelic 

ainhibirebs osteoklastebis mier Zvlis rezorbcias. oragulis 

kalcitonini daaxl 40-50-jer ufro Zlieria, vidre adamianis 

kalcitonini. is gamoiyeneba ineqciis saxiT an intranazalurad. 

kalcitonini zomierad zrdis Zms-s welis malebSi da winamxarSi, 

amcirebs vertebruli motexilobebis risks, Tumca misi zegavlena 
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aravertebruli motexilobis riskze kiTxvis niSnis qveS dgas. damatebiT, 

kalcitonins aqvs analgeziuri efeqti vertebruli motexilobis mqone 

qalebSi. ganmeorebiTi ineqciebis aucilebloba da nazaluri formis 

maRali fasi gamoricxavs mis gamoyenebas pirveli rigis saSualebad.  

CanacvlebiTi hormonoTerapia. estrogenebi amcireben menopauziT 

gamowveul gaZlierebul Zvlis cvlas ConCxis nebismier regionSi, asakisa 

da mkurnalobis xangrZlivobis miuxedavad. bolo periodSi Catarebulma 

kvlevebma naTeli gaxada, rom CanacvlebiTi Terapiis (ChT) Tanmxlebi 

riski aWarbebs mis sargebels, mniSvnelovnad izrdeba gul-sisxlZarRvTa 

daavadebebisa da ZuZus kibos riski. amitom dReisTvis ChT 

rekomendebulia osteoporozis prevenciisTvis mxolod im qalebSi, 

romlebsac aReniSnebaT vazomotoruli simtomebi, rac SeiZleba 

minimaluri doziT da araxangrZlivad. ase rom, ChT aRar ganixileba, 

rogorc pirveli rigis samkurnalo saSualeba osteoporozisa 

prevenciisa da mkurnalobisTvis.  

denosumabi. osteoporozis samkurnalo yvelaze Tanamedrove saSualeba 

aris nuklearuli faqtori-kappa B-s (NF-kB) receptoruli aqtivatoris, 

RANK-is ligandis inhibitori, denosumabi. is amcirebs vertebruli da 

aravertebruli motexilobebis risks rogorc postmenopauzuri asakis 

qalebSi, ise mamakacebSi.  

kombinirebuli mkurnaloba. aqtiuri kvlevis sagania sxvadasxva 

preparatebis kombinirebis efeqturoba da usafrTxoeba osteoporozis 

mkurnalobis dros.  

  

 

antirezorbciuli mkurnalobis gamoyeneba farisebri jirkvlis 

daavadebebiT gamowveuli osteoporozis dros 

 

TavisTavad euTireozis miRweva subklinikuri an manifestirebuli 

Tt-is mqone pacientebSi xels uwyobs Zvlovani qsovilis kargvis 

Semcirebas da Zms-s maCveneblebis garkveulwilad gaumjobesebas. Tumca 

xandazmul pacientebSi Zms-s daqveiTebis xarisxi Tt-is da asakTan 

dakavSirebuli sxva faqtorebis gamo, SesaZloa imdenad maRali iyos, rom 

farisebri jirkvlis funqciis sruli normalizeba sakmarisi ar 
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aRmoCndes Zms-s matebisTvis, farisebri jirkvlis maRaldiferencirebuli 

kibos mkurnalobis procesSi ki mizanSewonilia subklinikuri 

Tireotoqsikozis SenarCuneba, rac TavisTavad uaryofiTad moqmedebs Zms-

ze. manifestirebuli an subklinikuri Tt-is mqone pacientebi, 

gansakuTrebiT xandazmul asakSi, SesaZloa saWiroebdnen 

antirezorbciul mkurnalobas, Tumca kvlevebi am mimarTulebiT 

SedarebiT mcirericxovania.  

 

Tavi 2 

 

kvlevis meTodebi 

 

warmodgenil naSromSi farisebri jirkvlis hormonebis, 

Tireotropuli hormonis da antisxeulebis gamokvleva xdeboda 

maRalmgrZnobiare (ultrasensitiuri) imunofermentuli meTodebiT. 

Tireotropuli hormonis gansazRvris meTodika emyareboda enzimuri 

SekavSirebis imunofermentul kvlevas (ELISA) anu test-sistemaSi 

gamoyenebuli iyo TSH-is mimarT monoklonuri antisxeulebi. TSH-is 

koncentraciis gansazRvra xdeboda HUMAN-is firmis imunofermentuli 

aparatiT Elisys UNO.  

Cvens kvlevaSi antisxeulebis (antiTSHr) titris gansazRvra xdeboda 

meore Taobis maRalmgrZnobiare meTodiT, HUMAN-is avtomatizebuli 

imunofermentuli analizatoriT Elisys Uno, adamianis rekombinantuli TSH 

receptoris gamoyenebiT. miRebuli koncentracia 1.5 se/l-ze zeviT, 

ganixileboda, rogorc dadebiTi Sedegi, 1.0 – 1.5 se/l farglebSi 

miRebuli monacemi MmiiCneoda mosazRvre zonad, xolo antisxeulebis 1.0 

se/l-ze naklebi koncentracia – uaryofiT Sedegad. 

farisebri jirkvlis vizualizacia xorcieldeboda eqoskopis 

“Siemens Acuson Antares“-is meSveobiT. ukanaskneli generaciis 

ultrasonografiuli aparatebi Zalze mcire zomis siTxovani da 

kvanZovani warmonaqmnebis, maTi struqturisa da jirkvlis 

sisxlZarRvebis vizualizaciis saSualebas iZlevian. 

ultrasonografiuli gamokvleviT SesaZloa daisvas farisebri jirkvlis 

ganviTarebis anomaliebis _ mTliani, an romelime wilis aplaziisa da 
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hipoplaziis diagnozi. rezecirebuli farisebri jirkvlis, 

paraTireoiduli jirkvlebisa da kisris limfuri kvanZebis 

ultrasonografiuli kvlevisaTvis upiratesoba 10,0-14,0 megahercis 

sixSiris gadamwodis gamoyenebas eniWeba.  

farisebri jirkvlis struqturis Seswavlisas gansakuTrebiT 

maxvildeba yuradReba iseT maxasiaTeblebze, rogoricaa sakuTriv 

jirkvlis eqogenoba da mezobel kunTebTan misi SedarebiTi eqogenoba, 

jirkvlis mezobeli qsovilebisagan diferencirebis xarisxi, parenqimis 

struqturis erTgvarovneba, jirkvlis qsovilSi siTxovani, soliduri an 

siTxovan-soliduri kvanZebis da sxvadasxva CanarTebis arseboba. 

farisebri jirkvlis zomis Sefasebis yvelaze sando kriteriumi 

misi moculobaa, romlis gamosaTvlelad yvelaze xSirad Brunn  J. meTods 

iyeneben. aRniSnuli midgomiT, farisebri jirkvlis yoveli wilis 

moculobis gamoTvla emyareba elifsoiduri formis figuris moculobis 

gamosaTvlel geometriul formulas da Semdegnairad gamoisaxeba: 

 wilis moculoba (sm3) = wilis sigane X sigrZe X siRrme X 0,479 

sadac, 0,479 Sesworebis koeficientia. jirkvlis saerTo moculoba 

misi  wilebis moculobis jams warmoadgens. farisebri jirkvlis xidakis 

moculoba saerTo moculobis 5%-s Seadgens, amitom am sidides ar 

iTvaliswineben jirkvlis saerTo moculobis gamoTvlisas.  

 janmrTeli zrdasruli qalis farisebri jirkvlis moculobis 

zeda zRvari 18 sm3-ia, mamakacisa ki 25 sm3. bavSvis farisebri jirkvlis 

moculoba mxolod Sesabamisi asakobrivi normebis mixedviT fasdeba. 

  kvlevaSi CarTul yvela avadmyofs Cautarda Zvlis simkvrivis 

gansazRvra ormagenergetikuli rentgenuli absorbciuli 

densitometriiT, romelic osteoporozis  diagnostikis “oqros 

standartad” aris miCneuli. gamokvleva tardeboda General Electrics-is 

warmoebis rentgenuli densitometriT Lunar Prodigy Primo. pacientebs 

esazRvrebodaT Zvlis mineraluri simkvrive (Zms) welis malebsa (L1-L4) da 

barZayis yelis proqsimalur nawilSi. barZayis Zvlis proqsimalur 

segmenti moicavs sam ZiriTad sadiagnostiko regions: barZayis yels, 

yelis zeda regions da troqanters anu cibruts. osteoporozisa da 

osteopeniis diagnozis dasmisas veyrdnobodiT am sami regionidan 
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miRebuli monacemis minimalur mniSvnelobas. aseve, welis malebis 

SemTxvevaSic, interpretaciisTvis viRebdiT minimalur maCvenebels.  

janmo-s da osteoporozis saerTaSoriso fondis rekomendaciebis 

Sesabamisad, osteoporozis diagnostika emyareboda T-kriteriumis 

maCvenebels (1994, 2008), ufro swored mis deviacias (SD), axalgazrda 

janmrTeli qalebis Zvlis pikuri masis maCveneblebisagan. maCvenebeli SD 

(-1)-mde ganixileboda, rogorc norma,  SD (-1)-dan (-2,5)-mde – rogorc 

osteopenia, xolo < - 2,5 SD, rogorc osteoporozi.  

 garda amisa, Seikriba yvela pacientis anTropometruli monacemebi: 

simaRle da wona. sxeulis masis indeqsis (ketles indeqsis) 

gamosaTvlelad gamoviyeneT Semdegi formula:  

smi = wona (kg) / simaRle (m2)  

postmenopauzuri asakis yvela pacients ganesazRvra motexilobis 

10-wliani riski FRAX-is algoriTmiT. 

 garda zemoT aRniSnuli bioqimiuri gamokvlevebisa, yvela 

gamosakvlev pirs utardeboda ionizirebuli kalciumis da araorganuli 

fosforis raodenobis gansazRvra sisxlSi. 

miRebuli cifrobrivi monacemebi Setanil iqna Microsoft Excel 2003-is 

stastistikuri programebis monacemTa bazaSi da damuSavda SPSS 15.0 

programis statistikuri paketis gamoyenebiT. kvlevis yvela parametrze 

TiToeul jgufSi viTvlidiT saSualo maCvenebels M+SD (M  saSualo ± 

SD standartuli gadaxra). monacemTa sarwmunoobis analizisTvis 

gamoviyeneT stiudentis t – testi (p < 0.05). parametrebs Soris kavSiris 

dasadgenad gamoyenebul iqna korelaciuri analizis meTodi. korelaciis 

koeficientis gansazRvra xdeboda pirsonis formulis safuZvelze. 
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Tavi 3 

 

klinikuri masalis daxasiaTeba 

 

Cvens mier gamokvleuli iqna 240 qali, romlebic davyaviT sam 

ZiriTad jgufad. I jgufSi gaerTianda 80 pacienti diagnoziT difuzur-

toqsiuri Ciyvi, II jgufSi _ 84 pacienti diagnoziT pirveladi 

hipoTireozi, xolo III jgufSi 76 praqtikulad janmrTeli qali. kvlevebi 

tardeboda Sps-Si “endokrinologiis erovnuli instituti”, romelic 

aris ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

medicinis fakultetis endokrinologiis saswavlo baza. 

kvlevaSi CarTuli iyvnen mxolod qalebi: 

• raTa Tavidan agvecilebina sqesobriv gansxvavebasTan 

dakavSirebuli Zvlis simkvrivis variaciebi 

• problemis aqtualobidan gamomdinare: rogorc farisebri jirkvlis 

daavadebebi, ise osteoporozi ufro xSirad gvxvdeba qalebSi, 

amitom qalebSi ufro xSiria am ori paTologiis Tanxvedra, vidre 

mamakacebSi.  

 

 I jgufSi dtC-iT daavadebul 80 pacients Soris, 10 SemTxvevaSi 

daavadeba iyo axlad diagnostirebuli da pacientebs ar hqondaT 

dawyebuli Tireostatiuri mkurnaloba, 12 pacients aReniSneboda 

daavadebis morecidive mimdinareoba 6 - 12 wlis ganmavlobaSi, xolo 58 

pacientSi miRweuli iyo daavadebis remisia 0.5 - 15 wlis ganmavlobaSi, 

maT Soris 18 SemTxvevaSi Tireostatiuli mkurnalobis, xolo 40 

SemTxvevaSi farisebri jirkvlis subtotaluri rezeqciis Sedegad. 80 

qalidan 62 iyo postmenopauzuri asakis, xolo 18 qals aReniSneboda 

regularuli menstrualuri cikli.  

