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Sesavali 

  

   Temis aqtualoba: Tavis tvinis simsivneebis adreuli diagnostika 

Tanamedrove klinikuri medicinis erT-erTi aqtualuri sakiTxia. misi 

aqtualoba ganpirobebulia aRniSnul paTologiaTa sakmaod maRali 

sixSiriT da mravalferovnebiT. amerikis SeerTebul StatebSi cns-is 

pirveladi simsivneebis daaxloebiT 20 000 axali SemTxveva fiqsirdeba 

yovelwliurad (Jose Biller,  practical neurology, 2005). Tavis tvinis pirveladi 

simsivneebi saerTo simsivneebis 10%, meningiomebi ki Tavis tvinis 

pirveladi simsivneebis 15-20%-s Seadgens (J.R. Haaga, Ch.F. Lanzieri, R.C. Gilkeson 

CT and Mr imaging of  the whole body, volume 1, 2002). sixSiris mixedviT, 

meningiomebs uWiravT meore adgili gliomebis Semdeg (Kinjo T., AL–Mefty O., 

Kanaan I., 1993). 

  rigi avtorebis mixedviT, klinikur praqtikaSi supratentoruli 

meningiomebi gvxvdeba gacilebiT ufro xSirad (85 - 87 %), vidre 

subtentoruli (Osenbach R. K., Zeidman S. M., 1999; Zhong M., Zhen W. M., 2001). 

amasTanave sayuradReboa, rom am daavadebis histologiurad avTvisebiani 

tipebi - atipiuri da anaplastiuri formebi - Seadgenen meningiomaTa 

saerTo raodenobis 10 - 15 %-s da gvxvdebian rogorc mozrdilebSi, aseve 

bavSvebSi (Kaplan S. S., Ojemann J.G., Park T. S., 2002; Secerci Z., Gunaydin A., Oral N., 

Gurkanlar D., Sirkeci M., Koybasioglu F., 2001).  

  Tanamedrove neirovizualuri teqnologiebis (mrt., spiraluri kt., 

pet-kt) praqtikaSi danergvam mkveTrad gaaumjobesa Tavis tvinis 

simsivneebis adreuli diagnostika. amasTanave, meningiomebis mkurnalobaSi 

ganviTarda axali, aratradiciuli mimarTuleba – gamaTerapia, romelic 

avsebs qirurgiul Carevas. bolo monacemebiT SeiniSneba meningiomebis 

avTvisebiani histologiuri tipebis zrdis tendencia, gansakuTrebiT 

ufros asakobriv jgufebSi. Sesabamisad meningiomebis adreuli 

diagnostireba, preoperaciul periodSi maTi avTvisebianobis xarisxis 

dadgena da mkurnalobis optimaluri meTodis da taqtikis SerCeva 

moiTxovs simsivnis histostruqturebis da anaplaziis xarisxis 

maqsimalurad diferencirebas. neirovizualuri da morfologiuri 

monacemebis urTierTSejerebis safuZvelze SesaZlebeli xdeba 
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radiologiuri niSnebis anaplaziis xarisxTan korelireba, rac saboloo 

jamSi zrdis mkurnalobis efeqturobas da aumjobesebs daavadebis 

prognozs (S. Atlas-1996).  

   meningiomiT daavadebis sixSire da riski izrdeba asakis matebasTan 

erTad. yvelaze xSirad (58 %) daavadeba gvxvdeba 40-dan 60 wlamde 

asakobriv jgufSi. meningioma, warmoadgens ra sisxlZarRvovani garsis 

simsivnes, garkveuli xarisxiT zemoqmedebs Tavis tvinis sisxlis 

mimoqcevis procesze da iwvevs mis gadanawilebas. Tavis tvinis 

sisxlZarRvebis autoregulaciisa da reaqtiulobis inversia, an 

struqturuli kompensatoruli rezervebis ukmarisoba iwvevs  

intrakranialuri “gaqurdvis” sindromis Camoyalibebas (Baron J.K., Derlon 

J.M., 1998). Tavis tvinis sisxlis mimoqcevisa da Sesabamisad, perfuziis 

daqveiTebis gamo yalibdeba difuzuri an wilobrivi cerebruli hipoqsia. 

normis pirobebSi tvinis hemodinamikur maCveneblebsa da metabolizms 

Soris arsebobs sworxazovani urTierTkavSiri (Lebrun-Grandie, 1983; Baron 

J.K., 1984; Sette, 1989). meningiomiT daavadebul pacientebSi perifokaluri da 

distanturi metaboluri cvlilebebi gamowveulia hipervaskularizebuli 

simsivnis zegavleniT Tavis tvinis sisxlis mimoqcevaze. 

  centraluri nervuli sistemis simsivneebis, kerZod meningiomebis 

biologiuri Taviseburebani metad aqtualurs xdis maT Semdgom 

Seswavlas. simsivnuri keris specifiuroba da sirTule, komponentTa 

struqturis gansazRvra, moculoba, sakontrasto nivTierebis CarTva 

moiTxovs specifiuri kt- da mr-kvlevebis meTodikebis SemuSavebas. bolo 

Taobis kt da mr-aparatura aRWurvilia sxvadasxva damatebiTi 

programebiT, rac warmoadgens perspeqtiul mimarTulebas kvlevis 

saSualebaTa gasafarToeblad (D. Stark, 1992, A. Osborn, 1994). es meTodebi 

gvaZlevs saSualebas miviRoT monacemebi Tavis tvinis struqturuli da 

funqciuri cvlilebebis Sesaxeb. pozitronul-emisiuri tomografia (pet) 

xelmisawvdoms xdis simsivnuri dazianebis kerebSi fiziologiuri da 

metaboluri darRvevebis manifestirebas, riTac avsebs diagnostirebis 

process.  

  aseve mniSvnelovani sakiTxia meningiomebis evoluciisa da 

hemodinamikuri parametrebis Seswavla, rac gansazRvravs simsivnuri 

procesis klinikur-paTogenezur parametrebs, simsivnis malignizaciis 
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xarisxs, procesis dinamikas, qirurgiuli mkurnalobis taqtikis SerCevas 

da garTulebaTa prognozs (H.J. Aronen, 1994, G. Wilms, 1995,  Böck J.C., 1995). am 

TvalsazrisiT kompleqsuri radiologiuri kvleva warmoadgens metad 

informatiul, adeqvatur da obieqtur meTods.  

 

  gamokvlevis mizani: Tavis tvinis sxvadasxva tipis meningiomebis, 

gansakuTrebiT atipiuri da anaplastiuri formebis neirovizualizaciis 

kriteriumebis Seswavla. 

 kompiuteruli tomografiisa da magnitur-rezonansuli tomografiis 

rolis, adgilisa da zRvruli SesaZleblobebis dazusteba kompleqsur 

kvleviT da samkurnalo algoriTmSi; Tavis tvinis meningiomebis adreuli 

diagnostirebis meTodebisa da strategiis gaumjobeseba. 

 

  kvlevis amocanebi: 

1.   Tavis tvinis meningiomebis magnitur-rezonansuli da kompiuterul-

tomografiuli semiotikis Seswavla da maTi SesaZleblobebis gansazRvra 

meningiomebis diagnostikasa da dif. diagnostikaSi.  

2.   magnitur-rezonansuli sxvadasxva impulsuri mimdevrobebis rolis 

Seswavla simsivnis tipis gansazRvraSi.  

3.  hemodinamiuri faqtorebis raodenobrivi gansazRvris mniSvneloba 

meningiomebis avTvisebianobis xarisxis dadgenaSi.  

4. kompiuteruli tomografiis roli sxvadasxva tipis meningiomebis 

Tavis qalas Zvlovan struqturebTan damokidebulebis gansazRvraSi. 

5. neirodiagnostikuri da morfologiuri monacemebis korelaciis 

Seswavla. 

 

  mecnieruli siaxle: pirvelad iqna Seswavlili  cerebruli 

meningiomebis klinikisa da Tavis tvinis metaboluri aqtivobis 

urTierTkavSiri, ganisazRvra kompiuteruli da magnitur-rezonansuli 

tomografiis optimaluri meTodika Tavis tvinis simsivneebis 

diferencialuri diagnostikis dros. 

  Seswavlil iqna Tavis tvinis sxvadasxva lokalizaciis moculobiTi 

warmonaqmnebis  avTvisebianobis xarisxis gansazRvris SesaZleblobebi, 
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rac efuZneba sakontrasto nivTierebis dagrovebisa da eliminaciis 

dinamikas.  

  pirvelad dadginda korelaciuri kavSiri meningiomebis zrda-

ganviTarebis tempebsa da maT struqturul-morfologiur cvlilebebs 

Soris.  

  pirvelad ganisazRvra dinamiuri kontrastuli magnitur-rezonansuli 

tomografiis diagnostikuri kriteriumebi pinealur da qiazma-Turquli 

kexis regionSi ganlagebuli kistozuri komponentis mqone moculobiTi 

warmonaqmnebisTvis. modificirebul iqna mrt-kvlevebis impulsuri 

mimdevrobebi. 