II jgufSi, Cvens mier Seswavlil iqna 84 qali pirveladi 

hipoTireozis diagnoziT. gamokvleuli qalebis asaki meryeobda 41-dan 72 

wlamde, gamosakvlev kontigentSi 8 SemTxvevaSi daavadeba iyo axlad 

diagnostirebuli da pacientebs ar hqondaT dawyebuli CanacvlebiTi 

mkurnaloba, 76 SemTxvevaSi anamnezis xangrZlivoba hipoTireozis 

diagnostirebidan da mkurnalobis dawyebidan Zvlis simkvrivis 
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gansazRvramde Seadgenda 0.5 - 15 wels, xolo levoTiroqsinis doza _ 50 - 

150 mkg-s. sakvlev pacientebs Soris 58 qals aReniSneboda pirveladi 

hipoTireozi farisebri jirkvlis subtotaluri rezeqciis Semdeg, 26 

pacients dasmuli hqonda autoimunuri Tireoiditis diagnozi. 84 qalidan 

62 iyo postmenopauzuri asakis, xolo 22 qals aReniSneboda regularuli 

menstrualuri cikli. zogierTi avtoris monacemebiT, anamnezSi 

nebismieri genezis Tireotoqsikozis arseboba warmoadgens osteoporozis 

riskis faqtors, amitom aRniSnul jgufSi ar gaerTiandnen pacientebi, 

romelTac farisebri jirkvlis subtotaluri rezeqcia gakeTebuli 

hqondaT difuzur-toqsiuri Ciyvis, toqsiuri adenomis an 

mravalkvanZovani toqsiuri Ciyvis gamo. aseve kvlevaSi ar CaerTnen 

pacientebi vinc itareben supresiul Terapias levoTiroqsiniT, radgan 

endogenuri subklinikuri hiperTireozic miCneulia osteoporozis erT-

erT riskis faqtorad. 

sakontrolo jgufSi gaerTianda 76 praqtikulad janmrTeli qali, 

romelTac arc amJamindeli gamokvlevis dros da arc warsulSi ar 

hqondaT dasmuli farisebri jirkvlis daavadebis diagnozi. sakontrolo 

jgufi SesabamisobaSi modioda sakvlev jgufTan qalebis asakisa da 

menopauzis xangrZlivobis mixedviT. 

samive jgufisaTvis gamoricxvis kriteriums warmoadgenda im 

daavadebebis, Tu sindromebis arseboba, romlebic gavlenas axdenen 

Zvlovani qsovilis metabolizmze (RviZlis, Tirkmelebis, sisxlmbadi 

sistemis daavadebebi, malabsorbciis sindromi da a.S.), an analogiuri 

efeqtis mqone samkurnalo saSualebebis miReba (glukokortikoidebi, 

estrogenebi, antikonvulsantebi, antirezorbciuli saSualebebi da a.S). 

kvlevaSi aseve ar CaerTnen qalebi, romelTac aReniSnebodaT naadrevi 

menopauza (40 wlamde asakSi) TviTneburad an meoradad (operacia, qimio 

an sxivuri Terapia da sxva).  
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Tavi 4.  

kvlevis Sedegebi 

4.1. Zvlis mineraluri simkvrivis cvlilebaTa Taviseburebebi difuzur-

toqsiuri Ciyvis dros 

 

4.1.1. Zvlis mineraluri simkvrivis Taviseburebebi difuzur-toqsiuri 

CiyviT daavadebul qalebSi, postmenopauzur asakSi  

 

 Cvens mier Seswavlil iqna difuzur-toqsiuri CiyviT daavadebuli  

80 qali. gamosakvlev kontigentSi, 10 pacients daavadeba hqonda axlad 

diagnostirebuli da ar iyo dawyebuli Tireostatiuri mkurnaloba, 12 

pacients ki aReniSneboda daavadebis morecidive mimdinareoba 6-12 wlis 

ganmavlobaSi. 58 pacientSi miRweuli iyo daavadebis remisia 0,5 – 15 wlis 

ganmavlobaSi, maT Soris 18 SemTxvevaSi Tireostatiuli mkurnalobis, 

xolo 40 SemTxvevaSi farisebri jirkvlis subtotaluri rezeqciis 

Sedegad. 80 qalidan 62 iyo postmenopauzuri asakis, xolo 18 qals 

aReniSneboda regularuli menstrualuri cikli.  

 monacemebis analizis dros yvela SemTxvevaSi xdeboda 

erTgvarovani sakvlevi da sakontrolo qvejgufebis SerCeva pacientebis 

asakis, menopauzuri statusis, menopauzis xangrZlivobis da sxeulis 

masis indeqsis mixedviT, ase rom gaTanabrebuli iqna yvela is faqtori, 

romelsac SeeZlo Zvlis mineralur simkvrivis modificireba. 

 Cveni kvlevis erT-erTi mizani iyo Zvlis mineralur simkvrivis 

dadgena axlad diagnostirebuli difuzur-toqsiuri Ciyvis mqone 

pacientebSi, romelTac ar hqondaT dawyebuli Tireostatiuli 

mkurnaloba. Cvens sakvlev pacientebs Soris aRniSnul kriteriumebs 

akmayofilebda 10 qali, maT Soris yvela iyo postmenopauzuri asakis. 

miRebuli analizis Sedegebi mocemulia cxrilSi #4. 
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cxrili #4 

Zvlis mineraluri simkvrive postmenopauzuri asakis qalebSi axlad 

diagnostirebuli dtC-iT 

 

jgufebi asaki menopa

uza 

TSH smi T-indeqsi 

barZayi 

T-indeqsi 

weli 

Tireoto

qsikozi 

n = 10 

56.7 ± 4.9 7.6 ± 

6.0 

0.07 ± 

0.07 

28.4 ± 

5.0 

-1.92 ± 0.66 -2.42 ± 1.45 

sakontr

olo  

n = 16 

56.1 ± 4.0 7.3 ± 

3.2 

1.78 ± 

0.83 

29.0 ±  

3.8 

-1.51  ± 

0.81 

-2.19 ± 1.21 

P 0.72 0.87 <0.001* 0.75 0.043* 0.11 

 

difuzur-toqsiuri CiyviT daavadebuli postmenopauzuri asakis 

qalebis Zvlis mineraluri simkvrive dabali aRmoCnda sakontrolo 

jgufTan SedarebiT, rogorc  proqsimalur barZaySi, ise welis malebSi, 

Tumca es daqveiTeba statistikurad sarwmuno iyo mxolod proqsimalur 

barZaySi (P=0.043).  

 

4.1.2. Zvlis mineraluri simkvrivis Taviseburebebi morecidive difuzur-

toqsiuri CiyviT daavadebul  postmenopauzuri asakis qalebSi 

 

 difuzur-toqsiuri Ciyvi (dtC) aris qronikuli morecidive 

daavadeba. daavadebis recidivis albaToba konservatiuli mkurnalobis 

dasrulebidan 5 wlis ganmavlobaSi aRwevs 40-50%-s, xolo qirurgiuli 

mkurnalobis Semdeg es cifri gacilebiT dabalia da Seadgens 5-15%-s [63, 

78]. Zvlis mineralur simkvriveze xangrZlivi Tireotoqsikozis 

zegavlenis dasadgenad, morecidive dtC-iT daavadebuli pacientebis (n = 

12, anamnezis xangrZlivoba 8.6 ±  2.3 weli) monacemebi Sedarebul iqna 

axlad diagnostirebuli Tireotoqsikozis mqone pacientebsa da 

sakontrolo jgufTan. yvela pacienti imyofeboda menopauzis periodSi 

da kvlevis momentSic aReniSneboda aqtiuri Tireotoqsikozi. pacientebis 

klinikuri daxasiaTeba da miRebuli monacemebi naCvenebia cxrilSi #5. 
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cxrili #5 

Zvlis mineraluri simkvrive postmenopauzuri asakis pacientebSi  

morecidive  dtC-iT 

jgufebi asaki menopau

za 

TSH smi T-indeqsi 

barZayi 

T-indeqsi 

weli 

morecidi

ve dtC 

n = 12 

55.2 ± 4.6  5.6 ± 3.6 0.22 ± 

0.33 

25.5 ± 5.7 -2.92 ± 0.69 -3.18 ± 1.22 

axladdi

agnostir

ebuli 

dtC     

n = 10 

56.7 ± 4.9 7.6 ± 6.0 0.07 ± 

0.07 

28.4 ± 5.0 -1.92 ± 0.66 -2.42 ± 1.45 

sakontr

olo  

n = 16 

56.1 ± 4.0 7.3 ± 3.2 1.96 ± 

0.83 

29.0 ±  

3.8 

-1.51  ± 

0.81 

-2.19 ± 1.21 

p1-2 0.48 0.38 0.24 0.26 0.0052 0.22 

p2-3 0.72 0.87 <0.001 0.75 0.043 0.11 

p1-3 0.59 0.22 <0.001 0.065 <0.001 0.0012 

 

rogorc cxrilidan Cans, morecidive difuzur-toqsiuri Ciyvis da 

axlad diagnostirebuli daavadebis mqone pacientebis jgufebi 

erTgvarovania Tireotropuli hormonis donis mixedviTac. monacemebis 

statistikuri analizis Sedegad dadginda, rom xangrZlivad mimdinare, 

morecidive difuzur-toqsiuri Ciyvis mqone pacientebis jgufSi barZayis 

Zvlis mineraluri simkvrive mniSvnelovnad dabali iyo rogorc 

sakontrolo jgufTan, ise axladdiagnostirebul pacientebTan 

SedarebiT. sxvaoba orive SemTxvevaSi iyo statistikurad sarwmuno. 

welis malebis mineralur simkvrive erTgvarovani aRmoCnda morecidive 

da axladdiagnostirebuli Tireotoqsikozis jgufebSi, magram sxvaoba 

statistikurad sarwmuno iyo morecidive Tireotoqsikozis da 

sakontrolo jgufebs Soris (p=0.0012). aRniSnuli Sedegebi asaxulia 

diagramaze #1. 
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diagrama #1 

Zvlis mineraluri simkvrive axladdiagnostirebuli da morecidive 

greivsis daavadebis dros 

-3,5
-3

-2,5
-2

-1,5
-1

-0,5
0

-2,4
-1,9

-3,2 -2,9

-2,1

-1,5

-2,1

-1,5
sakvlevi

sakontrolo

n=22
n = 22

axladdiagnostirebuli morecidive

წელი
P>0.05

წელი
P<0.01

ბარძაყი
P<0.05

ბარძაყი
P<0.01

 

 

  

garda amisa, SevafaseT osteoporozisa da osteopeniis gavrceleba 

difuzur-toqsiuri CiyviT daavadebuli pacientebisa da sakontrolo 

jgufis pacientebis barZayis ZvalSi da aRmoCnda, rom Tireotoqsikozis 

diagnozis mqone pacientebs Soris arc erTs ar hqonda Zms-is normaluri 

maCvenebeli, rac sarwmunod gansxvavdeboda sakontrolo jgufis 

Sedegebisgan. ix. diagrama #2. 
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diagrama #2: osteoporozis da osteopeniis gavrceleba sakvlev da 

sakontrolo jgufebSi. 