 

  praqtikuli Rirebuleba: SemuSavda Tavis tvinis meningiomebis 

kompleqsuri radiologiuri diagnostikis kriteriumebi da praqtikuli 

rekomendaciebi. 

  miRebuli Sedegebi da monacemebi xels Seuwyoben Tavis tvinis 

meningiomebis diagnostikisa da Sesabamisad, mkurnalobis efeqturobis 

gazrdas. kvlevebis Sedegad gansazRvruli dinamiuri kontrastuli 

magnitur-rezonansuli tomografiis diagnostikuri kriteriumebi 

SeiZleba gamoyenebul iqnas ara marto pinealuri da qiazma-Turquli 

kexis, III parkuWis, zoliani sxeulis moculobiTi warmonaqmnebis, aramed 

Sua lokalizaciis meningiomebis SemTxvevaSic.  

  simsivneebis avTvisebianobis xarisxis adreuli dadgena, rac efuZneba 

sakontrasto nivTierebis dagrovebisa da eliminaciis dinamikas, 

SesaZlebels gaxdis adeqvaturi, drouli mkurnalobis meTodebis arCevas, 

rac mniSvnelovnad gaaumjobesebs daavadebis prognozs. 

  praqtikul saqmianobaSi gasaTvaliswinebelia is faqtic, rom Tavis 

tvinis meningiomebs axasiaTebT daavadebis klinikuri mimdinareobis 

fsevdosisxlZarRvovani varianti. 
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Tavi I 

 

literaturis mimoxilva 

 

   harvei kuSingis mier mowodebuli termini (1922 w.) - meningioma 

ewodeba simsivneTa im jgufs, romlebic warmoiqmnebian tvinis garsebidan 

da ar gvxvdebian organizmis sxva qsovilebSi. isini lokalizdebian 

intrakranialurad, an spinaluri arxis gaswvriv. meningiomebi 

warmoiqmnebian e. w. paqionuri granulaciis ujredebisgan, romlebic 

monawileoben liqvoris rezorbciaSi. am saxis simsivnis ganviTarebis 

albaTobas zrdis rentgenuli da radioaqtiuri gamosxiveba, Tavis 

travmebi da sakvebi nitratebi. 

   tvinis garsebis moculobiTi warmonaqmnebis Sesaxeb cnobilia jer 

kidev XVIII saukunis Sua xanebidan. literaturaSi cnoba meningiomis 

Sesaxeb pirvelad Felix Paster (1614 w.)-Tan gvxvdeba. mogvianebiT am simsivnis 

aRwera gaakeTa  Р. Krellius-ma SromaSi “De tumoro capitis fungoso” (1743 w.). 

daaxloebiT 30 wlis Semdeg A. Louis-ma (1774 w.) aRwera dakvirvebaTa mTeli 

kaskadi, romelic exeboda Tavis tvinis neoplazmebs da uwoda mas tvinis 

magari garsis sokosebri simsivne - “Memoire sur les tumeurs fungueuses de la dure-

mere”. am simsivneebis Semdgomi daxasiaTebebi mocemulia sxvadasxva 

cnobili avtoris SromebSi: “Tumeurs cancereuses de meninges” – L.J. Cruveilhier 

(1835); “endoTelioma” - F. Bouschard (1864); “tvinis magari garsis sarkoma” - 

М. Schmidt (1902); “araqnoiduli fibroblastoma” - F. Mallory (1920); 

“meningioma” - H. Cusching (1922); “meningoblastoma” - С.Н. Oberling (1922). 

naSromebSi warmodgenili simsivneebis didi nawili, maTi aRwerilobidan 

gamomdinare, miekuTvnebian meningiomebs. mocemuli simsivneebis 

histogenezis procesis didi sirTuleebi, aseve histologiuri 

struqturebis mniSvnelovani gansxvaveba meningiomebis sxvadasxva 

variantebSi maTi sxvadasxvagvari dasaxelebebis warmoqmnis mizezia. 

dabrkolebebi Seiqmna imis gamoc, rom simsine, romelic tvinis magari 

garsidan warmoiqmneba, histologiuri struqturiT ar Seesabameba mis 

agebulebas. tvinis magari garsis Sida zedapiri dafarulia 

SemaerTebelqsovilovani ujredebiT da ar aris amofenili 
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endoTeliumiT. XIX saukunis bolos dadginda zogierTi meningiomis 

histologiuri suraTis msgavseba paqionur granulaciebTan, romlebic 

Tavis mxriv, warmoadgenen araqnoiduli garsis warmonaqmnebs. XX saukunis 

dasawyisSi aRmoaCines, rom mocemuli simsivneebi aRmocendebian ara 

sakuTriv magari garsis elementebisgan, aramed masSi Cazrdili (rac 

normaa) araqnoiduli garsis ujredebisagan, romlebsac endoTeliumis 

msgavsi struqtura aqvT (М. Schmidt - 1902, Т. Aoyagi, К. Kyuono - 1912). 1922 

wels harvei kuSingma daadastura, rom yvelaze xSirad meningiomebi 

ganlagebulia im adgilebSi, sadac, normis farglebSi, ganviTarebulia 

paqionuri granulaciebi da araqnoiduli wamwamebi. manve daadgina, rom es 

simsivneebi viTardebian tvinis magar garsSi Cazrdili araqnoiduli 

endoTeliumis ujredebisagan. kuSingma pirvelma aRmoaCina atipiuri da 

anaplastiuri formebis arseboba da manve daamkvidra termini “meningioma” 

(Cooper J. R., Marsham L. A. G., Smith C. M. L., Powell T. - 1997). 

   meningiomebi Tavis tvinis moculobiTi warmonaqmnebis, saSualod, 

22 %-s Seadgenen. weliwadSi yovel 100 000 mosaxleze vlindeba 

cerebruli meningiomis 3 SemTxveva. meningioma sporaduli simsivnea, anu 

ar aris genetikurad determinirebuli, garda neirofibromatozis 

SemTxvevebisa. mamakacebis da qalebis avadobis Tanafardoba meryeobs 1 : 

1,4-dan 1 : 2,8-mde.  

   meningiomebis klasifikaciaSi problemebi Cndeba imitom, rom 

simsivnis ujredebi SeiZleba warmoadgendnen rogorc mezenqimis, aseve 

parenqimis ujredebs. Tanac, simsivneTa zrdas SeiZleba xeli Seuwyos 

sxva mezodermulma struqturebmac (magaliTad, hemangiopericitoma an 

sarkoma). 

   histologiuri suraTis mixedviT arCeven keTilTvisebiani 

meningiomebis 11 saxeobas. cerebruli meningiomebis daaxloebiT 60 % 

meningoTelialuri, 25 % - gardamavali, xolo 12 % - fibrozuli 

Senebisaa. gamoyofen, aseve, fsamomatozur formasac, romelic Seicavs 

didi raodenobiT fsamomur sxeulakebs - sferosebr, fenovan 

mikroskopul warmonaqmnebs. am ukanasknelT lipidur-cilovani, 

kalciumis marilebiT inkrustrirebuli Seneba aqvT. danarCeni 

histologiuri variantebi Zalian iSviaTia. damoukidebel jgufadaa 

gamoyofili papilaruli meningiomebi, romlebic warmoadgenen 
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avTvisebian simsivneebs. es jgufi gvxvdeba ZiriTadad axalgazrda 

asakSi, xasiaTdeba recidivebisa da Tavis tvinSi invaziis maRali 

sixSiriT. 

     meningiomebis klasifikacia lokalizaciis mixedviT aseTia:  

 - konveqsitaluri - 40-50 %. 

 - parasagitaluri (falqsi, zemo sagitaluri sinusis kedlebi)-20-30%. 

 - bazaluri (qalafuZidan momdinare) - 20-30 %. 

       iSviaTi SemTxvevebis dros meningiomebi gvxvdeba parkuWebis RruebSi 

an Zvlis SigniT.  

         sainteresoa, rom zogierT SemTxvevaSi Tavis tvinis keTilTvisebian 

meningiomebsac axasiaTebT ujreduli atipiis calkeuli histologiuri 

niSnebi da avTvisebiani simsivneebis msgavsi zrda (simsivnuri qsovilis 

zrda tvinis sisxlZarRvebis gaswvriv, infiltraciuli zrda magar 

garssa da qalas ZvlebSi). gamomdinare aqedan, msoflio jandacvis 

organizaciam meningiomebis saerTaSoriso klasifikaciaSi Seitana 

mniSvnelovani cvlilebebi, kerZod, tvinis garsebis simsivneebis 

klasifikaciidan amoRebul iqna meningialuri sarkoma (Louis D. N., 

Schtithauer B. W., Budra H, von Deimling A, Kepes J. J. Meningiomas // WHO Classification of 

Tumors, Pathology & Genetics, Tumours of the Nervous System / Eds. P. Kleihues, K. Cavenee,  

Lyon: IARC press, 2000. P. 176–184.).  

      Tanamedrove klasifikaciis Tanaxmad, avTvisebianobis xarisxis 

mixedviT meningiomebi iyofa Semdeg jgufebad: 

1. “tipiuri” anu anaplaziis I xarisxis mqone (aerTianebs 9 histologiur 

variants, yvela saxis meningiomis 85 %) - axasiaTebs eqspansiuri an 

eqspansiur-infiltraciuli zrda. simsivnis recidivis ganviTarebis 

albaToba operaciis Semdeg 10 wlis ganmavlobaSi  Seadgens 15 %-s. 

2. “atipiuri” anu  anaplaziis II xarisxis mqone (dediferencirebuli 

simsivneebi, yvela saxis meningiomis 10 - 15 %) - operaciidan 10 wlis 

ganmavlobaSi meningiomis recidivi viTardeba 30 % SemTxvevaSi. 

3. “anaplastiuri” anu  anaplaziis III xarisxis mqone (1 - 2 %) - operaciidan 

sami wlis ganmavlobaSi recidivi viTardeba SemTxvevaTa 100 %-Si.  

     arsebobs odnav gansxvavebuli klasifikaciac. zogierTi avtori 

Tavis qalas RruSi ganlagebis mixedviT gamoyofs meningiomebis 4 tips: 

1. kranioorbitaluri meningiomebi. 
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2. parasagitaluri meningiomebi. 

3. safeTqlis Zvlis piramidisa da qalas ukana fosos meningiomebi. 

4. konveqsitaluri meningiomebi. 

      meningiomebis 90 % -ze meti keTilTvisebiania (Chang J.H., Chang J.W., 

Choi J.Y., 2003), malignizacias adgili aqvs mxolod SemTxvevaTa 1 - 1,5 %-Si 

(Falavigna A., Nasser dos Santos J.A., Chimelli L., 2001). 

      histologiur klasifikaciasTan erTad arsebobs meningiomebis kidev 

erTi klasifikacia, romlis safuZvels warmoadgens simsivnis matriqsis 

(Tavdapirveli, esencialuri zrdis zona) gansazRvra. qalaSida 

meningiomebis topograful-anatomiuri klasifikaciis Tanaxmad yvela 

warmonaqmni daiyo supratentoruli da subtentoruli lokalizaciis 

simsivneebad (H. Olivecrona, 1935 w.). meningiomebTan mimarTebaSi gansakuTrebiT 

funqciurad datvirTuli aRmoCnda Н. Cusching da L. Eisenhardt -is mier 

mowodebuli klasifikacia (1938 w.), sadac avtorebma gamoyves simsivneebis 

lokalizaciis 14 varianti. swored es Sroma daedo safuZvlad dRemde 

aqtualuri da moqmedi qirurgiuli klasifikaciebis Seqmnas (Cushing H., 

Eisenhardt L. Meningiomas. Their classification, regional behavior, life hisory and surgical 

results.– Springfeld: Charles C. Thomas, 1938.). 

 

     meningiomebis etiologia.  

 arseboben faqtorebi, romlebic gansazRvraven adamianis an adamianTa 

jgufis winanswarganwyobas ama Tu im daavadebis mimarT; esenia: garemo, 

genotipuri da fenotipuri faqtorebi. dReisaTvis arsebobs mTeli rigi 

hipoTezebisa, romlebic cdiloben axsnan meningiomebis gamomwvevi 

mizezebi. gansakuTrebuli gavrceleba moipoves im Teoriebma, romlebSic 

wamyvani adgili uWiravT genetikur faqtorebs, steroidul hormonebs, 

maionizebeli gamosxivebis moqmedebas, qala-tvinis gadatanili travmis 

faqtors. 

 genetikuri faqtorebis roli. rigi avtorebis SromebSi mocemulia 

intrakranialuri meningiomebidan aRebul nimuSebze dnm-s polimorfuli 

lokusebis kvlevis analizi. dadginda, rom 22-e qromosomas gaaCnia 

specifiuri zona, romelic CarTulia meninigiomis genezSi (Rey J. A. 

Chromosomal involvement secondary in 22 in human meningiomas // Cancer Genet. Cytogenet. 

Vol. 33, P. 275; 1988). dnm-is polimorfuli lokusebi warmoadgenen 
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romlebSic dnm-s umniSvnelo mutaciac ki cvlis endonukleazis 

amocnobas. es ukanaskneli xleCs dnm-s specifiuri TanamimdevrobiT. es 

mutaciebi dnm-is TanamimdevrobaSi stabiluri, genetikurad gadacemadi 

Tanamimdevrobebia, romlebic iwveven alelebis sxvadasxva fragmentebis 

producirebas homologiuri qromosomebis STanTqmis gziT. fragmentebis 

sigrZis variantebi ganixileba, rogorc sigrZiT SezRuduli 

polimorfizmi da gamoiyeneba qromosomuli danakargis an mutaciis 

SesazRudavad im pacientebSi, romlebic arian heterozigotulebi dnm-s 

markeris mimarT. 22-e qromosomaze genetikuri informaciis dakargva 

iwvevs monosomiis warmoqmnas da am qromosomis grZeli mxris 

terminalur damoklebas. monosomia-22-is garda gvxvdeba sxva 

qromosomuli darRvevebi, romelTac hipodiploiduroba ewodeba. yvelaze 

xSirad damatebiT hipodiploidurobas adgili aqvs me-8, me-14. me-17 daYY- 

qromosomebze. hipodiploidurobis gaZlierebis tendencia dadebiT 

korelaciaSia meningiomebis biologiuri agresiulobis matebasTan. 

dadgenilia, rom Tavis qalas TaRis meningiomebs aqvT ufro momatebuli 

hipodiploiduroba qalafuZis meningiomebTan SedarebiT. hipoTezurad 

iTvleba, rom 22-e qromosomis grZel mxarSi lokalizdeba geni, romelic 

Trgunavs simsivnis zrdas. Sesabamisad, 22-e qromosomaSi genetikuri 

informaciis dakargva monosomiis saxiT, an am qromosomis grZeli mxris 

terminaluri damokleba iwvevs meningiomebis ganviTarebas (L. L., Schmidek H. 

H. Genetic aspects of meningiomas// Meningiomas and Their Surgical Management / Ed. by H. 

H. Schmidek., Philadelphia., 1991. P. 42–47). 

   steroiduli hormonebis roli. bevri gamokvleva miuTiTebs, rom 

meningiomebis warmoqmnis albaToba garkveulwilad damokidebulia 

sisxlSi sasqeso hormonebis – estrogenisa da progesteronis – 

Semcvelobis doneze. meningiomebi yvelaze xSirad gvxvdeba im 

pacientebSi, romlebic imyofebian hormonalurad aqtiur asakSi (35 – 55 

weli) da gacilebiT iSviaTad bavSvobisa da moxucebulobis asakSi. 

dadgenilia, rom qalebSi intrakranialuri meningiomebis klinikuri 

manifestireba xdeba orsulobis meore naxevarSi, rodesac sisxlSi 

progesteronis done aRwevs maqsimalur maCveneblebs, xolo estrogenis – 

minimalurs. am monacemebis safuZvelze Seiqmna Sexeduleba, rom 

meningiomis zrdas adgili aqvs qaluri sasqeso hormonebis maqsimaluri 
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produqciis periodebSi. estrogenuli receptorebis monoklonuri 

antisxeulebis kvlevisas damtkicda maTi arseboba meningiomebis 

qsovilebSi (Brandis A., Mirzai S., Tatagiba M., Walter G. F., Samii M., Ostertag H. 

Immunohistochemical Detection of Female Sex Hormone Receptors in Meningiomas: 

Correlation with Clinical and Histological Features // Neurosurgery. 1993, Vol 33, P. 212-218.). 

simsivnis qsovilebSi receptorTa zusti adgilmdebareoba ucnobia, 

Tumca arsebobs varaudi, rom isini ujredis birTvSi arian ganlagebuli. 

hormonebis moqmedebis meqanizmi jerjerobiT arasaTanadodaa 

gamokvleuli, magram dRes arsebuli Teoriis mixedviT, isini aRweven 

“samizne” ujredebSi, uerTdebian proteinebs da qmnian receptorul 

kompleqsebs. simsivnis receptorebi, romlebic warmoadgenen 

fosfoproteinebis jgufs, ukavSirdebian mxolod maT Sesabamis 

steroidebs. Semdeg xdeba kompleqsis aqtivacia da misi mtkice 

dakavSireba ujredis birTvTan (dnm-s specifiuri segmentebis meSveobiT), 

rac momavalSi iwvevs gadacemadi rnm-s produqcias. sainteresoa, rom 

keTilTvisebiani meningiomebis histologiur tipebSi aRmoCenilia 

steroiduli hormonebis receptorebis maRali, xolo meningimebis 

atipiur formebSi – dabali koncentracia. avTvisebiani meningiomebis 

qsovilebSi receptorebi saerTod ar aris aRmoCenili (Кваша М.С. 

Исследование гормончувствительности менингиом головного мозга // III съезд 

нейрохирургов России: Мат. съезда(Санкт–Петербург, 4–8 июня 2002 г.): Санкт–

Петербург, 2002 г. — С. 111.). progesteronuli da estrogenuli receptorebis 

garda meningiomebSi androgenuli receptorebicaa aRmoCenili. 

   maionizebeli gamosxivebis roli. bunebaSi ar arsebobs 

maionizebeli gamosxivebis iseTi tipi, romelic saSiSi iqneboda adamianis 

janmrTelobisTvis. adamianis organizmisTvis gansakuTrebiT mZlavr 

mutagenur faqtors warmoadgens teqnogenuri maionizebeli gamosxiveba. 

romelic iwvevs organoebisa da qsovilebis mniSvnelovan cvlilebebs 

prenatalur da adreul asakSi. dadasturebuli monacemebis mixedviT, 

maionizebeli gamosxiveba warmoadgens risk-faqtors, romelic iwvevs 

Tavis tvinis simsivneebis ganviTarebas (Орлов Ю.А. Динамика частоты аномалий 

развития и опухолей головного мозга у детей до и после Чернобыльской катастрофы.,// 

Перший з’їзд съезд нейрохірургів України. ( 24 –26 листопада 1993 р.): Тез. доп. - К., 1993. 

- С. 37–38.). rigi avtorebisa miuTiTebs, rom Tavis tvinis meningiomebi 
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progresireben sxvasxva daavadebebis gamo Tavis kanis dasxivebis Semdeg. 

aRwerilia SemTxvevebi, rodesac meningioma ganviTarda sxivuri Terapiis 

Catarebidan (iseTi daavadebebis dros, rogoricaa glialuri simsivneebi, 

hipofizis adenoma, sisxlZarRvovani malformaciebi, dizontogenetikuri 

simsivneebi - kraniofaringioma) ramdenime wlis Semdeg. 

      qala-tvinis travmis roli. mosazreba, rom qala-tvinis gadatanil 

travmas aqvs pirdapiri kavSiri intrakranialuri meningiomis 

ganviTarebasTan, dRemde rCeba diskusiebis sagnad. am SesaZlo kavSirze 

azri jer kidev XX saukunis dasawyisSi gamoiTqva (Cushing H., Eisenhardt L. 

Meningiomas. Their classification, regional behavior, life hisory and surgical results - 

Springfeld: Charles C. Thomas, 1938.), Tumca avtorTa nawili am Teorias eWvis 

TvaliT uyurebs, magram ar uaryofs (Shiffer J., Avidan D., Rapp A. Posttraumatic 

meningioma // Neurosurgery. 1985; Vol. 17, №1., P. 84–87).  

 

intrakranialuri meningomebis vizualizaciis Tanamedrove meTodebi. 

       Tavis tvinis simsivneebis pirvelad diagnostirebasa da 

monitoringSi neirovizualizaciis meTodebs gadamwyveti roli eniWebaT. 

neiroradiologis winaSe dgeba rigi standartuli SekiTxvebisa, 

romlebic saWiroeben gadawyvetas: 

- nevrologiuri disfunqciis mizezebis dadgena. 

- cvlilebebis lokalizacia. 

- paTologiuri procesis xasiaTi. 

- simsivnis anaplaziis xarisxi da savaraudo histologiuri struqtura. 

- garTulebebi. 

- prognozi. 

- Catarebuli samkurnalo RonisZiebebis efeqturobis dadgena. 

- qirurgiuli Carevis radikalurobis gansazRvra.. 