Tireotoqsikozis jgufi 

osteoporozi
25%

osteopenia
75%

norma 
0%

osteoporozi
7%

osteopenia
50%

norma 
43%

 

sakontrolo jgufi 
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4.1.3. Zvlis mineraluri simkvrive postmenopauzuri asakis qalebSi 

difuzur-toqsiuri Ciyvis konservatiuli mkurnalobis fonze  

 

difuzur-toqsiuri Ciyvis samkurnalod dReisaTvis mowodebulia 

sami ZiriTadi meTodi: konservatiuli mkurnaloba Tireostatiuli 

preparatebiT, qirurgiuli mkurnaloba da radioiodTerapia. evropis 

qveynebSi upiratesoba eniWeba konservatiul da qirurgiul mkurnalobas, 

xolo amerikis SeerTebul StatebSi wina planze dgas radioiodTerapia 

[4, 57]. saqarTveloSi jerjerobiT es ukanaskneli danergili ar aris. 

mkurnaloba ZiriTadad iwyeba konservatiulad da grZeldeba 12-18 Tvis 

ganmavlobaSi. klinikuri suraTis gaumjobeseba aRiniSneba mkurnalobis 

dawyebidan 2 kviraSi, Tavisufali Tiroqsinisa da triiodTironinis 

koncentracia sisxlSi normas ubrundeba saSualod 1-3 TveSi, xolo 

Tireotropuli hormoni SesaZloa Tveebis ganmavlobaSi darCes 

supresirebuli. daavadebis remisiis kriteriumia Tireotropuli hormonis 

(Tth) normaluri donis SenarCuneba 1 wlis ganmavlobaSi mkurnalobis 

Sewyvetis Semdeg [4, 57, 63].  

sakvlevi pacientebis jgufSi 18 pacienti mkurnalobda 

konservatiulad 20-30 mg meTimazoliT (TirozoliT). yvela iyo 

postmenopauzuri asakis. mkurnalobis xangrZlivoba Seadgenda 6 Tvidan 2 

wlamde. farisebri jirkvlis mocirkulire periferiuli hormonebis done 

yvela SemTxvevaSi  iyo normalizebuli. mxolod 1 pacientSi rCeboda 

Tireotropuli hormoni supresirebuli (< 0.1 mserT/l).  

am etapze Cveni kvlevis mizani iyo Tireostatiuli mkurnalobis 

gavlenis dadgena Zvlis mineralur simkvriveze. amisaTvis Sedarebuli 

iqna konservatiul mkurnalobaze myofi pacientebisa da sakontrolo 

jgufebis Zms-is maCveneblebi. pacientebis klinikur-laboratoriuli 

monacemebi da statistikuri analizis Sedegebi naCvenebia cxrilSi #6. 
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cxrili #6 

Zvlis mineraluri simkvrive dtC-is konservatiuli  

mkurnalobis fonze 

jgufebi asaki menopauza TSH smi T-indeqsi 

barZayi 

T-indeqsi  

weli 

konser 

mkurnal

obis 

fonze  

n = 18 

59.3 ± 7.6  9.9 ± 5.8 1.03 ± 

0.88 

28.4 ± 3.3 -1.32 ± 0.99 -2.22 ± 1.38 

sakontr

olo  

n = 32 

59.3 ± 5.3 10.8 ± 5.8 1.41 ± 

0.56 

28.6 ±  

3.5 

-1.35  ± 

0.82 

-1.58 ± 1.18 

P 1.0 0.61 0.067 0.81 0.91 0.088 

 

Tireostatiuli preparatebiT mkurnalobis fonze, difuzur-

toqsiuri CiyviT daavadebul pacientebisa da sakontrolo jgufis 

proqsimaluri barZayis moneraluri simkvrive praqtikulad erTgvarovani 

aRmoCnda. welis malebis Zms SedarebiT dabali iyo sakvlev jgufSi, 

Tumca sxvaoba sakontrolo jgufTan ar aRmoCnda statistikurad 

sarwmuno.  

aRniSnuli jgufis pacientebis Sedegebi gaanalizda konservatiuli 

mkurnalobis xangrZlivobis mixedviTac da aRmoCnda, rom mkurnalobis 

dawyebidan 6-8 TveSi mcired, magram sarwmunod dawveiTebuli rCeboda 

welis malebis Zms; mkurnalobis dawyebidan 1-2 wlis Semdeg ki Zms 

maCveneblebi utoldeboda sakontrolo jgufis monacemebs orive sakvlev 

segmentSi (ix. diagrama #3). 

 

diagrama #3 

Zvlis mineraluri simkvrive greivsis daavadebis konservatiuli 

mkurnalobis fonze 
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4.1.4. Zvlis mineraluri simkvrivis Taviseburebebi difuzur-toqsiuri 

Ciyvis qirurgiuli mkurnalobis fonze 

 

 rogorc avRniSneT, difuzur-toqsiuri Ciyvis konservatiuli 

mkurnalobis Semdeg recidivis albaToba aRwevs 40-50%-s. garda amisa, 

pacientTa 1-5%-Si SeuZlebeli xdeba konservatiuli mkurnalobis 

gagrZeleba iseTi seriozuli gverdiTi efeqtebis gamo, rogoricaa 

agranulocitozi, toqsiuri hepatiti, vaskuliti da sxva; aqtualuri 

xdeba dtC-is operaciuli mkurnaloba _ farisebri jirkvlis 

subtotaluri an totaluri rezeqcia aseve bavSvebSi, axalgazrda 

qalebSi, vinc gegmaven orsulobas, ofTalmopaTiis arsebobisas [4, 78].  

difuzur-toqsiuri Ciyvis operaciuli mkurnalobis, gansakuTrebiT 

totaluri Tireoideqtomiis Semdeg xSirad viTardeba hipoTireozi, rac 

miiCneva operaciis Sedegad da ara mis garTulebad. operaciidan pirveli 

wlis ganmavlobaSi hipoTireozis ganviTarebis sixSire aRwevs 80%-s, 

xolo Semdgom wlebSi hipoTireozi vlindeba pacientTa kidev 1-3%-Si. 

Cvens sakvlev jgufSi yvela pacients aReniSneboda postoperaciuli 
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hipoTireozi, romlis xangrZlivoba meryeobda 1-15 wlamde, xolo 

levoTiroqsinis doza Seadgenda 25 - 200 mkg.  

am etapze Cveni kvlevis mizani iyo, Zvlis cvlilebebis xasiaTis 

dadgena operaciuli mkurnalobis Semdeg. am mizniT gamovikvlieT 40 

qali, romelTac Catarebuli hqondaT farisebri jirkvlis subtotaluri 

rezeqcia dtC-is gamo. yvela pacients aReniSneboda daavadebis remisia da 

postoperaciuli hipoTireozis gamo utardebodaT CanacvlebiTi Terapia 

levoTiroqsiniT. anamnezis xangrZlivoba Seadgenda saSualod 7.1 ± 1.2 

wels. aRniSnuli jgufis pacientebs Soris 14 iyo reproduqciuli asakis, 

xolo 26-s aReniSneboda menopauza. menopauzis periodSi estrogenebis 

deficitis gamo bunebrivad izrdeba Zvlis kargvis intensivoba, amitom 

cal-calke Catarda reproduqciuli da menopauzuri asakis qalebis Zms-is 

analizi. pacientebis klinikur-laboratoriuli monacemebi da 

statistikuri analizis Sedegebi naCvenebia cxrilebSi #7 da #8. 

cxrili #7 

Zvlis mineraluri simkvrive dtC-is operaciuli mkurnalobis Semdeg 

reproduqciuli asakis pacientebSi 

jgufebi asaki TSH smi T-indeqsi 

barZayi 

T-indeqsi 

weli 

reprodu

qciuli 

asakis 

n = 14 

41.1 ± 7.7 2.42 ± 2.37 25.2 ± 3.2 -0.67  ± 1.15 -0.54 ± 2.02 

sakontr

olo 

n = 20 

42.6 ± 4.7 2.03 ± 1.08 25.5 ±  

4.4 

-0.73 ± 1.03 -0.19 ± 1.13 

P 0.50 0.51 0.84 0.87 0.53 

  

cxrili #8 

Zvlis mineraluri simkvrive dtC-is operaciuli mkurnalobis Semdeg 

menopauzuri asakis pacientebSi 

jgufebi asaki menopauza TSH smi T-indeqsi 

barZayi 

T-indeqsi 

weli 

postmeno 53.4 ± 4.9  5.6 ± 5.1 2.31 ± 30.9 ±  -1.65 ± 0.98 -1.18 ± 1.13 



 45 

pauzuri 

asakis 

n = 26 

3.57 6.4 

sakontr

olo 

n = 34 

54.0 ± 4.1 5.2 ± 2.5 1.91 ± 

0.97 

31.1 ± 6.0 -1.09 ± 0.68   -1.34 ± 1.47 

P 0.60 0.65 0.53 0.90 0.02 0.65 

 

welis malebis Zvlis mineraluri simkvrive erTgvarovani aRmoCnda 

Tireotoqsikozis anamnezis mqone pacientebsa da sakontrolo jgufSi 

rogorc menopauzuri, ise reproduqciuli asakis qalebSi. barZayis Zvlis 

mineraluri simkvrive ki dabali iyo postmenopauzuri asakis pacientebSi, 

aRiniSneboda statistikurad sarwmuno sxvaoba sakontrolo jgufTan 

SedarebiT. aRniSnuli Sedegebi naCvenebia diagramaze #4. 

 

diagrama #4 

Zvlis mineraluri simkvrive difuzur-toqsiuri Ciyvis qirurgiuli 

mkurnalobis Semdeg reproduqciuli da postmenopauzuri asakis 

pacientebSi 
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4.1.5. korelaciuri urTierTkavSirebi 

 

difuzur-toqsiuri CiyviT daavadebuli pacientebis jgufis 

statistikuri analizis Sedegad miRebuli iqna statististikurad 

sarwmuno pirsonis korelaciis koeficientebi pacientebis asaks, 

menopauzis xangrZlivobas, antiTSHr antisxeulebis donesa da Zvlis 

mineralur simkvrives Soris orive regionSi (welis malebsa da 

proqsimalur barZaySi). smi sarwmunod korelirebda mxolod barZayis 

Zvlis mineralur simkvrivesTan, xolo Tth-sa da Zms-s Soris 

korelaciuri kavSiri Cveni gamokvleviT ar dadasturda. amasTan 

aRsaniSnavia, rom yvelaze Zlieri urTierTkavSiri aRmoCnda 

antiTireotropul antisxeulebis donesa da Zvlis mineralur simkvrives 

Soris proqsimalur barZaySi (r = - 0.63, p < 0.001) (diagrama #5), rac 

gvaZlevs safuZvels vivaraudoT, rom aRniSnul antisxeulebi 

damoukideblad  axdenen zegavlenas Zvlis metabolizmze difuzur-

toqsiuri Ciyvis dros. 

 
diagrama #5: korelaciuri urTierTkavSiri antiTSHr antisxeulebis donesa 

da barZayis Zvlis mineralur simkvrives Soris 
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4.2. Zvlis mineraluri simkvrivis cvlilebaTa Taviseburebebi pirveladi 

hipoTireozis dros 

 

Cvens mier Seswavlil iqna 84 qali pirveladi hipoTireozis 

diagnoziT. gamokvleuli qalebis asaki meryeobda 41-dan 72 wlamde, 

gamosakvlev kontigentSi 8 SemTxvevaSi daavadeba iyo axlad 

diagnostirebuli da pacientebs ar hqondaT dawyebuli CanacvlebiTi 

mkurnaloba, 76 SemTxvevaSi anamnezis xangrZlivoba hipoTireozis 

diagnostirebidan da mkurnalobis dawyebidan Zvlis simkvrivis 

gansazRvramde Seadgenda 0.5 – 15 wels, xolo levoTiroqsinis doza -- 25 

- 150 mkg-s. sakvlev pacientebs Soris 58 qals aReniSneboda pirveladi 

hipoTireozi farisebri jirkvlis subtotaluri rezeqciis Semdeg, 26 

pacients ki dasmuli hqonda autoimunuri Tireoiditis diagnozi. 84 

qalidan 62 iyo postmenopauzuri asakis, xolo 22 qals hqonda 

regularuli menstrualuri cikli. 

rogorc aRvniSneT, monacemebis analizis dros yvela SemTxvevaSi 

xdeboda erTgvarovani sakvlevi da sakontrolo qvejgufebis SerCeva 

pacientebis asakis, menopauzuri statusis, menopauzis xangrZlivobis da 

sxeulis masis indeqsis mixedviT, ase rom gaTanabrebuli iqna yvela is 

faqtori, romelsac SeeZlo Zvlis mineralur simkvrivis modificireba.  

 Cveni kvlevis erT-erTi mizani iyo Zvlis mineralur simkvrivis 

cvlilebis dadgena pirveladi hipoTireozis dros, daavadebis bunebrivi 

mimdinareobisas, rac ver moxerxda aRniSnuli qvejgufis 

mcirericxovnebisa da araerTgvarovnebis gamo.  

 

4.2.1 Zvlis mineraluri simkvrivis Taviseburebebi pirveladi 

hipoTireozis dros CanacvlebiTi Terapiis fonze reproduqciuli asakis 

qalebSi  

 

kvlevis mizans warmoadgenda pirveladi hipoTireozis zegavlenis 

Seswavla reproduqciuli asakis qalebis Zms-ze. Cvens sakvlev pacientebs 

Soris 19 iyo reproduqciuli asakis, maT Soris 10 pacients hipoTireozi 

ganuviTarda autoimunuri Tireoiditis, sxvebs ki (n = 9) farisebri 
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jirkvlis subtotaluri rezeqciis Sedegad. yvelas utardeboda 6 Tvidan 

- 9 wlamde xangrZlivobis CanacvlebiTi Terapia (cxrili #9). 

 

cxrili #9 

reproduqciuli asakis pacientebis Zms pirveladi hipoTireozis dros 

jgufi asaki TSH BMI T-indeqsi 

barZayi 

T-indeqsi 

weli 

hT 

premenopauza  

n = 19 

45.4 ± 5.7 1.98 ± 

0.98 

27.4 ± 4.7 -0.82 ± 0.81 -0.39 ± 0.97 

sakont 

premenop 

n = 24 

44.6 ± 4.1 1.92 ± 

0.99 

25.9 ± 4.2 -0.50 ± 0.91 -0.02 ± 0.92 

P 0.63 0.85 0.31 0.29 0.24 

  

sakvlevi da sakontrolo jgufis pacientebis Zms-s Soris statistikurad 

sarwmuno sxvaoba ar gamovlinda arc barZayis ZvalSi, arc welis 

malebSi.  

 

 

4.2.2. Zvlis mineraluri simkvrivis cvlilebaTa Taviseburebebi pirveladi 

hipoTireozis dros CanacvlebiTi Terapiis fonze postmenopauzuri 

asakis pacientebSi 

 

amJamad, populaciis informirebulobis gazrdasa da sadiagnostiko 

saSualebebis daxvewasTan erTad, moimata im pacientebis raodenobam, 

romelTac utardebaT CanacvlebiTi Terapia pirveladi hipoTireozis 

gamo. CanacvlebiTi mkurnaloba iniSneba Tiroqsinis sinTezuri analogiT, 

levoTiroqsiniT. Cveni kvlevis mizans warmoadgenda pirveladi 

hipoTireozis zegavlenis Seswavla Zvlis mineralur simkvriveze, 

CanacvlebiTi Terapiis fonze. sakvlev pacientebs Soris 76 qali iRebda 

euTiroqss an L-Tiroqsins doziT 25 - 150 mkg. maTgan 57 iyo 

postmenopauzuri asakis, xolo 19 pacients aReniSneboda regularuli 

menstrualuri cikli.  
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menopauzasTan dakavSirebuli estrogenebis deficiti warmoadgens 

osteoporozis ZiriTad etiopaTogenezur faqtors. postmenopuzuri 

asakis qalebis Zms-ze hipoTireozis zegavlenis dasadgenad, menopauzuri 

asakis pacientebis (n = 57) monacemebi Sedarda sakontrolo jgufTan. 

sakvlevi jgufidan yvelas utardeboda CanacvlebiTi Terapia. pacientebis 

klinikur-laboratoriuli monacemebi da statistikuri analizis 

Sedegebi warmodgenilia cxrilSi #10 

cxrili #10 

Zvlis mineraluri simkvrive pirveladi hipoTireozis mqone pacientebSi 

postmenopauzur asakSi 

jgufi asaki menopauz

a 

TSH BMI T-

indeqsi 

barZayi 

T-

indeqsi 

weli 

hT menopauza  

n = 57 

60.0 ± 6.2 12.0 ± 4.9 1.85 ± 

1.31 

30.0 ± 5.6 -1.71 ± 

0.73 

-1.88 ± 

0.88 

sakont menop 

n = 61 

59.4 ± 4.7 11.8 ± 4.9 2.00 ± 

0.95 

29.4 ± 3.5 -1.37 ± 

0.84 

-1.63 ± 

1.24 

p 0.67 0.87 0.57 0.62 0.10 0.38 

  

rogorc cxrilidan Cans, postmenopauzuri asakis pacientebis Zms dabali 

iyo proqsimalur barZaySi sakontrolo jgufTan SedarebiT, Tumca 

sxvaoba ar aRmoCnda statistikurad sarwmuno.  
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4.2.3. Zvlis mineraluri simkvrivis Taviseburebebi pirveladi 

hipoTireozis anamnezis xangrZlivobis mixedviT postmenopauzuri asakis 

qalebSi 

 

 rogorc aRvniSneT, pirvelad hipoTireozs safuZvlad udevs iseTi 

paTologiebi, romlebic ganapirobeben farisebri jirkvlis Seuqcevad 

dazianebas da aqedan gamomdinare, daavadebis qronikul da xangrZliv 

mimdinareobas. daavadebis xangrZlivobis Zvlis mineralur simkvriveze 

zegavlenis Sesaswavlad, pacientebi davyaviT or jgufad: I jgufSi 

gaerTiandnen pacientebi (n = 42), romelTac hipoTireozis diagnozi 

dasmuli hqondaT 2.8 ± 1.4 wlis win,  xolo meore jgufSi ki is 15 

pacienti, romelTa daavadebis xangrZlivoba aRemateboda 5 wels da 

saSualod Seadgenda  9.2 ± 2.5 wels (cxrili # 12). yvelas utardeboda 

CanacvlebiTi Terapia levoTiroqsiniT. 

cxrili #11 

postmenopauzuri asakis qalebis Zms sxvadasxva xangrZlivobis 

hipoTireozis dros 

jgufi asaki menopa

uza 

anamne

zi 

TSH BMI T-

indeqsi 

barZayi 

T-

indeqsi 

weli 

anamnezi ≤ 5w 

n = 42 

57.5 ± 6.3 9.1 ± 

6.3 

2.8 ± 

1.4 

2.35 ± 

2.29 

29.4 ± 

5.4 

-1.41 ± 

0.84 

-1.67 ± 

1.05 

anamnezi > 5w  

n = 15 

58.4 ± 6.6 9.0 ± 

5.6 

9.2 ± 

2.5 

1.31 ± 

1.10 

28.9 ± 

5.6 

-1.75 ± 

1.03 

-1.91 ± 

1.27 

sakontrolo 

n = 42 

58.2 ± 4.9 10.3 ± 

5.3 

 2.10 ± 

1.00 

29.5 ± 3.5 -1.26 ± 

0.90 

-1.59 ± 

1.27 

p1-2 0.64 0.97 <0.0001 0.10 0.78 0.38 0.47 

p2-3 0.59 0.37  0.52 0.91 0.45 0.77 

p1-3 0.89 0.44  0.014 0.65 0.025 0.40 

 

proqsimaluri barZayis Zms statistikurad sarwmunod daqveiTebuli 

aRmoCnda II jgufis pacientebSi sakontrolo jgufTan SedarebiT. welis 

malebis mineraluri simkvrive ki Tanabari iyo yvela jgufSi, rac 

naCvenebia diagramaze #6. 
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diagrama #6 

Zvlis mineraluri simkvrive postmenopauzur asakSi 5 welze < da > 

mimdinareobis xangrZlivobis hipoTireozis dros 
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garda aRniSnulisa, SeviswavleT osteoporozisa da osteopeniis 

gavrceleba hipoTireozis diagnozis mqone pacientebisa da sakontrolo 

jgufis pacientebis barZayis Zvlis yelSi. miRebuli monacemebis 

procentuli gamosaxvisas gamoikveTa, rom rogorc osteoporozis, ise 

osteopeniis gavrceleba praqtikulad Tanabaria jgufebs Soris (diagrama 

#7) 
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diagrama #7: osteoporozis da osteopeniis gavrceleba hipoTireozis 

mqone pacientebisa da sakontrolo jgufebSi 
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4.2.4. korelaciuri kavSirebi hipoTireozis jgufSi 

 

hipoTireozis jgufis statistikuri analizis Sedegad sarwmuno 

uaryofiTi korelacia gamovlinda barZayis yelis mineralur simkvrivesa 

da daavadebis xangrZlivobas Soris r = -0,44; p < 0,05; aseve barZayis yelis 

mineralur simkvrivesa da pacientebis asaks Soris r = -0,19; p < 0,05; xolo 

dadebiTi ukukavSiri barZayis yelis Zms-sa da sxeulis masis indeqss 

Soris r = 0,31; p < 0,05.   

rac Seexeba welis malebs, statistikurad sarwmuno uaryofiTi 

korelacia aRmoCnda malebis mineralur simkvrivesa da menopauzis 

xangrZlivobas Soris r = -0,49; p < 0,05; aseve malebis mineralur simkvrivesa 

da pacientis asaks r = -0,20; p < 0,05.  

sainteresoa, rom regresiuli analizisas sarwmuno urTierTkavSiri 

dadginda barZayis Zvlis simkvrivesa da daavadebis xangrZlivobas Soris  

p < 0,05, determinaciis koeficienti R = 0,560. 

 

 

Tavi 5 

 

kvlevis Sedegebis ganxilva 

 

osteoporozi aris Zvlebis sistemuri daavadeba, romelsac 

axasiaTebs Zvlovani masis Semcireba da mikroarqiteqtonikis darRveva, 

rac ganapirobebs Zvlis simtkicis daqveiTebas da motexilobis riskis 

gazrdas [31]. mosaxleobis sicocxlis xangrZlivobis gazrdasTan erTad, 

imatebs osteoporozuli motexilobebis sixSire da masTan 

dakavSirebuli finansuri danaxarjebi. osteoporozis saerTaSoriso 

fondis (IOF) monacemebiT, osteoporozuli motexilobis mkurnalobis 

wliuri pirdapiri xarji mxolod amerikis SeerTebul StatebSi, kanadasa 

da evropaSi 48 miliardi dolaria [167]. diagnostikis Tanamedrove 

meTodebis gamoyeneba, osteoporozis adreuli profilaqtika da 

mkurnaloba SesaZleblobas iZleva mniSvnelovnad Semcirdes 

osteoporozis ganviTarebis riski, xolo mTel rig SemTxvevebSi Tavidan 

iqnas acilebuli motexiloba. 
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miuxedavad imisa, rom osteoporozis diagnostika da profilaqtika 

ganviTarebul qveynebSi dRes janmrTelobis dacvis sistemis erT-erT 

ZiriTad prioritetad ganixileba, saqarTveloSi jer mxolod pirveli 

nabijebia gadadgmuli am mimarTulebiT, maSin rodesac samkurnalo 

preparatebis mniSvnelovani arsenali problemis gadawyvetis saSualebas 

iZleva. 

osteoporozis diagnostikis oqros standartia ormagenergetikuli 

rentgenuli absorbciometria (DXA), romelic zomavs Zvlis mineralur 

simkvrives farTobis erTeulze. Zms korelirebs Zvlis simtkicesTan da 

warmodgenas iZleva motexilobis riskze. motexilobis riski ganuxrelad 

izrdeba Zms-is daqveiTebasTan erTad. miuxedavad sxvadasxva sakvlevi 

midamoebisa, proqsimaluri barZayis simkvrive yvelaze mWidrod 

korelirebs motexilobis riskTan. DXA iTvlis T-indeqss, romelic aris 

standartuli gadaxra (SD) amave sqesis axalgazrda, janmrTeli 

adamianebis Zvlis pikuri masidan. garda amisa, DXA iTvlis Z-indeqss, 

romelic aris standartuli gadaxra amave asakis da sqesis referensuli 

populaciis monacemebidan. referensuli baza Sedgenilia SeerTebuli 

Statebis janmrTelobisa da kvebis III erovnuli kvlevis (NHANES III) 

monacemebis gamoyenebiT. osteoporozis diagnostikisaTvis aucilebelia 

Zms-is gansazRvra. diagnostika eyrdnoba T-indeqss anu T-maCvenebels da 

janmo-s kriteriumebiT gamoiyofa Zms-is Semdegi kategoriebi:  

4. normaluri simkvrive: T-maCvenebeli > -1 SD 

5. dabali Zvlovani masa (osteopenia): T-maCvenebeli < -1 da > -2,5 SD 

6. osteoporozi: T-maCvenebeli ≤ -2,5 SD. gamoxatuli osteoporozi: T-

maCvenebeli ≤ 2,5 SD da erTi an ori osteoporozuli motexiloba 

[166, 169]. 

osteoporozis erovnuli fondis rekomendaciiT [169], osteopeniisa 

da osteoporozis sadiagnostikod janmo-s kriteriumebis gamoyeneba 

SesaZlebelia 50 welze ufrosi asakis qalebsa da mamakacebSi, Tu Zms-is 

gamokvleva xdeba centraluri DXA-s meTodiT welis malebis an 

proqsimaluri barZayis midamoSi.   

densitometriis sxva meTodebiTac SesaZlebelia motexilobis 

riskis gansazRvra, Tumca maTi gamoTvlili T-indeqsi ar miiCneva DXA-s 
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monacemis eqvivalenturad da misi interpretireba SeuZlebelia janmo-s 

kriteriumebis mixedviT [31, 72, 167].  