- kontroli dinamikaSi. 

       neirovizualizaciis Tanamedrove meTodebisa da ofciebis farTo 

arsenalis meSveobiT yvela sakiTxi gadawyvetadia. kerZod, mravalSriani 

kompiuteruli tomografia dRes ukve gulisxmobs ara marto skanirebas 

intravenul kontrastirebamde da mis Semdeg, aramed qsovilebis 

perfuziis Seswavlas, kt-angiografias, mielografias, 

ventrikulografias, cisternografias. 
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       gacilebiT ufro farToa magnitur-rezonansuli tomografiis 

(mrt) SesaZleblobani: natiuri da postkontrastuli gamokvlevebi, mr-

angiografia (2D da 3D TOF, PC da sxva), mr-perfuzia (Т2, T1-bolus, ASL), SWI, 

mr-speqtroskopia (1H, 31P, 13C), difuzia-Sewonili mr-gamokvlevebi, 

traqtografia, mr-speqtroskopia, mr-cisternografia, mr-mielografia, 

funqciuri mr-gamokvlevebi. Tanamedrove neiroqirurgia ver iarsebebs 

traqtografiisa (difuzuri tenzoris programa - DTI) da cns-is 

funqciuri kvlevebis gareSe, radgan mxolod maTi meSveobiTaa 

SesaZlebeli qirurgiuli Carevis virtualuri dagegmareba, pacientisTvis 

operaciuli mkurnalobis maqsimaluri individualizacia. 

       mcire zomis meningiomebis ukontrasto kvleva arainformatiulia, 

radgan meningiomebs axasiaTebs izointensiuri ruxi nivTierebebisadmi 

signalis intensioba T1 _ da T2 – Sewonil skanebze. simsivnis 

lokalizaciisas Zvlovani struqturebis maxloblad perifokaluri 

SeSupeba ar aris damaxasiaTebeli, maSin rodesac konveqsitalurad 

lokalizebul mcire zomis meningiomebs axlavT vrceli SeSupebis zona, 

rac agreTve arTulebs diagnozis dadgenas. kontrastuli nivTierebis 

Seyvanis Semdeg xdeba simsivnuri qsovilis intensiuri homogenuri 

gaZliereba, rac metad informatiulia aratipiuri lokalizaciis da 

gamosaxulebis mqone meningiomebis SemTxvevaSi. didi zomis meningiomebis 

diagnostireba ar warmoadgens sirTules maTi tipiuri gamosaxvis 

(lokalizacia, Suamdebare struqturebis cdoma, SeSupeba da sxv.) gamo, 

Tumca kontrastuli kvleva ufro metad informatiulia (Liebig Т., 

Hoffmann Т., Hosten N., Sander В., van Landeghem F., Stoltenburg-Didinger G., Lanksch W.R. 

Lipomatous secretory meningioma: case report and review of the literature. Neuroradiology. 

1998, 40: 656 - 658). 

       kontrastuli gamokvleva gansakuTrebiT aucilebelia 

meningiomebis parkuWSida lokalizaciisas (Martinez-Luge J.F., Рога М., Alcaraz 

J., Molina E. Giant meningioma of the III ventricle in a child: case report and review of the 

literature. Childs Nerv Syst 1993; 9:306 - 308) da simsivnis eqstranevraluri 

metastazirebisas (Sato M., Matsushima Y., Taguchl J., Kanai N., Ilanada M., Hayakawa 

T. A case of intracranial malignant meningioma with extraneural metastases. No Shinkei Geka 

1995:23:633 - 637.). 
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intrakranialur simsivneebze eWvis dros gamokvlevebis optimaluri 

algoriTmi moicavs intravenur kontrastirebas. es meTodika saSualebas 

iZleva ganisazRvros simsivnis gavrcelebis areali da sazRvrebi 

irgvlivmdebare Tavis tvinis sxva  stuqturebTan mimarTebaSi (parkuWebi, 

arteriebi, venebi da sxv.), dazustdes histologiuri struqtura, 

Seswavlil iqnas kontrastuli nivTierebis SeRwevadoba hematoencefalur 

barierSi, Tavis tvinis hemodinamika; intravenuri kontrastirebis 

meTodiT fasdeba postoperaciuli periodis dinamika da xorcieldeba 

sxivuri Terapiis monitoringi. sainteresoa, rom gacilebiT 

mizanSewonilia kontrastuli nivTierebis ormagi doziT Seyvana da 

pacientis SedarebiT gviani gamokvleva. kontrastuli kvleva saSualebas 

iZleva: a) gamovlindes 5 mm-ze naklebi zomis metastazuri kerebi; b) 

gamovlindes damatebiTi metastazuri kerebi, romlebic ar 

vizualiazirdebian ukontasto tomogramebze; g) ufro zustad Sefasdes 

simsivnuri keris zomebi misi perifoklauri SeSupebis zonisagan 

gamoyofis xarjze; d) Catardes diferencireba neoplastiur da 

keTilTvisebian kistebs Soris (am ukanasknels ar axlavs kedlis 

gaZlierebuli kontastirebis fenomeni).  gamokvlevebma, romelTa mizani 

iyo mrt- da histopaTologiuri monacemebis korelaciis gansazRvra, 

gamoavlines kontrastuli gaZlierebis ZiriTadi mizezebi: 

1. sisxlZarRvebis momatebuli raodenoba simsivnur qsovilSi. 

2. mikro- da makromolekulebis ganvladoba sisxlZarRvis kedelSi. 

3. hematoencefaluri barieris rRveva. 

      Tavis tvinis simsivneebis histologiuri tipis miuxedavad, 

kontastuli nivTierebis Seyvana iwvevs, rogorc wesi, simsivnuri 

qsovilis intensiobis momatebas, romelic SesaZloa iyos zomieri an 

gamoxatuli, Tanabari an araTanabari, ganapira, beWdisebri da sxv. mr-

signalis intesivobis momateba korelirebs anaplazis xarisxTan: 

anaplastiur astrocitomebs da gansakuTrebiT glioblastomebs axlavT 

gamoxatuli da, rogorc wesi, heterogenuli gaZliereba, Tumca rigi 

avtorebi uaryofen aRniSnul faqts (Wilms G., Bosmans H., Marchal G., Demaerel 

P., Goffin J., Plets C., Baert A. L. Magnetic resonance angiography of supratentorial tumors: 

comparison with selective digital subtraction angiography. Neuroradiology 1995; 37: P. 42-47.). 



16 
 

            duraluri “kudis” niSani pirvelad aRweres G. Wilms-ma da 

Tanaavtorebma 1989 wels, rogorc kontrastulad gaZlierebuli magari 

garsis Txeli, zonarisebri rkali, romelic Tan axlavs meningiomas 

dimegluminis gadopentetatiT (Gd-DTPA) gaZlierebul mr-kvlevisas. D. 

Goldsher‐ma da Tanaavtorebma 1990 wels warmoadgines TavianTi gamokvlevis 

Sedegebi, sadac SemTxvevaTa 60%-Si maT gamoavlines duraluri “kudis” 

niSani da gamoTqves azri, rom aRniSnuli niSani sakmaod specifiuria 

iseTi eqstraaqsialuri warmonaqmnebisaTvis, rogoricaa meningioma da 

arasodes erTvis Tan aRniSnuli lokalizaciis sxva simsivneebs, 

rogoricaa nevrinoma, zedapiruli glioma an metastazi. kontrastis 

gamoyenebis 3 kriteriumi duraluri “kudis” niSnis aRweraSi: a) sul 

cota 2 Tanmxlebi, erTi da igive zomis seqciis aRmoCena simsivnis 

mimdebared da maTi gamosaxva erTze met proeqciaSi; b) magari garsis 

gansakuTrebuli gasqeleba simsivnis mimdebared da misi dawvrileba 

moSorebiT; g) ufro mkafio gaZliereba sakuTrad simsivnur qsovilTan 

SedarebiT (Grossman RJ., Yousen D.M. Neuroradiology: the requisites. Mosby, 1994: 67 - 

103,543.). 

       maTgan gansxvavebiT S. Aoki da Tanaavtorebi imave 1990 wels iReben 

ufro damajerebel Sedegebs, Tumca ar gamoricxaven “kudis” niSnis 

arsebibas garsebSi mdebare simsivneebisas (sarkomebi, duraluri 

metastazebian agresiuli gliomebis eqstracerebruli gavrceleba) da 

araneoplastiuri simsivneebis SemTxvevaSi, rodesac xdeba garsebis 

iritacia, magaliTad abscesi. maT mier Catarebul gamokvlevebSi 

duraluri “kudis” niSani gamovlinda SemTxvevaTa 72%-Si, ris 

safuZvelzec am niSnis asaRwerad maT gamoiyenes Semdegi kriteriumebi: a) 

xazovnad gaZlierebuli ubnebi, romlebic ebjinebian simsivnes da 

vrceldebian mis gareT; b) xazovani gaZliereba ufro mkafioa, vidre 

simetriul regionebSi mopirdapire mxares; g) monacemebi miRebulia 2 

gansxvavebul proeqciaSi kvlevisas (Aoki S., Sasaki Y., Machida Т., Tanioka H. 

Contrast-enhanced MR images in patients with meningioma: importance of enhancement of the 

dura adjacent to tumor. AJNR 1990; 11:  935 - 938.). 

     duraluri “kudi” ufro iSviaTadaa aRwerili qloromiT, limfomiT, 

sarkoidoziT (Tien R.D., Yang P.J., Chu P.K. "Dural tail sign": a specific MR sign from 

meningioma? J Comput Assist Tomogr 1991; 15: 64 - 66.), smenis nervis nevrinomiT 
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(Larson J., Tew J., Licol J. Association of meningiomas with dural "tails": surgical significance. 

Acta Neurochir. 1992; 114: 59 - 63.) da metastazuri simsivneebiT (Senegor M. 

Prominent meningeal "tail sign" in a patient with a metastatic tumor. Neurosurgery 1991; 29: 

294 - 296.) daavadebuli pacientebis mr-kvlevisas. 

     Tavdapirvelad “kudis”  arsebobas xsnidnen simsivnis mier magari 

garsis invazaciiT, magram SemdgomSi A.Tokumaro da Tanaavtorebma 1990 

wels gamoaqveynes TavianTi gamokvlevis Sedegebi, sadac uaryves 

zemoxsenebuli mosazreba. maT mier gamokvleuli 4 pacientidan 2 

SemTxvevaSi ar vlindeboda magar garsSi simsivnis invaziis niSnebi, 

xolo sxva 2 SemTxvevaSi Tumca invazia simsivnis da magari garsis 

uSualo Sexebis adgilas vlindeboda, magram maqsimaluri gavrceleba 

simsivnis sazRvridan ar aRemateboda 1 mm-s. histologiurma kvlevam 

gamoavlina iseTi reaqtiuli cvlilebebi, rogoricaa: SemaerTebeli 

qsovilis ganleva, hipervaskularoba da sisxlZarRvebis gaganiereba 

(Tokumaro A., Toshihiro O., Tsuneyoshi E. et al. Prominent meningeal enhancement adjacent 

to meningioma on Gd-DTPA-nehanced MR images: histopathologic correlation. Radiology 

1990; 175: 431 - 433.). 

          E.C.Bourekas da Tanaavtorebma 1995 wels gamoTqves azri, rom 

duraluri “kudis”  gamosaxva SeiZleba iyos gamowveuli rogorc 

simsivnuri invaziiT, ise SemaerTebeli qsovilis da magar garsSi 

ganlagebuli simsivnis mimdebare sisxlZarRvebis reaqtiuli  

cvlilebebiT, Tumca mainc rCeboda kiTxva, Tu ratom ar vlindeboda 

“kudis” niSani magar garsSi ganlagebuli yvela simsivnis SemTxvevaSi 

(Boarekas E.C, Wildenhain P.. Lewin J.S., Tarr R.W., Dastur K.J., Reza Raji M., Lanzleri C.F. 

The dural tail sign revizited. AJNR 1995; 16: 1514 - 1516.). 

    amrigad, yvela saxis simsivnis saerTo elements magar garsTan 

urTierToba warmoadgenda, miuxedavad imisa es simsivne pirveladi iyo, 

Tu meoradad gavrcelebuli magar garsze. simsivneebis rig saxeebs, 

magaliTad limfomebs axasiaTebT tendencia infiltraciisa da mcire 

mimdebare reaqciisa SeSupebisaken, amitom SesaZloa imis warmodgena, rom 

duraluri “kudis” gamosaxva am SemTxvevaSi simsivnis uSualo 

infiltraciis Sedegia. sxva moculobiTi arasimsivnuri warmonaqmnebi, 

magaliTad abscesi (misi kafsula) an cerebruli gumebi warmoadgenen 

anTebiTi granulomatozuri qsovilisagan Semdgar moculobiT 



18 
 

warmonaqmnebs. duraluri “kudi” am SemTxvevaSi warmoadgens mimdebare 

SemaerTebeli qsovilis reaqtiuli cvlilebebis da 

hipervaskularizaciis Sedegs. Zvlovan struqturebTan mimdebare an 

endolimfuri parkidan mzardi simsivneebis SemTxvevaSi duraluri “kudi” 

isaxeba Zvlis rRvevis an simsivnis magari garsis gayolebaze zrdis gamo. 

intrakraniuli metastazirebis gamovlineba sakmaod xSiria, rigi 

avtorebis monaceebiT igi meryeobs 4%-dan 37%-mde. aRniSnuli paTologia 

vlindeba kibos diagnoziT gardacvlili pacientebis 24%-Si (Huk W.J., 

Gademann G., Friedmann G. MRI of central nervous system diseases. Berlin; Heidelberg: 

Springer Verlag, 1990: 307 - 316.). sxva avtorebis monacemebiT intrakraniuli 

metastazebi warmoadgenen yvela qalasSida simsivnis 40%-s (Grossman RJ., 

Yousen D.M. Neuroradiology: the requisites. Mosby, 1994: 67 - 103,543.). yvelaze xSirad 

Tavis tvinSi metastazirebs filtvis karcinoma (50 %). sxva simsivneebi, 

romlebic iZlevian metastazebs Tavis tvinSi aris: kanis melanoma, 

Tirkmelujredovani da farisebri jirkvlis karcioma, kuW-nawlavis 

traqtis neoplazmebi (Sage M. Blood-brain barrier: phenomenon of increasing 

importance to the imaging clinician. AJR 1982; 138: 887 - 898.). 

     xSir SemTxvevaSi metastazis centralurad vlindeba didi zomis 

nekrozuli ubani, rac saWiros xdis mis diferencirebas gliomebisagan 

an anaplastiuri astrocitomebisagan. am SemTxvevaSi kontrastuli 

gaZliereba vlindeba simsivnis periferiaze da misi SigniTa konturi 

ufro swori da mkafioa, vidre gliuri simsivneebis SemTxvevaSi. 

aRniSnuli neirovizualizaciuri niSani samarTliania rogorc kt, ise 

mrt kvlevisaTvis (Davis P.C„ Friedman N.C., Fry S.M., Malko J.A., Hoffman J.C., Braun 

I.F. Leptomeningeal metastasis: MR imaging. Radiology 1987; 163:449 - 454.). 

mrt-kvlevebis dros metastazuri kvanZebis gamovlineba ukeTesia T2-

Sewonili mimdevrobebSi kvlevisas, kontrastuli kvlevisas ki T1-

Sewonili mimdevroba avlens did efeqturobas.  

simsivnis avaskularuli stadiis dros difuzia warmoadgens 

substratis transportis erTaderT meqanizms dazianebis ubanSi da misgan 

gareT. sisxlZarRvovani momaragebis meqanizmebis CarTvamde simsivne 

Zalian nela izrdeba da am dros TiTqmis damyarebulia balansi 

simsivnuri ujredebis warmoqmnasa da maT kvdomas Soris (Russell D.S., 



Rubinstein LJ. Tumours of central neuroepithelial origin Baltimore. Williams & Wilkins, 1989; 

85 - 90, 339 - 345.). 

Tavdapirvelad simsivnur qsovilSi arsebobs mxolod erTeuli, 

wvrili kalibris Znelad diferencirebuli sisxlZarRvebi manam, sanam 

axali sisxlZarRvebis warmoqmna ar stimulirdeba angiogenezuri 

faqtorebis procedurebiT. angiogenezi Tavdapirvelad iwyeba venulebSi, 

sadac warmoiqmneba endoTeluri wanazardebi, romlebic SemdgomSi qmnian 

axal sanaTurs da miemarTebian kapilaruli qselis arteriuli 

totebisken. ukve am stadiaSi SesaZloa rogorc arterio-venuri, ise veno-

venuri Suntebis aRmoCena dabali xarisxis SemaerTebel totebSi (Delorme 

S., Knopp M.V. Non-invasive vascular imaging: assessing tumour vascularity. Eur. Radiol. 

1998; 8: 517 -5 27.). 

     angiogenezuri faqtorebi SesaZloa aqtivirebul iqnas rogorc TviT 

simsivnuri ujredebis, ise eqstraceluluri struqturebis mier. 

angiogenezis mastimulirebel faqtorad cnobilia hipoqsia (makrofagebi) 

an simsivnis supresori  genis defeqti – deterioracia 

(antiangiogenezuri faqtori – Trombospondini-1-s defeqti) (Nozaki M., Tada 

M., Matsumoto R., Sawamura Y., Abe H., Iggo R.D. Rare occurrence of inactivating p53 gene 

mutations in primary non-astrocytic tumors of the central nervous system: reappraisal by yeast 

functional assay. Acta Neuropathologies 1998; 95: 291 - 296). Tavis tvinis simsivneebiT 

daavadebul bavSvTa da prostatis karcinobiT daavadebul mamakacTa 

plazmaSi agreTve nanaxi iqna angiogenezuri faqtoris - ZiriTadi  

fibroblasturi faqtoris zrdis bFGF (basic fibroblast growth factor) 

raodenobis momateba (Nishikawa Cheng S.-Y., Nagashima R., Huang H.-J.S., Cavenee 

W.K., Matsutani M. Expression of vascular endothelial growth factor in human brain tumors. 

Acta Neuropathologica 1998; 96: 453 - 462.). 

    kontrastuli magnitur-rezonansuli angiografiiT (mra) miRebul 

gamosaxulebebze xSir SemTxvevaSi isaxeba kontrastirebuli 

hiperintensiuri ubani, romelsac uwodeben simsivnis „Crdils“. rigi 

avtorebis monacemebiT, misi gamovlineba ufro xSiria venuri sistemis 

programebiT kvlevisas sisxlis SedarebiT neli nakadis arsebobis gamo, 

Tumca misi vizualizacia xerxdeba arteriuli nakadis mr-

mimdevrobebiTac (Wilms G., Bosnians H., Marchal G., Demaerel P., Coffin J., Plets C., 
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Baert A.L. Magnetic resonance angiography of supratentorial tumors: comparison with selective 

digital subtraction angiography. Neuroradiology 1995; 37: 42 - 47.). aRwerilia 

SemTxvevebi, rodesac “Crdili” isaxeboda ukontrasto kvleviTac (Marchal 

G., Bosmans H., van Fraeyerhoven L. et al. Intracranial vascular lesions: optimisation and 

clinical evaluation of three-dimentional time-of-flight MR angiography. Radiology 1990; 175: 

443 - 448.).  

 simsivneebis histostruqturis gansazRvra, kerZod avTvisebianobis 

iseTi kriteriumebis dadgena, rogoricaa birTvebis polimorfizmi an 

mitozebi, xdeba pozitronul-emisiuri tomografiis, mr-speqtroskopiis da 

difuzia-Sewonili gamokvlevebis meSveobiT. sisxlZarRvebis 

endoTeliumis proliferaciis Sesafaseblad gamoiyeneba kt- da mr-

perfuziuli kvlevebi. hipoqsiis xarisxis dasadgenad da nekrozuli 

ubnebis manifestirebisTvis mowodebulia postkontrastuli kt da mrt-, 

perfuziuli da difuzia-Sewonili gamokvlevebi. am ukanasknelis 

gamoyeneba dafuZnebulia sxvadasxva difuzuri Tvisebebis mqone 

qsovilebis vizualizaciis SesaZleblobaze.  

    mrt-s kidev erTi mniSvnelovani amocanaa duraluri sinusebis 

dizainebis diagnostireba, radgan venuri sinusebis xangZlivad mimdinare 

kompresiis pirobebSi yalibdeba kolateraluri venuri qseli, romlis 

dazianeba intraoperaciulad iwvevs mZime da xSirad fatalur 

garTulebebs (f. Todua. n. sainiSvili. d. berulava – Tavis tvinis 

infratentoriuli simsivneebis vaskularizaciis Taviseburebebis 

Seswavla m.r.a. da t.k.d. saSualebiT. „rentgenologiisa da radiologiis 

macne“ - #2(11). Tbilisi - 2002. gv.11). venuri sinusebis, rogorc 

ukontrasto, ise kontrastuli kvleva iZleva maTi invaziis da okluziis 

xarisxis dadgenis saSualebas (f. Todua. m. beraia. i. diasamiZe. m. 

okujava – Tavis tvinis magnitur-rezonansuli tomografia. Tbilisi. 