dadgenilia, rom Zvlovani qsovilis metabolizmze farisebri 

jirkvlis hormonebi mniSvnelovan zegavlenas axdenen. etiopaTogenezuri 

klasifikaciiT, farisebri jirkvlis daavadebebis Sedegad ganviTarebuli 

osteoporozi meoradi osteoporozis jgufSi erTiandeba da mas 

Tireoidul osteoporozs uwodeben [4, 78]. farisebri jirkvlis 

hormonebis zemoqmedeba Zvlis metabolizmze pirvelad detalurad 

aRwera fon reklinghauzenma 1891 wels da mas Semdeg intensiurad 

mimdinareobs kvlevebi am sakiTxis garSemo. Tireoiduli receptorebi 

aRmoCenil iqna osteoblastebze da pirvelad Mundy G, Shapiro J et al mier 

dadginda osteoblastebis pirdapiri stimulireba farisebri jirkvlis 

hormonebiT [105]. osteoklastebze aRniSnuli receptorebis arseboba ar 

dasturdeba, Tumca osteoblastebis gaaqtiveba ar xdeba osteoklastebis 

gareSe da maT urTierTqmedebaSi monawileoben sxvadasxva citokinebi. 

ujreduli kulturebis kvlevisas gamovlinda rezorbciis Rruebis 

raodenobisa da moculobis zrda kortikalur ZvalSi triiodTironinisa 

da Tiroqsinis zemoqmedebis Sedegad [13, 14].  

farisebri jirkvlis funqcia organizmSi regulirdeba 

hipoTalamus-hipofizur-farisebri jirkvlis hormonuli sistemis 

saSualebiT, uaryofiTi ukukavSiris principiT. hipoTalamusis mier 

sekretirebuli Tireotropuli hormoni ukavSirdeba farisebri jirkvlis 

folikulur ujredebze ganlagebul sakuTar receptorebs da 

astimulirebs maT mier Tiroqsinis gamomuSavebasa da sekrecias. sisxlSi 

sekretirebuli Tiroqsini ki ganicdis deiodizacias periferiul 

qsovilebSi da misgan warmoiqmneba aqtiuri hormonis, triiodTironinis 

ZiriTadi nawili. sisxlSi farisebri jirkvlis hormonebis Semcvelobis 

iseT minimalur cvlilebasac ki, romelic misi normaluri meryeobis 

zRvaridan ar gamodis, Tireomastimulirebeli hormonis donis mkveTri 

gadaxrebi sdevs Tan. es ki saSualebas gvaZlevs gamovavlinoT farisebri 

jirkvlis funqciis darRveva daavadebis adreul stadiaze anu 

subklinikuri formebi. ase rom, hipoTalamus-hipofiz-farisebri jirkvlis 

RerZis intaqturobis SemTxvevaSi farisebri jirkvlis funqciuri 
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mdgomareobis gamokvlevis yvelaze mgrZnobiare meTods  sisxlSi 

Tireotropuli hormonis Semcvelobis Seswavla warmoadgens [4, 20,21, 164].  

Tireotropuli hormonis normaluri meryeobis referensul 

intervalad miRebulia misi mniSvneloba 0.4 – 4.0 mse/l farglebSi [65]. 

Tumca, zogierTi avtoris azriT, mizanSewonilia am normebis gadaxedva. 

Cveni kvlevis dros pacientebis TSH-is gansazRvra xdeboda HUMAN-is 

avtomatizebuli imunofermentuli analizatoriT Elisys Uno, romelic 

emyareba sisxlis SratSi Tireotropuli hormonis koncentraciis 

raodenobrivi Sefasebis maRalmgrZnobiare, ultrasensitiur 

imunofermentul meTods [76].  

Cvens mier gamokvleul qalebSi Tireotoqsikozi gamowveuli iyo 

difuzur-toqsiuri CiyviT (dtC). dtC aris farisebri jirkvlis organo-

specifiuri autoimunuri daavadeba, romelic safuZvlad udevs 

Tireotoqsikozis SemTxvevebis 50-80%-s. dtC-is dros gamomuSavdeba 

specifiuri antisxeulebi Tireotropuli hormonis receptoris (TSHr) 

mimarT anu ZiriTad autoantigens greivsis daavadebis dros warmoadgens 

TSHr. antisxeulebis sekreciis ZiriTadi wyaro aris TviTon farisebri 

jirkvali da isini axdenen mastimulirebel moqmedebas, kerZod antigen-

antisxeulebis SekavSirebis Sedegad izrdeba farisebri jirkvali, 

Zlierdeba vaskularizacia, izrdeba  hormonebis produqciis da  

sekreciis intensivoba. dtC-is mqone pacientebis 90-100%-Si mkurnalobis 

dawyebamde vlindeba mastimulirebeli antisxeulebis titris momateba 

sisxlis SratSi, romelic mcirdeba mkurnalobis fonze, winaaRmdeg 

SemTxvevaSi es miuTiTebs daavadebis recidivis maRal albaTobaze. 

aRniSnuli antisxeulebi warmoadgenen ZiriTad paTogenezur faqtors 

difuzur-toqsiuri Ciyvis dros. bolo wlebSi literaturaSi gaCnda 

monacemebi, rom sisxlSi SesaZloa cirkulirebdes mcire raodenobiT 

Tireomablokirebeli da neitraluri moqmedebis antisxeulebic da maTi 

koncentracia gaizardos radioiodTerapiis, antiTireoiduli 

preparatebiT  mkurnalobis da farisebri jirkvlis rezeqciis Semdeg [4, 

78]. 

Cvens kvlevaSi antisxeulebis titris gansazRvra xdeboda meore 

Taobis maRalmgrZnobiare meTodiT, HUMAN-is avtomatizebuli 
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imunofermentuli analizatoriT Elisys Uno, adamianis rekombinantuli TSH 

receptoris gamoyenebiT. miRebuli koncentracia 1.5 se/l-ze zeviT, 

ganixileboda, rogorc dadebiTi Sedegi, 1.0 – 1.5 se/l farglebSi 

miRebuli monacemi MmiiCneoda mosazRvre zonad, xolo antisxeulebis 1.0 

se/l-ze naklebi koncentracia – uaryofiT Sedegad. 

mravalricxovani klinikuri da eqsperimentuli monacemebiT 

dadgenil iqna, rom farisebri jirkvlis hormonebis hiperproduqcia 

iwvevs Zvlis remodelirebis tempis zrdas, kalciumis uaryofiT balanss, 

Zvlis rezorbciis procesis dominirebas formirebis procesze, ris 

Sedegadac osteopeniuri sindromi da osteoporozi viTardeba [1, 40, 73, 

103, 105]. aRniSnul kvlevebSi ar aris dakonkretebuli Tireotoqsikozis 

genezi da erT jgufSia gaerTianebuli sxvadasxva diagnozis, (magaliTad 

difuzur-toqsiuri Ciyvis, mravalkvanZovani toqsiuri Ciyvis, toqsiuri 

adenomis) mqone pacientebi. miuxedavad imisa, rom yvela es daavadeba 

iwvevs Tireotoqsikozs, am paTologiebis etiologia da klinikuri 

mimdinareoba mniSvnelovnad gansxvavdeba erTmaneTisgan. rogorc 

aRvniSneT, difuzur-toqsiuri Ciyvis paTogenezs da klinikur suraTs 

safuZvlad udevs antisxeulebis warmoqmna Tireotropuli hormonis 

receptorebis mimarT (antiTSHr) [78]. logikurad warmoiSva hipoTeza, rom 

Zvlis kargva dtC-s dros Tireoiduli hormonebis hiperproduqciasTan 

erTad SesaZloa dakavSirebuli iyos aRniSnuli antisxeulebis 

siWarbesTanac. literaturaSi erTeuli monacemia antiTSHr-is donesa da 

Zms-sa da Zvlis metabolizmis korelaciasTan  dakavSirebiT. Cvens mier 

dadgenil iqna sarwmuno uaryofiTi korelaciis arseboba aRniSnuli 

antisxeulebis donesa da Zvlis mineralur simkvrives Soris difuzur-

toqsiuri CiyviT daavadebuli qalebis kortikaluri da trabekuluri 

Zvlis mineralur simkvrives Soris, rac Seesabameba iaponeli 

mkvlevarebis monacemebs, romelTac daadastures msgavsi tendenciis 

arseboba dtC-iT daavadebul mamakacebSic [93]. Tumca, sawinaaRmdego 

Sedegebi miiRes Belsing et al premenopauzuri asakis 32 pacientis 

gamokvlevisas [26]. Cveni monacemebiT, aseve Wakasugi et al da Majima et al 

rekomendaciiT, Tireotropuli hormonis mimarT antisxeulebis done 

SesaZloa miCneul iqnas Zvlis metabolizmis mgrZnobiare markerad [93, 

158, 159]. 
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 erTiania mecnierebis azri, rom mkurnalobis Sedegad, 

euTireoiduli mdgomareobis miRwevis fonze, Zvlis mineraluri 

simkvrivis maCveneblebi umjobesdeba, Tumca gaurkvevelia, Tu rogor 

xdeba Zms-is koreqcia – mxolod euTireoiduli mdgomareobis miRweviT 

Tu antiosteoporozuli mkurnalobis Sedegad; aseve sadaoa sakiTxi, Tu 

ra vadebSi xdeba Zvlis mineraluri simkvrivis normalizeba 

Tireostatiuli mkurnalobis dawyebis Semdeg. avtorTa nawili Tvlis, 

rom euTireoiduli mdgomareobis miRwevis Sedegad mkurnalobis 

dawyebidan saSualod 7.5 – 10.6 Tvis Semdeg aRiniSneba Zvlis mineraluri 

simkvrivis mxolod nawilobrivi aRdgena [159]. Cveni kvlevis Sedegad 

gamovlinda kortikaluri Zvlis simkvrivis normalizacia 

Tireostatiuli mkurnalobis dawyebidan saSualod 8.2 Tvis Semdeg, 

xolo trabekuluri Zvlis simkvrivis matebamde gasulma drom Seadgina 

saSualod 15 Tve, rac Seesabameba Jodar et al monacemebs [68]. pasuxgaucemeli 

rCeba kiTxva, saWiroa Tu ara hiperTireoidizmis dros 

antiosteoporozuli mkurnalobis daniSvna; ar aris gamoricxuli, rom 

literaturuli monacemebis urTierTsawinaaRmdego, zogjer ki 

urTierTgamomricxavi xasiaTi ganpirobebuli iyo im faqtiT, rom 

hiperTiroidizmiT daavadebulTa gamokvleva xdeba mkurnalobis 

sxvadasxva vadebSi da gansxvavebuli meTodebiT. 

mkvlevarTa umetesobis azri erTiania imis Taobaze, rom farisebri 

jirkvlis sinTezuri analogiT, levoTiroqsiniT supresiuli mkurnaloba 

iwvevs endogenuri subklinikuri hiperTireozis mdgomareobis 

ganviTarebas, romelic uaryofiTad moqmedebs Zvlis metabolizmze. 

Tumca, mwiria monacemebi Zvlis cvlasTan dakavSirebiT kompensirebuli 

pirveladi hipoTireozis dros. Cveni kvlevis monacemebiT reproduqciuli 

asakis qalebis Zms-ze hipoTireozis uaryofiTi gavlena ar dadasturda. 

Tumca dadginda, rom xangrZlivad arsebuli pirveladi hipoTireozi 

CanacvlebiTi Terapiis fonze SesaZloa gaxdes Zms-is daqveiTebis erT-

erT mizezi postmenopauzuri asakis qalebSi. aRniSnuli Sedegebi 

nawilobriv winaaRmdegobaSi modis rigi avtorebis (Hanna F et al, Langdahl B 

et al) monacemebTan, romelTac ver gamoavlines hipoTireozis dros 

xangrZlivi CanacvlebiTi Terapiis uaryofiTi zegavlena Zvlis 

metabolizmze, Tireotoqsikozis anamnezis arsebobis pirobebSic [61, 85, 
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86]. aRsaniSnavia, rom arc erT zemoT aRniSnul kvlevaSi ar iyo 

dakonkretebuli pacientebis menopauzuri statusi. Cveni monacemebi aseve 

ewinaaRmdegeba Kung et al Sedegebs, romelTac gamoavlines Zvlis 

mineraluri simkvrivis daqveiTeba premenopauzuri asakis 26 qalSi, 

romlebic itarebdnen CanacvlebiT Terapias saSualod 7.5 wlis 

ganmavlobaSi autoimunuri Tireoiditis gamo [81]. Cvens mier miRebuli 

monacemebi eTanxmeba Franklyn J et al kvlevis Sedegebs, romelTac 

gamoavlines Zvlis mineraluri simkvrivis daqveiTeba postmenopauzuri 

asakis pacientebSi Tireotoqsikozis anamneziT [45, 46].  