“mecniereba” - 2001.). mkvebavi da madrenirebeli sisxlZarRvebis 

vizualizacia SesaZloa mxolod kontrastuli kvlevis pirobebSi 

(Grossman RJ., Yousen D.M. Neuroradiology: the requisites. Mosby, 1994: 67 - 103, 543.). 

      inversia – aRdgeniTi impulsuri mimdevroba (FLAIR) warmoadgens  

SedarebiT axal mr-mimdevrobas. sxvadasxva  avtoris mier Seswavlilia 

aRniSnuli mimdevrobis SesaZleblobani Tavis tvinis normaluri 

qsovilis vizualizaciaSi da paTologiebis dros (Kates R., Atkinson D., 
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Brant-Zavadski M. Fluid-attenuated inversion recovery (FLAIR): clinical prospectus of current 

and future applications. Topics in Magnetic Resonance Imaging 1996; 17: 1555 - 1565), 

Tumca gamokvlevebi am meTodis sargeblianobis dasadgenad Tavis tvinis 

subtentoruli simsivneebis dros SedarebiT mcire raodenobiTaa 

Catarebuli. ar aris detalurad Seswavlili agreTve am mimdevrobis 

SesaZleblobani kontrastuli gaZlierebis pirobebSi. 

      FLAIR mimdevrobaSi kvlevisas simsivnis kisturi nawilis 

intensivoba meryeobs liqvorisadmi izointensiuri signalidan mkveTrad 

hiperintensiur signalamde, rac korelirebs kisturi CanarTis SigTavsSi 

cilovani komponentebis raodenobasTan (Hajnal J.V., Bryant D.J., Kasuboski L., et 

al. Use of fluid-attenuated inversion recovery (FLAIR) pulse sequences in MRI of the brain. J 

Comput Assist Tomogr. 1992; 16: 841 - 844.). 

1950 wels E.L.Hahn aRmoaCina difuziis procesis gavlena spin-eqo 

mimdevromis m.r. signalze. difuziuri procesebis Semdgomi kvleva 

gagrZelda magnituri rezonansis saSualebiT wylis molekulaTa 

difuziis koeficientis raodenobrivi Sefasebis mizniT.  

1965 wels R.Edelman da E.Stejskal-ma modificireba gaukeTes spin-eqo 

impulsur mimdevrobas da miiRes difuziuri koeficientis mixedviT 

Sewonili m.r. gamosaxuleba. aqedan iRebs saTaves difuziuri m.r. 

gamosaxulebis kvleva maTi diagnostikuri gamoyenebis mizniT, magram 

mxolod bolo 6 - 7 weliwadia,  rac Tanamedrove m.r. tomografebis 

teqnologiuri srulyofis meSveobiT, SesaZlebeli gaxda m.r. 

tomografiis klinikur praqtikaSi difuziurad Sewonili m.r. 

gamosaxulebebis gamoyeneba (Desprechins В., Stadnik Т., Koerts G., Shalane W., 

Breuchq C., Osteaux M. Use of diffusion-weighted M R. imaging in differential diagnosis 

between intracerebellar necrotic tumors and cerebellar abscesses. AINR. 1999.20(7). 1252 -  57). 

difuzia-Sewonili magnitur-rezonansuli gamokvleva (DWI), romelic 

mgrZnobiarea molekuluri wylis difuziis mimarT, warmoadgens kvlevis 

arainvazur meTods. pirveli aseTi gamokvleva Catarda 1985 wels (Le Bihan 

D. et all., 1985).  

difuzia - ujredSi mimdinare metaboluri procesebis ZiriTadi 

fizikuri procesia. difuziuri moZraoba xdeba siTxis molekulebSi 

arsebuli kinetikuri energiis xarjze, rasac uwesrigo molekulur 

moZraobamde (siTburi moZraoba) mivyavarT.  



fiziologiur sistemebSi mimdinare molekuluri moZraoba iyofa 3 

tipad: 

1) makroskopul sistemebSi zomieri siCqariT moZraoba (siCqare 10-

100mm/wm) 

2) kapilarul qselSi dune difuzia, anu perfuzia (siCqare 

daaxloebiT 0,1-10mm/wm) 

3) molekulaTa difuziuri moZraoba ( /წმ) 

sisxlZarRvebSi ZiriTadi nakadi izomeba moculoba/drois erTeulSi; 

perifoziuli nakadi izomeba sididiT moculoba/qsovilis masis 

erTeuli/drois erTeuli; difuziis koeficienti udris molekulebis 

mier drois erTeulSi gavlili saSualo manZilis kvadrats. 

difuzia-Sewonili m.r.t-s  meTodologia: organizmis qsovilebSi 

wylis molekulaTa normaluri difuziis Sedegad sustdeba signalis 

intensivoba yvela m.r. gamosaxulebebze, Tumca, es efeqti standartul 

spin-eqo (SE) m.r.t-ze minimaluria. d.S. m.r.t-s misaRebad gamoiyeneba 

specialuri impulsuri mimdevroba, romelSic ori damatebiTi difuziuri 

gradientis impulsia (d.g.). aseTi impulsuri mimdevrobis meSveobiT 

miiReba gamosaxuleba, romelic araa damokidebuli spinebis 

simWidroveze, samagierod, damokidebulia gamosakvlevi Wrilis 

qsovilebSi wylis molekulebis difuziaze. aRniSnuli mimdevroba 

asaxavs gamosakvlev WrilSi protonebis metabolur  procesebTan 

dakavSirebul wrfiv moZraobas. 

spin-eqo mimdevrobisagan gansxvavebiT, difuzia-Sewonil 

mimdevrobaSi monawileobs ori difuziuri gradienti, erTnairi G 

amplitudiTa da d xangZlivobiT. d.g. SeiZleba mieces koordinatTa 

nebismieri (x,y,z) mimarTulebiT. pirveli difuzuri gradienti irTveba 

180 -iani radiosixSiruli impulsis miwodebamde. es gradientuli 

impulsebi damatebiT cvlian gamosakvlevi Wrilis protonebis fazas, 

180 -iani impulsi iwvevs Semagnitebis veqtoris (Mo) fazis invertirebas, 

xolo meore difuziuri gradientuli impulsi (iseTive amplitudisa da 

xangZlivobisa, rogorc pirveli) akompensirebs pirveli impulsiT 

gamowveul fazis cvlilebas. uZrav qsovilebSi xdeba difuziuri 

22 
 



gradientebiT gamowveuli fazuri cvlilebebis sruli kompensacia da 

registrirebuli signali Seesabameba T2 m.r.t-ze eqos mniSvnelobas.  

difuziur moZraobaSi monawile protonebs arakompensirebuli 

fazuri cvlilebebi aqvT, amitom m.r. signali maTgan naklebia vidre 

uZravi qsovilebidan. 

protonebis difuziis gamo signalis Caqroba bloxis gantolebiT 

ganisazRvreba: 

                       S(b) =  exp(-b D)              (1) 

S(b) da   – signalis intensivoba Sesabamisad difuziuri gradientis 

moqmedebisas da mis gareSe, D – difuziis koeficienti, b – difuziis 

faqtori. 

difuziis faqtori b gansazRvravs gamosaxulebis difuziuri 

Sewonilobis xarisxs da gamoiTvleba formuliT: 

              

                   b =      ( - /3)              (2) 

 

sadac  – giromagnituli damokidebulebaa,  – difuziuri gradientis 

amplituda,  – difuziuri gradientis xangZlivoba,  - or difuziur 

gradients Soris intervali.  - drois ganmavlobaSi wylis 

molekulaTa moZraoba iwvevs WrilSi yoveli voqselisagan signalis 

Sesustebas. signalis Caqrobis xarisxis mixedviT d.S. mrt-ze T2 mrt-Tan 

SefardebiT xdeba difuziis koeficientis (D) Sefaseba yoveli 

voqselisaTvis da am monacemebiT dgeba e.w. difuziuri ruka, sadac 

difuziis koeficientis mniSvnelobaTa diapazons Seesabameba ferTa 

Skala. 

realurad biologiur garemoSi protonTa Tavisufal moZraobas 

ewinaaRmdegeba bunebrivi barierebi: ujredovani membranebi, didi zomis 

cilovani molekulebi, romlebsac droTa ganmavlobaSi ejaxebian 

difundirebadi nawilakebi, Sedegad ki viRebT signalis Caqrobas. amitom 

praqtikaSI iTvlian e.w. difuziis fiqsirebad koeficients (ADC=apparent 

diffusion coefficient), romelic ramdenadme naklebia idealur garemoSi 

nivTierebis difuziur koeficientze. 

23 
 



ADC = - /b         (3) 

 

sadac ,  – m.r. signalis intensivobaa difuziuri gradientis 

moqmedebisas da mis gareSe, b – difuziis faqtori. ……  ABC -s sidideze 

moqmedebs qsovilTa moculobiTi struqtura, romelic zogierTi 

mimarTulebiT molekulur struqturas zRudavs. magaliTad tvinis TeTr 

nivTierebaSi wylis molekulebi advilad difundireben nervuli 

boWkoebis gaswvriv, xolo boWkoebis mimarTulebis perpendikularulad 

maTi moZraoba SezRudulia mielinis garsis gamo. mimarTulebaze  ABC –s 

damokidebulebas ewodeba difuziis anizotropia, am dros gazomili 

difuziuri koeficienti tenzoruli sididea. 

difuziuri koeficientis anizotropiis gamosaricxad, qsovilis 

ABC –s raodenobrivi Sefasebis mizniT aseve gamoiyeneba difuziuri 

tenzoris diagonaluri elementebis saSualo mniSvneloba (tenzoris 

kvali): 

 

ADC =1/3( ADC xx + ADCyy + ADCzz)      (4) 

 

 sadac Sesakrebebis mniSvneloba aris Sesabamisad sami 

orTogonaluri (x,y,z) mimarTulebis ADC –s mniSvnelobebi. 

im SemTxvevaSi, rodesac ganixileba difuziis koeficientis 

anizotropia, igi fasdeba Semdegi formuliT: 

 

A = {[ (ADCxx- ADCav)2+(ADCyy-ADCav)2+(ADCzz-ADCav)2] /6}1/2  ADCav  (5) 

 

sadac A aris anizotopiis indeqsi da warmoadgens elifsoidis 

(drois erTeulSi difuziuri moZraobisas molekulebis gavrcelebis are) 

moculobis Sefardebas sferos (yvela mimarTulebiT erTnairi ADC–s 

pirobebSi moZraoba) moculobasTan. anizotopiis indeqsi nulis tolia 

sufTa wyalSi da izrdeba molekuluri moZraobis gansazRvruli 

upiratesi mimarTulebis arsebobisas. misi maqsimaluri mniSvneloba 

miiswrafis 1-saken. 
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difuzia-Sewonili mrt-s gamoyeneba Tavis tvinis simsivneebis 

diagnostikaSi: amJamad d.S. mrt gamosaxulebebi bavSvTa asakSi Tavis 

tvinis simsivneTa kompleqsuri diagnostikis erT-erTi Semadgeneli 

nawilia. ucxouri literaturuli wyaroebis (Пронин И.Н., Корниенко В.Н.. 

Фадеева Л.М., Родионов П.В., Галанов А.В. Диффузионно-взвешенные изображения в 

исследований опухолей головного мозга и перитуморальмого отека. Ж-Вопросы 

нейрохирургии, 2000, 3, 14 - 17.) monacemebiT, gliuri simsivneebis d.S. mrt-s 

gaaCnia garkveuli Taviseburebebi. ase magaliTad, keTilTvisebian 

astrocitomebs d.S. mrt-ze signalis intensivoba normaluri TeTri 

nivTierebis toli an mniSvnelovnad naklebi aqvT. difuziur ruqaze 

aseTi simsivneebi ufro xSirad vlindebian homogenurad hiperintensiuri 

warmonaqmnis saxiT, SedarebiT mkafio sazRvrebiT. simsivnis periferiul 

nawilze m.r. signalisa da ADC–s mniSvnelobebi gardamavalia. ADC–s 

saSualo mniSvneloba keTilTvisebiani astrocitomebisTvis Seadgens 

1,53 0,34  /wm, roca kontralatelarul mxares TeTri nivTierebis 

ADC saSualod udris 0,78 0,02  /wm (P 0,002). makroskopulad low 

grade astrocitomebi Sedgebian momwifebuli simsivnuri 

astrocitomebisagan, ujredebis iSviaTi ganlagebiT da SedarebiT 

monoqromuli birTvebiT. aseT pirobebSi siTxe advilad difundirebs, 

rac ganapirobebs keTilTvisebiani astrocitomebis stromaSi difuziis 

koeficientis SedarebiT maRal mniSvnelobas. anaplastiuri 

astrocitomebis SemTxvevaSi d.S. mrt-ze keTilTvisebianTan SedarebiT 

imatebs m.r.-signalis heterogenuroba. simsivnis komponents, romelic 

irTavs paramagnitur sakontrasto nivTierebas, d.S. mrt-ze ufro maRali 

intensivobis signali, Sesabamisad ufro dabali difuziis koeficienti 

aqvs. savaraudod, es dakavSirebulia simsivnis am nawilSi ujredebis 

ufro mWidro ganlagebiT. ADC–s maCvenebeli TandaTan matulobs 

simsivnis arakontrastirebadi nawilis mimarTulebiT. simsivnuri kistebi 

isaxeba maqsimaluri difuziis zonebis saxiT, romlebic signalis 

intensivobiT axlosaa liqvorul sivrceebTan. simsivnuri infiltraciis 

zona d.S. mrt-ze xasiaTdeba ZiriTadad neoplazmur masasTan SedarebiT 

momatebuli m.r.-signaliT. difuziur ruqebze anaplastiuri astrocitoma 

vizualizdeba heterogenuri intensivobis axalwarmonaqmnis saxiT. 

25 
 



glioblastomebis m.r.t  niSnebi ZiriTadad asaxaven paTologanatomiur 

cvlilebebs, avlenen ra mniSvnelovan simsivnur heterogenurobas. d.S. 

mrt-ze glioblastomas aqvs heterogenuri signali: momatebuli simsivnis 

solidur nawilSi da Semcirebuli nekrozis zonaSi. ADC–ruqaze 

glioblastoma aseve heterogenurad isaxeba. cnobilia, rom gliuri 

simsivneebis avTvisebiani formebis zrdisas yalibdeba peritumoruli 

SeSupeba. amasTan, gliomas axasiaTebs zrdis infiltraciuli xasiaTi. T2-

mrt-ze orive paTologiuri procesi (infiltracia da SeSupeba) isaxeba 

erTnairad, m.r.-signalis momatebuli intensivobis zonebis saxiT. 

savaraudod, vazogenuri SeSupeba, romelic iwvevs ujredSorisi 

sivrceebis gafarTovebas, wylis molekulebis ufro aqtiuri da 

Tavisufali moZraobis gamo d.S. mrt-ze unda iZleodes signalis ufro 

intensiur Caqrobas simsivnur infiltraciasTan SedarebiT. amasTan 

dakavSirebiT, simsivnis garSemo d.S. mrt-ze momatebuli signalis zona 

ADC–s anizotropiis maRali mniSvnelobebiT (T1se+CME-ze 

kontrastirebadi nawili) SeiZleba ganvixiloT, rogorc gliomis 

infiltraciuli nawili. peritumoruli SeSupeba tvinis parenqimis izo- 

da hipointensiuri signaliT isaxeba da Sesabamisad,  ADC–s 

anizotropiis  dabali xarisxi aqvs. difuziur ruqebze vazogenuri 

SeSupebis ADC mniSvnelovnad (P 0,005) metia simsivnuri ujredebiT 

tvinis nivTierebis infiltraciis areSi, rac savaraudod dakavSirebulia 

simsivnis infiltraciisas ujredebis raodenobis zrdasa da 

ujredSorisi sivrcis SemcirebasTan. infiltraciis zonaSi anizotropia 

metia, vidre peritumoruli SeSupebis zonaSi, rac ganpirobebulia 

ujredSorisi sivrcis momatebiT. vazogenuri SeSupebis zonaSi wylis 

molekulebis moZraoba yvela mimarTulbiT gaadvilebulia, maSin roca 

tvinis TeTri nivTierebis simsivnuri ujredebiT infiltraciisas 

difuzia SedarebiT SezRudulia. meningiomebi ADC ruqebze praqtikulad 

ar gansxvavdebian tvinis parenqimisagan. simsivnis SigniT ADC udris 

0,97 0,17  /wm. mis perimetrze isaxeba mxolod peritumoruli 

vazogenuri SeSupeba, romelsac ADC –s SedarebiT maRali mniSvneloba 

gaaCnia (1,47 0,23  /wm). meningiomebis konsistenciis prognozirebas 

Zalze didi mniSvneloba aqvs qirurgiuli taqtikisaTvis. rutinuli T1 da 
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T2 gamosaxulebebi ar iZleva simsivnis konsistenciasTan dakavSirebiT 

kategoriuli daskvnebis gakeTebis saSualebas. am mxriv difuziurad 

Sewonili m.r.t. gamosaxulebebi aSkarad ufro perspeqtiuli 

mimarTulebaa.  

 amrigad,  samedicino praqtikaSi  difuzia-Sewonili magnitur-

rezonansuli gamokvlevis meTodi gaCnda mxolod III Taobis magnitur-

rezonansul skanerebTan erTad. difuzur-Sewonili tomogramebis 

misaRebad iyeneben  EPI “spin eqos” eqoplanarul impulsur 

Tanmimdevrobebs erTnairi amplitudisa da sigrZis ori difuzuri 

gradientiT. qsovilSi wylis difuzuri Tvisebebis raodenobrivi 

Sefasebis mizniT xdeba parametruli difuzuri ruqebis ageba, romlebzec 

TiToeuli piqselis feri Seesabameba gazomil difuziis koeficients. 

wylis difuziis maRali siswrafis mqone qsovilebi ruqaze mowiTalo-

moTeTro ferisaa, xolo dabali difuziis mqone qsovilebi - mocisfro-

moSavo feris. difuziis anizotropia ewodeba molekulebis difuziis 

unaris difuziis mimarTulebaze damokidebulebas. tvinis TeTr 

nivTierebaSi wylis molekulebi advilad difundireben nervuli 

boWkoebis gaswvriv, xolo ganivad maTi moZraoba SezRudulia gaumtari 

mielinuri garsiT. anizotropuli DWI kvleva, romelic dafuZnebulia 

cocxal qsovilSi molekulebis qaosuri moZraobis principze, farTod 

gamoiyeneba Tavis tvinis simsivneebis kompleqsur diagnostikaSi, kerZod 

simsivneebis avTvisebianobis xarisxis gansaRvris da vazogenuri 

SeSupebis ukeT SefasebisaTvis. swored amitomaa SesaZlebeli simsivnis 

soliduri komponentis, simsivnis infiltraciis zonis, peritumoruli 

SeSupebis, simsivnisSida nekrozis ubnebis da kistebis erTmaneTisagan 

diferencireba. am SemTxvevaSi gansakuTrebul mniSvnelobas iZens ara 

marto sxvadasxva tipis simsivneebis diferencirebis SesaZlebloba, 

aramed anizotropiis Seswavla da traqtografiis Catarebis 

SesaZlebloba. difuzia-Sewonil gamokvlevebs didi mniSvneloba aqvT 

meningiomebis anaplaziis gansasazRvrad. kerZod, simsivnis ujredebis 

simkvrivis zrda, rac Tan axlavs anaplaziis procesis progresirebas, 

iwvevs ujredSorisi sivrceebis Semcirebas da Sesabamisad, difuziis 

koeficientis (ADC) daqveiTebas. am ukanasknelis raodenobrivi 

gansxvavebebi simsivnis solidur nawilSi, perifokaluri SeSupebis 
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midamoSi da kontralateralur TeTr nivTierebaSi gamowveulia erTis 

mxriv wylis protonebis Semadgenlobis variabelobiTa da difuziurobiT 

sxvadasxva qsovilSi, meores mxriv - intraceluluri da 

eqstraceluluri siTxeebis moculobebs Soris wonasworobis darRveviT. 