 

Tavi 6 

 

daskvnebi 

 

1. manifestirebuli Tireotoqsikozi postmenopauzuri asakis qalebSi 

warmoadgens osteoporozisa da osteopeniis ganviTarebis riskis 

faqtors, gansakuTrebiT daavadebis morecidive mimdinareobisas. 

ufro metad gamoxatulia barZayis Zvlis yelis mineraluri 

simkvrivis daqveiTeba. 

2. Tireotoqsikozis efeqturi konservatiuli mkurnalobis fonze 

aRiniSneba Zvlis mineraluri simkvrivis swrafi normalizeba, 

mkurnalobis dawyebidan 6 Tvis Semdeg proqsimaluri barZayis 

mineraluri simkvrive ubrundeba normas, xolo trabekuluri Zvlis 

aRdgena grZeldeba 1-2 wlis ganmavlobaSi.  

3. gamovlenil iqna mWidro da sarwmuno korelaciuri 

urTierTkavSirebi antiTireotropuli antisxeulebis donesa da 

barZayis Zvlis mineralur simkvrives Soris, rac gvaZlevs 

safuZvels vivaraudoT, rom aRniSnuli antisxeulebi SesaZloa 

damoukidebel uaryofiT zegavlenas axdendnen Zvlovani qsovilis 

metabolizmze.  

4. hipoTireoziT mimdinare farisebri jirkvlis daavadebebis dros, 

CanacvlebiTi Terapiis fonze qveiTdeba Zvlis mineraluri 

simkvrive postmenopauzuri asakis qalebSi. cvlilebebi aRiniSneba 

rogorc kortikalur anu barZayis ZvalSi, ise welis malebSi. amave 
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asakobrivi kategoriis qalebSi barZayis Zvlis Zms korelirebs 

daavadebis anamnezis xangrZlivobasTan.  

5. hipoTireoziT mimdinare farisebri jirkvlis daavadebebi ar 

warmoadgenen Zvlis mineraluri simkvrivis daqviTebis riskis 

faqtors reproduqciuli asakis qalebSi. 

 

 

praqtikuli rekomendaciebi 

 

1. TireotoqsikoziT mimdinare farisebri jirkvlis daavadebis dros 

Zvlis mineraluri simkvrivis gamokvleva Catardes daavadebis 

aRmoCenisTanave. 

2. morecidive greivsis daavadebis dros mizanSewonilia Zvlis 

mineraluri simkvrivis monitoringi. 

3. hipoTireoziT mimdinare farisebri jirkvlis paTologiebis dros 

Zvlis mineraluri simkvrive gamokvleul iqnas postmenopauzuri 

asakis qalebSi, daavadebis xangrZlivi mimdinareobisas.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 61 

gamoyenebuli literatura: 

 

1. Белая ЖЕ, Рожинская ЛЯ, Мельниченко ГА. Влияние манифестного и 

субклинического тиреотоксикоза на костную систему взрослых. Проблемы 

Эндокринологии, 2007; 53:9-15 

2. Беневоленская Л.И. Руководство по остеопорозу, 2003; 7-8 

3. Беневоленская Л.И. Остеопороз – актуальная проблема медицины. Остеопороз и 

остеопатии, 1998; 1:4-7 

4. Дедов ИИ, Мельниченко ГА, Фадеев ВВ. Эндокринология, 2000; 172-188 

5. AACE/AAES Medical/Surgical guidelines for clinical practice: Management of thyroid 

carcinoma. Endocr Pract 2001; 7:202-220 

6. Abe E, Marians R, Yu W, et al. TSH is a negative regulator of skeletal remodeling. Cell 

2003; 115:151-162  

7. Abu E, Bord S, Horner A, et al. The expression of thyroid hormone receptors in human 

bone. Bone 1997;21:137. 

8. Abu E, Horner A, Teti A, et al. The localization of thyroid hormone receptor mRNAs in 

human bone. Thyroid 2000;10:287. 

9. Acotto CG, Niepomniszcze H, Vega E, et al. Ultrasound parameters and markers of bone 

turnover in hyperthyroidism: a longitudinal study. J Clin Densitom 2004;7:201 

10. Aghini-Lombardi F, Antonanceli L, Martino E et al. The spectrum of thyroid disorders in 

an iodine-deficient community: the Psecopagani Survey. J Clin Endoc Metab 1999; 

84:561-566 

11. Akalin A, Colakt O, Alatast O, Efe B. Bone remodeling markers and serum cytokines in 

patients with hyperthyroidism. J Clin Endocrinology 2002; 57: 125-129 

12. Albright F, Bloomberg E, Smith PH. Postmenopausal osteoporosis. Trans Assoc Am 

Physicians 1940; 55:298-305 

13. Allain TJ, McGregor AM. Thyroid hormones and bone. J Endocrinol 1993;139:9 

14. Allain TJ, Yen PM, Flanagan AM, et al. The isoform-specific expression of the 

triiodothyronine receptor in osteoblasts and osteoclasts. Eur J Clin Invest 1996;26:418 

15. American Association of Clinical Endocrinologists. Medical Guidelines for Clinical 

Practice for the Prevention and Treatment of Postmenopausal Osteoporosis: 2001 edition 

with selected updates for 2003. Endocr Pract 2003; 9: 554-564 

16. Anwar S, Gibofsky A. Musculoskeletal manifestations of thyroid disease. Rheum Clin 

Dis N Am 36 (2010) 637-646  



 62 

17. Appetecchia M. Effects on bone mineral density by treatment of benign nodular goiter 

with mildly suppressive doses of L-thyroxine in a cohort women study. Horm Res 2005; 

64:293-298 

18. Arata N, Momotani N, Maruyama H, Saruta T, Tsukatani K, Kubo A, Ikemoto K, Ito K. 

Bone mineral density after surgical treatment for Graves' disease. Thyroid. 1997 

Aug;7(4):547-54. 

19. Baldini M, Gallazzi M, Orsatti A, et al. Treatment of benign nodular goitre with mildly 

suppressive doses of L-thyroxine: effects on bone mineral density and on nodule size. J 

Intern Med 2002;251:407. 

20. Bassett JC, Williams GR. Critical role of the hypothalamic-pituitary-thyroid axis in bone. 

Bone 2008; 43:418-426 

21. Bassett JH, Williams GR. The molecular actions of thyroid hormone in bone. Trends 

Endocrinol Metab 2003; 14: 356-364 

22. Bauer DC, Nevitt MC, Ettinger B, Stone KL. Risk for fracture in women with low serum 

levels of thyroid-stimulating hormone. J Ann Intern Med 2001; 134: 561-568. 

23. Bauer DC, Nevitt MC, Ettinger B, Stone K. Low thyrotropin levels are not associated 

with bone loss in older women: a prospective study. J Clin Endocrinol Metab 1997; 82: 

2931-2936.  

24. Bauer M, Fairbanks L, Berghofer A, et al. Bone mineral density during maintenance 

treatment with supraphysiological doses of levothyroxine in affective disorders: a 

longitudinal study. J Affect Disord 2004;83:183 

25. Belaya ZE, Melnichenko GA, Rozhinskaya LY, Fadeev VV, Alekseeva TM et al. 

Subclinical hyperthyroidism of variable etiology and its influence on bone in 

postmenopausal women. HORMONES 2007; 6(1)62-70 

26. Belsing TZ, Tofteng C, Langdahl BL et al. Can bone loss be reversed with antithyroid 

drug therapy in postmenopausal women with Graves’ disease? Nutrition and Metabolism 

2010; 7:7214.  

27. Biondi B, Palmieri EA, Klain M, Schlumberger M, Filetti S Lombardi G. Subclinical 

hyperthyroidism: clinical features and treatment options. Eur J Endocrinol 2005; 152:1-9. 

28. Bonnick S. L. Bone Densitometry in Clinical Practice, Application and Interpretation. 

Humana Press Inc. 2004; 13-18 

29. Chen CH, Chen JF, Yang BY, et al. Bone mineral density in women receiving thyroxine 

suppressive therapy for differentiated thyroid carcinoma. J Formos Med Assoc 

2004;103:442. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arata%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Momotani%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maruyama%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saruta%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsukatani%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kubo%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ikemoto%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ito%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9292941


 63 

30. Coindre J, David J, Riviere L, et al. Bone loss in hypothyroidism with hormone 

replacement: a histomorphometric study. Arch Intern Med 1986;146:48 

31. Consensus development conference: diagnosis, prophylaxis, and treatment of 

osteoporosis.  Am J Med  1993; 94:646-650.  

32. Cooper A, Cooper BB, 1822. A treatise on dislocations and on fractures of the joints. 

Churchill. London, United Kingdom. 425 

33. Cummings SR, Nevitt MC, Browner WS et al. Risk factors for hip fracture in white 

women. Study of Osteoporotic Fractures Research Group. N Engl J Med 1995; 332:767-

773 

34. De Rosa G, Testa A, Maussier M, et al. A slightly suppressive dose of L-thyroxine does 

not affect bone turnover and bone mineral density in pre- and postmenopausal women 

with nontoxic goitre. Horm Metab Res 1995;27:503. 

35. De Rosa G, Testa A, Giacomini D, et al. Prospective study of bone loss in pre- and 

postmenopausal women on L-thyroxine therapy for non-toxic goitre. Clin Endocrinol 

(Oxf)1997;47:529. 

36. Devdhar M, Ousman YH, Burman K. Hypothyroidism. Endocrinol Metab Clin N Am 36 

(2007) 595-615 

37. Diamond T, Nery L, Hales I. A therapeutic dilemma: suppressive doses of thyroxine 

significantly reduce bone mineral measurements in both premenopausal and 

postmenopausal women with thyroid carcinoma. J Clin Endocrinol Metab 1991;72:1184. 

38. Diamond T, Vine J, Smart R, et al. Thyrotoxic bone disease in women: a potentially 

reversible disorder. Ann Intern Med 1994;120:8. 

39. Ebeling PR et al. Bone turnover markers and bone density across the menopausal 

transition. J Clin Endoc Metab 1996; 81:3366-3371 

40. Eriksen EF, Mosekilde L, Melsen F. Trabecular bone remodeling and bone balance in 

hyperthyroidism. Bone 1985;6:421. 

41. Faber J, Galloe AM. Changes in bone mass during prolonged subclinical hyperthyroidism 

due to L-thyroxine treatment: a meta-analysis. Eur J Endocrinol 1994; 130: 350-356 

42. Falahati-Nini A et al. Relative contributions of testosterone and estrogen in regulating 

bone resorption and formation in normal elderly men. J Clin Invesr 2000; 106:1553-1560 

43. Foldes J, Tarjan G, Szathmari M, Varga F, Krasznai I, Horvath C. Bone mineral density 

in patients with endogenous subclinical hyperthyroidism: is this thyroid status a risk 

factor for osteoporosis? J Clin Endocrinol 1993; 39: 521-527 

44. Franklyn J, Maisonneuve P, Sheppard M et al. Mortality after the treatment of 

hyperthyroidism with radioactive iodine. N Engl J Med 1998; 338:712-718 



 64 

45. Franklyn J, Betteridge J, Holder R, et al. Bone mineral density in thyroxine treated 

females with or without a previous history of thyrotoxicosis. Clin Endocrinol (Oxf) 

1994;41:425. 

46. Franklyn J, Betteridge J, Daykin J, et al. Long-term thyroxine treatment and bone mineral 

density. Lancet 1992;340:9. 

47. Freitas FR, Moriscot AS, Jorgetti V, et al. Spared bone mass in rats treated with thyroid 

hormone receptor TR beta-selective compound GC-1. Am J Physiol Endocrinol Metab 

2003;285:E1135. 

48. Galliford TM; Bernstein ND; Bassett JHD; Williams GR. Contrasting roles for thyroid 

hormone in the developing and adult skeleton. Hot Thyroidology 2007 

(www.hotthyroidology.com). 1-11. 

49. Galliford TM, Murphy E, Williams AJ, et al. Effects of thyroid status on bone 

metabolism: a primary role for thyroid stimulating hormone or thyroid hormone? 

Minerva Endocrin 2005; 30:237-246 

50. Gam AN, Jensen GF, Hasselstrøm K, Olsen M, Nielsen KS. Effect of thyroxine therapy 

on bone metabolism in substituted hypothyroid patients with normal or suppressed levels 

of TSH. J Endocrinol Invest. 1991 Jun;14(6):451-5. 

51. Genant HK, Block JE, Steiger P, Gluer C. Quantitative computed tomography in the 

assessment of osteoporosis. Osteoporosis Update 1987: 49-72 

52. Giannini S, Nobile M, Sartori L, et al. Bone density and mineral metabolism in 

thyroidectomized patients treated with long-term L-thyroxine. Clin Sci (Lond) 

1994;87:593. 

53. Gonzalez D, Marutalen C, Correa P, et al. Bone mass in totally thyroidectomized 

patients: role of calcitonin deficiency and exogenous thyroid treatment. Acta Endocrinol 

(Copenh) 1991;124:521 

54. Grant D, McMurdo M, Mole P, et al. Is previous hyperthyroidism still a risk factor for 

osteoporosis in post-menopausal women? Clin Endocrinol (Oxf) 1995;43:339 

55. Grant DJ, McMurdo ME, Mole PA et al. Suppressed TSH levels secondary to thyroxine 

replacement therapy are not associated with osteoporosis. Clin Endocrinol (Oxf) 1993; 

39:529-533 

56. Greenspan L. Susan, Greenspan S. Francis. The effect of thyroid hormone on skeletal 

integrity. Ann Intern Med. 1999; 130:750-758 

57. Greenspan FS, Gardner DG Basic and clinical endocrinology. Seventh Edition 2004. 

Lange Medical Books, McGraw-Hill 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gam%20AN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jensen%20GF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hasselstr%C3%B8m%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Olsen%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nielsen%20KS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/1774441


 65 

58. Gullberg B, Johnell O, Kanis JA. Worldwide projections of hip fracture. Osteoporosis Int 

1997;7:407-413  

59. Guo CY, Weetman AP, Eastell R. Longitudinal changes of bone mineral density and 

bone turnover in postmenopausal women on thyroxine. Clin Endocrinol (Oxf). 1997 

Mar;46(3):301-7 

60. Hadji P, Hars O, Sturm G, et al. The effect of long-term, non-suppressive levothyroxine 

treatment on quantitative ultrasonometry of bone in women. Eur J Endocrinol 

2000;142:445. 

61. Hanna F, Pettit R, Ammari F, et al. Effect of replacement doses of thyroxine on bone 

mineral density. Clin Endocrinol (Oxf) 1998;48:229 

62. Harvey CB, O’Shea PJ, Scott AJ et al. Molecular mechanisms of thyroid hormone effects 

on bone growth and function. Mol Genet Metab 2002; 75: 17-30 

63. Hegedüs Laszo. Treatment of Graves’ hyperthyroidism: Evidence-based and emerging 

modalities. Endocrinol Metab Clin N Am 38(2009) 355-371 

64. Helfand M; U.S Preventive Services Task Force. Screening for subclinical thyroid 

dysfunction in nonpregnant adults: a summary of the evidence for the U.S Preventive 

Services Task Force. Ann Intern Med 2004; 140:128-141 

65. Hollowell J.C, Staehling N.W, Flanders W.D. et al. Serum TSH, T4 and thyroid 

antibodies in the United States population (1988 to 1994). National Health and Nutrition 

Examination Survey (NHANES). J Clin Endoc Metab 2002; 87:489-499 

66. Ishikawa Y, Genge BR, Wuthier RE, et al. Thyroid hormone inhibits growth and 

stimulates terminal differentiation of epiphyseal growth plate chondrocytes. J Bone 

Miner Res 1998; 13: 1398-141 

67. Jamal SA, Leiter RA, Bayoumi AM et al. Clinical utility of laboratory testing in women 

with osteoporosis. Osteopor Inter 2005;16:534-40. 

68. Jódar E, Muñoz-Torres M, Escobar-Jiménez F, Quesada-Charneco M, Lund del Castillo 

JD. Bone loss in hyperthyroid patients and in former hyperthyroid patients controlled on 

medical therapy: influence of aetiology and menopause. Clin Endocrinol (Oxf). 1997 

Sep;47(3):279-85.  

69. Jodar E, Martinez-Diaz-Guerra G, Hawkins AF. Bone mineral density in male patients 

with L-Thyroxine suppressive therapy and Graves disease. Calcif Tissue Int 2001; 69: 

84-87 

70. Jodar E, Begona Lopez M, Garcia L, et al. Bone changes in pre- and postmenopausal 

women with thyroid cancer on levothyroxine therapy: evolution of axial and appendicular 

bone mass. Osteoporos Int 1998;8:311. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guo%20CY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weetman%20AP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eastell%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9156039
http://www.ncbi.nlm.nih.gov/pubmed?term=%22J%C3%B3dar%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mu%C3%B1oz-Torres%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Escobar-Jim%C3%A9nez%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Quesada-Charneco%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lund%20del%20Castillo%20JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lund%20del%20Castillo%20JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lund%20del%20Castillo%20JD%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Clin%20Endocrinol%20(Oxf).');


 66 

71. Kanatani M, Sugimoto T, Sowa H, et al. Thyroid hormone stimulates osteoclast 

differentiation by a mechanism independent of RANKL-RANK interaction. J Cell 

Physiol 2004;201:17. 

72. Kanis JA, Burlet N, Cooper C et al. European guidance for the diagnosis and 

management of osteoporosis in postmenopausal women. Osteoporosis Int 2008; 19:399-

428  

73. Karga H, Papapetrou P, Korakovoni A, et al. Bone mineral density in hyperthyroidism. 

Clin Endocrinol (Oxf) 2004;61:466. 

74. Karner I, Hrgovic Z, Sijanovic S, et al. Bone mineral density changes and bone turnover 

in thyroid carcinoma patients treated with supraphysiologic doses of thyroxine. Eur J 

Med Res 2005;10:480. 

75. Kim DJ, Khang YH, Koh JM et al. Low normal TSH levels are associated with low bone 

mineral density in healthy postmenopausal women. Clin Endocrinol (Oxf). 2006 

Jan;64(1):86-90 

76. Klee GG, Hay ID. Sensitive thyrotropin assays: analytic and clinical performance 

criteria. J Mayo Clin Proc 1988; 63: 1123-1132  

77. Krolner B, Jorgensen J, Nielsen S. Spinal bone mineral content in myxedema and 

thyrotoxicosis: effects of thyroid hormone(s) and antithyroid treatment. Clin Endocrinol 

(Oxf)1983;18:439. 

78. Kronenberg: Williams Textbook of Endocrinology, 11th Edition, Saunders 2008, An 

Imprint of Elsevier  

79. Kumeda Y, Inaba M, Tahara H, et al. Persistent increase in bone turnover in Graves’ 

patients with sub-clinical hyperthyroidism. J Clin Endocrinol Metab 2000; 85: 4157-4161 

80. Kung A, Yeung S. Prevention of bone loss induced by thyroxine suppressive therapy in 

postmenopausal women: the effect of calcium and calcitonin. J Clin Endocrinol Metab 

1996;81:1232. 

81. Kung AW, Lorentz T, Tam SC. Thyroxine suppressive therapy decreases bone mineral 

density in post-menopausal women. Clin Endocrinol (Oxf) 1993;39:535. 

82. Kung A, Pun K. Bone mineral density in premenopausal women receiving long-term 

physiological doses of levothyroxine. JAMA 1991;265:2688. 

83. Lakatos P, Foldes J, Horvath C, et al. Serum interleukin-6 and bone metabolism in 

patients with thyroid function disorders. J Clin Endocrinol Metab 1997;82:78. 

84. Langdahl BL, Eriksen EF. The influence of thyroid hormones on bone turnover in health 

and osteopetrosis. Eur J Endocrin 1998; 139:10-11 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khang%20YH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Koh%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16402934


 67 

85. Langdahl B, Loft A, Eriksen E, et al. Bone mass, bone turnover, body composition, and 

calcium homeostasis in former hyperthyroid patients treated by combined medical 

therapy. Thyroid 1996;134:702. 

86. Langdahl B, Loft A, Eriksen E, et al. Bone mass, bone turnover, calcium homeostasis, 

and body composition in surgically and radioiodine-treated former hyperthyroid patients. 

Thyroid 1996;6:169. 

87. Laurberg P, Wallin G, et al. TSH-receptor autoimmunity in Graves’ disease after therapy 

with anti-thyroid drugs, surgery, or radioiodine: a 5-year prospective randomized study. 

Eur J Endocrin 2008; 156: 69-75 

88. Lee K et al. Endocrinology: bone adaptation requires estrogen receptor-alpha. Nature 

2003: 424:389 

89. Lee WY, Oh KW, Rhee EJ, et al. Relationship between subclinical thyroid dysfunction 

and femoral neck bone mineral density in women. J Arch Med Res 2006; 37: 511-516. 

90. Leese G, Jung R, Guthrie C, et al. Morbidity in patients on L-thyroxine: a comparison of 

those with a normal TSH to those with a suppressed TSH. Clin Endocrinol (Oxf) 1992; 

37:500. 

91. Lehmke J, Bogner U, Felsenberg D, et al. Determination of bone mineral density by 

quantitative computed tomography and single photon absorptiometry in subclinical 

hyperthyroidism: a risk of early osteopaenia in post-menopausal women. Clin Endocrinol 

(Oxf) 1992;36:511. 

92. Lips P. Vitamin D deficiency and secondary hyperparathyroidism in the elderly: 

consequences for bone loss and fractures and therapeutic implications. Endocr Rev 2001: 

477 -501 

93. Majima T, Komatsu Y, Doi K, Takagi C, Shigemoto M, Fukao A, Morimoto T, Corners 

J, Nakao K. Negative correlation between bone mineral density and TSH receptor 

antibodies in male patients with untreated Graves' disease. Osteoporos Int. 

2006;17(7):1103-10 

94. Mazokopakis EE, Starakis IK, Papadomanolaki MG, et al. Changes of bone mineral 

density in pre-menopausal women with differentiated thyroid cancer receiving L-

thyroxine suppressive therapy. Curr Med Res Opin 2006;22:1369 

95. McDermott MT, Perloff JJ, Kidd GS. A longitudinal assessment of bone loss in women 

with levothyroxine-suppressed benign thyroid disease and thyroid cancer. Calcif Tissue 

Int 1995;56:521. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Majima%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Komatsu%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Doi%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takagi%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shigemoto%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fukao%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Morimoto%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corners%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corners%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corners%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakao%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Osteoporos%20Int.');


 68 

96. Mehls O, Himmele R, Homme M et al. The interaction of glucocorticoids with the 

growth hormone-insulin-like growth factor axis and its effects on growth plate 

chondrocytes and bone cells. J Pediart Endocrinol Metab 2001. 14:1475-1482 

97. Meier C, Beat M, Guglielmetti M, Christ-Crain M, Staub JJ, Kraenzlin M. Restoration of 

euthyroidism accelerates bone turnover in patients with subclinical hypothyroidism: a 

randomized controlled trial. Osteoporos Int. 2004 Mar;15(3):209-16. 

98. Melton LJ 3rd, Ardila E, Crowson CS, et al. Fractures following thyroidectomy in 

women: a population-based cohort study. Bone 2000;27:695. 

99. Melton III LJ, Chrischilles EA, Cooper C, Lane AW, Riggs BL: Perspective: How many 

women have osteoporosis? J Bone Miner Res 1992: 7:1005-1010 

100. Merrill RM, Weed DL, Feuer EJ. The lifetime risk of developing prostate cancer in white 

and black men. Cancer Epidemiol Biomarkers Prev 1997; 6:763-768 

101. Miura M, Tanaka K, Komatsu Y, et al. Thyroid hormones promote chondrocyte 

differentiation in mouse ATDC5 cells and stimulate endochondral ossification in fetal 

mouse tibias through iodothyronine deiodinases in the growth plate. L Bone Miner Res 

2002; 17:443-454 

102. Morimura T, Tsunekawa K, Kasahara T, et al. Expression of type 2 iodothyronine 

deiodinase in human osteoblast is stimulated by thyrotropin. Endocrinology 

2005;146:2077 

103. Mosekilde L, Eriksen E, Charles P. Effects of thyroid hormones on bone and mineral 

metabolism. Endocrinol Metab Clin North Am 1990;19:35. 

104. Muller C, Bayley T, Harrison J, et al. Possible limited bone loss with suppressive 

thyroxine therapy is unlikely to have clinical relevance. Thyroid 1995;5:81. 

105. Mundy G, Shapiro J, Bandelin J, et al. Direct stimulation of bone resorption by thyroid 

hormones. J Clin Invest 1976;58:529 

106. Murphy E, Williams GR. The thyroid and the skeleton. J Clin Endocrinol 2004; 61: 285-

298. 

107. Nevitt MC, Ettinger B, Black DM, Stone K, Jamal SA, Ensrud K, Segal M, Genant HK, 

Cummings SR. The association of radiologically detected vertebral fractures with back 

pain and function: a prospective study. Ann Intern Med 1998; 128:793-800 

108. Ngyen ND, Pongchaiyakul C, Center JR et al. Identification of high-risk individuals for 

hip fracture: a 14-year prospective study. J Bone Miner Res 2005; 20:1921-1928 

109. Nielsen H, Mosekilde L, Charles P. Bone mineral content in hyperthyroid patients after 

combined medical and surgical treatment. Acta Radiol Oncol Radiat Phys Biol 

1979;18:122 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meier%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beat%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guglielmetti%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Christ-Crain%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Staub%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kraenzlin%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/14727010


 69 

110. Norvack DV. TSH the bone suppressing hormone. J Cell 2003; 115: 129-130. 

111. O’Neill TW, Felsenberg D, Varlow J, Cooper C, Kanis JA, Silman AJ. The prevalence of 

vertebral deformity in European men and women: the European vertebral osteoporosis 

study. J Bone Miner Res 1996;11:1010-1018 

112. Papi G, Pearce EN, Braverman LE, Betterle C, Roti E. A clinical and therapeutic 

approach to thyrotoxicosis with thyroid-stimulating hormone suppression only. Am J 

Med 2005; 118: 349-361 

113. Paul T, Kerrigan J, Kelly A, et al. Long-term L-thyroxine therapy is associated with 

decreased hip bone density in premenopausal women. JAMA 1988;259:3137. 

114. Piolo G, Pedrazzoni M, Palummeri E, et al. Longitudinal study of bone loss after 

thyroidectomy and suppressive thyroxine therapy in premenopausal women. Acta 

Endocrinol (Copenh) 1992;126:238. 

115. Prestwood KM et al. The short-term effects of conjugated estrogen on bone turnover in 

older women. J Clin Endocrinol Metab 1994; 79:366-371 

116. Quan ML, Pasieka JL, Rorstad O. Bone mineral density in well-differentiated thyroid 

cancer patients treated with suppressive thyroxine: a systematic overview of the 

literature. J Surg Oncol 2002; 79:62-69 

117. Randell A, Sambrook PN, Nguyen TV, Lapsey H, et al. Direct clinical and welfare costs 

os osteoporotic fractures in elderly men and women. Osteoporosis Int 1995; 5:427-432  

118. Raisz G. Lawrence. Pathogenesis of osteoporosis: concepts, conflicts and prospects. J 

Clin Invest 2005: 115:3318-3325 

119. Raisz L.G. Potential impact of selective cyclooxigenase-2 inhibitors on bone metabolism 

in health and disease. Am J Med 2001; 110:43-45 

120. Reginster JY, Burlet N. Osteoporosis: A still increasing prevalence. Bone 2006: 38:4-9 

121. Ribot C, Tremollieres F, Pouilles J, et al. Bone mineral density and thyroid hormone 

therapy. Clin Endocrinol (Oxf) 1990;33:143 

122. Robson H, Siebler T, Stevens DA, et al. Thyroid Hormone acts directly on growth plate 

chondrocyte to promote hypertrophic differentiation and inhibit clonal expansion and cell 

proliferation. Endocrinology 2000; 141:3887-97 

123. Rosen C, Adler R. Longitudinal changes in lumbar bone density among thyrotoxic 

patients after attainment of euthyroidism. J Clin Endocrinol Metab 1992;75:1531. 

124. Ross D. Bone density is not reduced during the short-term administration of 

levothyroxine to postmenopausal women with subclinical hypothyroidism: a randomized, 

prospective study. Am J Med 1993;95:385. 



 70 

125. Ross D, Neer R, Ridgway E, et al. Subclinical hyperthyroidism and reduced bone density 

as a possible result of prolonged suppression of the pituitary-thyroid axis with L-

thyroxine. Am J Med 1987; 82: 1167-1178 

126. Saag Kenneth G, Geusens Piet. Progress in osteoporosis and fracture prevention: focus 

on postmenopausal women. Arthritis Research and Therapy 2009; 11:251 

127. Sambrook PN et al. Serum parathyroid hormone predicts time to fall independent of 

vitamin D status in frail elderly population. J Clin Endocrinol Metab 2004: 89: 1572-

1576 

128. Schapira D, Schapira C. Osteoporosis: the evolution of a scientific term. Osteoporos Int 

1992; 2:164-167 

129. Schneider R, Reiners C. The effect of levothyroxine therapy on bone mineral density: a 

systematic review of the literature. Exp Clin Endocrinol Diabetes 2003; 111:455-470 

130. Schneider D, Barrett-Connor E, Morton D. Thyroid hormone use and bone mineral 

density in elderly women: effects of estrogen. JAMA 1994;271:1245. 

131. Schousboe JT, Ensrud KE, Nyman JA et al. Potential cost-effective use of spine 

radiographs to detect vertebral deformity and select osteopenic post-menopausal women 

for amino-bisphosphonate therapy.Osteoporos Int 2005; 16:1883-1893 

132. Siddiqi A, Parsons MP, Lewis JL, et al. TR expression and function in human bone 

marrow stromal and osteoblast-like cells. J Clin Endocrinol Metab 2002;87:906. 

133. Siminoski K, Warshawski RS, Jen H et al. The accuracy of historical height loss for the 

detection of vertebral fractures in postmenopausal women. Osteoporos Int 2005; 17:290-

296 

134. Solomon B, Wartofsky L, Burman K. Prevalence of fractures in postmenopausal women 

with thyroid disease. Thyroid 1993;3:17. 

135. Solomon DH, Finkelstein JS, Katz JN et al. Underuse of osteoporosis medications in 

elderly patients with fractures. Am J Med 2003; 115:398-400 

136. Stall G, Harris S, Sokoll L, et al. Accelerated bone loss in hypothyroid patients 

overtreated with L-thyroxine. Ann Intern Med 1990;113:265. 

137. Stepan J, Limanova Z. Biochemical assessment of bone loss in patients on long-term 

thyroid hormone treatment. Bone Miner 1992;17:377. 

138. Stevens DA, Hasserjian Rp, Robson H et al. Thyroid hormones regulate hypertrophic 

chondrocyte differentiation and expression of parathyroid hormone-related peptide and 

its receptor during endochondral bone formation. J Bone Miner Res 2000; 15: 2431-2442 

139. Suda T et al. Modulation of osteoclast differentiation and function by the new members 

of the tumor necrosis factor receptor and ligand families. Endocr Rev 1999; 20:345-357 



 71 

140. Sun L, Davies TF, Blair HC, Abe E, Zaidi M. TSH and bone loss. Ann NY Acad Sci 

2006; 1068: 309-318. 

141. Surks MI, Ortiz E, Daniels GH, et al. Subclinical thyroid disease: scientific review and 

guidelines for diagnosis and management. JAMA 2004; 291: 228-238. 

142. Svare Anders, Nilsen TIL, Bjoro Trine et al. Hyperthyroid levels of TSH correlate with 

low bone mineral density: the HUNT 2 study. European Journal of Endocrinology 2009: 

161:779-786 

143. Tauchmanova L, Nuzzo V, Del Puente, et al. Reduced bone mass detected by bone 

quantitative ultrasonometry and DEXA in pre-and postmenopausal women with 

endogenous subclinical hyperthyroidism, Maturitas 2004; 48: 299-306.  

144. Toh S, Brown P. Bone mineral content in hypothyroid male patients with hormone 

replacement: a 3-year study. J Bone Miner Res 1990;5:463. 

145. Toh S, Claunch B, Brown P. Effect of hyperthyroidism and its treatment on bone mineral 

content. Arch Intern Med 1985;145:883. 

146. Tsai JA, Janson A, Bucht E, et al. Weak evidence of thyrotropin receptors in primary 

cultures of human osteoblast-like cells. J Calcif Tissue Int 2004; 74: 486-491.  

147. Turner MR, Camacho X, Fischer HD, Austin PC et al. Levothyroxine dose and risk of 

fractures in older adults: nested case-control study. BMJ 2011; 342:d2238 

148. Ugur-Altun B, Altun A, Arikan E, Guldiken S, Tugrul A. Relationships existing between 

the serum cyto-kine levels and bone mineral density in women in the premenopausal 

period affected by Graves’ disease with subclinical hyperthyroidism. Endocr Res 2003; 

29: 389-398 

149. Uzzan B, Campos J, Cucherat M, Nony P, Boissel JP. Effects on bone mass of long term 

treatment with thyroid hormones: a meta-analysis. J Clin Endocrinol Metab 1996; 81: 

4278-4289 

150. Van den Bergh Joop P.W, van Geel Tineke A.C.M. et al. Assessment of individual 

fracture risk: FRAX and beyond. Curr Osteoporos Rep 2010; 8(3):131-137 

151. Van Pottelbergh I et al. Perturbed sex steroid status in men with idiopathic osteoporosis 

and their sons. J Clin Endocrinol Metab 2004; 89:4949-4953 

152. Van Wesenbeeck L et al. Six novel missense mutations in the LDL related-protein 5 

(LRP5 ) gene ini different conditions with an increased bone density. Am J Hum Genet 

2003: 72:763-771 

153. Vestergaard P, Mosekilde L. Fractures in patients with hyperthyrodism and 

hypothyroidism: a nationwide follow-up study  in 16,249 patients. Thyroid 2002; 12:411-

419 



 72 

154. Vestergaard P, Mosekilde L. Hyperthyroidism, Bone Mineral, and Fracture Risk – a 

meta-analysis. Thyroid 2003; 13: 585-593.  

155. Vestergaard P, Rejnmark L, Weeke J, et al. Fracture risk in patients treated for 

hyperthyroidism. Thyroid 2000;10:341 

156. Vestergaard P, Rejnmark L, Mosekilde L. Influence of hyper-and hypothyroidism, and 

the effects of treatment with antithyroid drugs and levothyroxine on fracture risk. Calcif 

Tissue Int 2005; 77:139-144 

157. Vestergaard P, Weeke J, Hoeck H, et al. Fractures in patients with primary idiopathic 

hypothyroidism. Thyroid 2000;10:335. 

158. Wakasugi M, Wakao R, Tawata M, Gan N, Koizumi K, Onaya T. Bone mineral density 

in patients with hyperthyroidism measured by dual energy X-ray absorbtiometry. Clin 

Endocrinol (Oxf). 1993 Mar; 38(3):283-6 

159. Wakasugi M, Wakao R, Tawata M, Gan N, Inoue M, Koizumi K, Onaya T.Change in 

bone mineral density in patients with hyperthyroidism after attainment of euthyroidis by 

dual energy X-ray absorbtiometry. Thyroid. 1994 Summer; 4(2):179-82 

160. Wang FS et al. Nitric oxide donor increases osteoprotegerin production and 

osteoclastogenesis inhibitory activity in bone marrow stromal cells from ovarectomized 

rats. Endocrinology 2004; 145:1039-1044 

161. Weiss RE, Refetoff S. Effect of thyroid hormone on growth: lessons from the syndrome 

of resistance to thyroid hormone. Endocrinol Metab Clin North Am 1996;25:719. 

162. Wejda B, Hintze G, Katschinski B, et al. Hip fractures and the thyroid: a case-control 

study. J Intern Med 1995;237:241 

163. Wexler JA, Sharretts J. Thyroid and Bone. Endocrinol Metabol Clin North America 

2007; 36: 3: 673-705. Review Article. 

164. Williams GR. Actions of thyroid hormones in bone. Pol J Endocrinol, 2009; 60:5:380-

388 

165. Williams GR, Bland R, Sheppard MC. Characterization of thyroid hormone (T3) 

receptors in three osteosarcoma cell lines of distinct osteoblast phenotype: interactions 

among T3,vitamin D3, and retinoid signaling. Endocrinology 1994;135:2375. 

166. World Health Organisation. Assessment of fracture risk and its implication to screening 

for postmenopausal osteoporosis: Technical report series 843. Geneva: WHO, 1994 

167. www.iof.bonehealth.org  International Osteoporosis Foundation 

168. www.shef.ac.uk/FRAX. FRAX - WHO Fracture Risk Assessment Tool 

169. www.nof.org/professionals/Clinicians_Guide.html. National Osteoporosis foundation - 

Clinician’s Guide to Prevention and Treatment of Osteoporosis 

http://www.iof.bonehealth.org/
http://www.shef.ac.uk/FRAX