aseve, struqturuli saxesxvaobiT or morfologiurad ganxvavebul ubans 

Soris.   

    difuziur-tenzorul magnitur-rezonansul tomografias, igive 

traqtografias iyeneben qsovilebSi wylis difuziis anizotropulobis 

vizualizaciis mizniT. gamosaxulebis moculobiT elementebSi 

(voqselebSi) wylis difuziis gazomvisa da elifsoidebis orientaciis 

mixedviT isazRvreba nervuli boWkoebis mimarTuleba, romlebic qmnian 

nervul traqtebs. yalibdeba difuziuri matrica, romlisganac 

vRebulobT 3 ricxvobriv sidides da 3 veqtors, romlebic asaxaven wylis 

difuziis Zalasa da mimarTulebas mocemul wertilSi. analizuri 

procesis safuZvelia difuzuri tenzorebis veqtorTa erTmaneTTan 

SeerTeba. SeerTebis algoriTmebi sakmaod rTulia, amitom iyeneben 

gamoTvlis sxvadasxva meTods, romlebic saSualebas iZleva “daixatos” 

nervuli boWkoebis traqtebis mimarTulebebi. amis gamo tenzorul mrt-s 

xSirad uwodeben traqtografias - nervuli traqtebis vizualizaciis 

meTods. Tavis tvinSi paTologiuri procesebis mimdinareobisas, kerZod 

moculobiTi procesebis dros xdeba gamtari gzebis sworxazovani 

struqturis rRveva, Sesabamisad, icvleba wylis difuziis mimarTuleba, 

icvleba gamtari gzebis mikrostruqtura, rac asaxvas hpovebs 

traqtografiis Sedegad miRebul gamosaxulebebSi (J.H. Gillard, A. D. 

Waldman, P.B. Barker., 2004). kerZod, difuziis nawilobrivi anizotropia 

kodirdeba feriT, xolo qsovilebSi molekulebis difuziuri moZraobis  

mimarTulebis vizualizacia xorcieldeba veqtorebis mixedviT, 

piqselebis sxvadasxva ferad SeRebvis gziT. wiTeli feriT aRiniSneba X 

RerZis, mwvaned - Y RerZis, xolo cisfrad - Z RerZis gaswvrivi 

mimarTuleba. 

   difuzia-Sewonili gamosaxulebebi da difuziuri ruqebi gvaZleven 

Zalze mniSvnelovan informacias, rac aucilebelia Tavis tvinis 

simsivneebis diferencialuri diagnostikisTvis. kerZod, es exeba 
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sxvadasxva paTologiebis erTmaneTis msgavs gamovlinebebs mrt T1-  da T2 

reJimebSi  (Mulkern R., 1999). Tavis tvinis meningiomebisa da nevrinomebis 

SemTxvevaSi difuzia-Sewonili mr kvlevebi didi sizustiT axdenen 

operaciamde simsivnis histologiuri tipis gansazRvras. am meTodis 

monacemTa safuZvelze aseve didi sizustiT xdeba epidermuli da 

araqnoiduli kistebis diferenciacia. amrigad, traqtografia - es aris 

axali meTodika, romlis meSveobiT SesaZlebelia qirurgiuli midgomisa 

da operaciuli Carevis moculobis ufro zusti dagegmareba. es 

ukanaskneli, Tavis mxriv, saSualebas mogvcems, rom maqsimalurad 

amoikveTos simsivne da postoperaciul periodSi Camoyalibdes 

minimaluri nevrologiuri deficiti. 

   perfuzia-Sewonili magnitur-rezonansuli kvleva (PWI) warmoadgens 

perspeqtiul mimarTulebas neiroradiologiuri kvlevis saSualebaTa 

gasafarToeblad. SesaZlebelia rCBV (cerebruli sisxlis moculoba), 

rCBF (cerebruli sisxlis mimoqceva - ml/100g), rCBF (rCBF = rСBV/MTT 

ml/100g/wT), TTP (pikuri dro - wm) da MTT (saSualo gardamavali dro - 

wm) rukebis vizualuri da raodenobrivi Seswavla rogorc simsivnis 

parenqimaSi, aseve peritumoruli SeSupebis areSi. perfuziis 

fundamenturi parametri rCBV - tvinis sisxlis mimoqcevis SedarebiTi 

lokaluri moculoba, romelic SeiZleba CaiTvalos mikrovaskularuli 

sixSiris gazomvis kvleviT analogad. meningiomebis sisxlmomaragebis 

raodenobrivi da xarisxobrivi Sefaseba iZleva saSualebas dadgenil 

iqnas maTi avTvisebianobis xarisxi preoperaciul periodSi (Sorensen G., 

2000). avTvisebianobis Sefasebis diagnostikur kriteriums warmoadgens 

neovaskularizaciis xarisxi anu simsivnur warmonaqmnSi paTologiuri 

kapilaruli sisxlZarRvebis arseboba (M. Arai, K. Kaizaki. Enhancing gliotic cyst 

wall with microvascular proliferation adjacent to a meningioma. J Clin Neurosci 2006; 136). 

normalur TeTr nivTierebasTan SedarebiT malignizebuli meningiomebis 

momatebuli peritumoruli perfuzia gamowveulia am ubnebSi simsivnis 

infiltraciiT. winasaoperacio periodSi am ukanasknelis xarisxis 

gansazRvra metad mniSvnelovania operaciis moculobisa da Semdgomi 

mkurnalobis taqtikis dadgenis mizniT (T. Nakano, K. Asanoa, H. Miura. 

Meningiomas with brain edema: radiological characteristics on MRI. Clin Imaging 2002; 243).  
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kt - perfuziiT SesaZlebelia Tavis tvinis simsivneebis hemodinamikuri 

parametrebis Seswavla. kt - perfuziuli kvleva pirvelad SemoTavazebul 

iqna 1980-ian wlebSi; sawyis etapze mas SedarebiT SezRuduli kvlevis 

moculoba hqonda (Wh. Berninger, L. Axel, D. Norman. Functional imaging of the brain 

using computed tomography. Radiology 1989, 171). mravalSriani spiraluri 

kompiuteruli tomografiis gamoyenebiT SesaZlebeli gaxda swrafi 

skanireba da ionizirebuli radiaciis dozis Semcireba. magnitur-

rezonansul tomorgafiasTan SedarebiT kt-perfuzias aqvs garkveuli 

upiratesobebi, rac aRniSvnis Rirsia. kt-skanerebi ufro iolad 

xelmisawvdomia da masSi ar gvxvdeba magnitur-mgZnobelobiTi 

artefaqtebi, agreTve gulis peismekerian pacientebSi magnitur-

rezonansuli kvleva dauSvebelia. kt-s mTavari upiratesoba mr-

kvlevasTan SedarebiT aris pirdapirproporciuli damokidebuleba 

simkvrivis koeficientsa da kontrastuli nivTierebis koncentracias 

Soris (JD. Eastwood, JM. Provenzale. Cerebral blood flow, blood volume and vascular 

permeability of cerebral neoplasms assessed with dynamic CT perfusion imaging. 

Neuroradiology, 2003).  

   kt-perfuziuli kvlevebis dros tardeba kt-simkvrivis analizi 

Tavis tvinis sisxlZarRvovan qselSi kontrastuli nivTierebis gavlisas. 

rentgenokontrastuli nivTierebis bolusi SehyavT intravenulad (iodis 

preparati 350-370 mg/ml koncentraciiT, Seyvanis siCqare 4 ml/wm). 

skanirebis spiraluri reJimebi iZleva saSualebas miviRoT Wrilebis 

seria 1 wamis intervaliT kontrastis Seyvanidan 60 wamis ganmavlobaSi.  

   mr- da kt-perfuziuli meTodebis upiratesobaa minimaluri invazia, 

qsovilis mikrocirkulaciis Sefasebis maRali mgrZnobeloba, 

standartuli protokolebis farglebSi gamokvlevis mcire dro, realur 

droSi kvlevis Sedegebis rekonstruqcia. qsovilovani hemodinamika 

fasdeba Semdegi ZiriTadi maCveneblebiT: tvinis sisxlis mimoqceva (CBF), 

tvinis sisxlis mimoqcevis moculoba (CBV), sisxlis tranzitis saSualo 

dro (MTT). kvlevis am meTodikis saSualebiT SesaZlebelia Tavis tvinis 

meningiomebis hemodinamikisa da avTvisebianobis xarisxis Sefaseba, aseve, 

simsivnuri procesis monitoringi sxivuri Terapiisa da qimioTerapiis 

Semdeg. 
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    magnitur-rezonansuli speqtroskopiis (MRS) meSveobiT tardeba 

Tavis tvinis metabolizmis gamokvleva. protonuli  lH-mr-speqtroskopiis 

safuZvelia sxvadasxva qimiuri naerTis SemadgenlobaSi Semavali 

protonebis sixSiris rezonansuli cvlilebebi - e. w. “qimiuri cdoma”. 

pirvelad es termini danerga N. Ramsey-m 1951 wels, rom aReniSna 

gansxvavebebi sxvadasxva speqtrul pikTa sixSireebs Soris. “qimiuri 

cdomis” ganzomilebis erTeulia - ppm (erTi memilionedi). protonul mr-

speqtrSi in vivo ganisazRvreba Semdegi metabolitebi, romlebic 

aRniSnulia maTi qimiuri cdomis Sesabamisi parametrebiT: 

 NAA - N-acetilaspartati (2,0 ppm); 

 Cho - qolini (3,2 ppm); 

 Сr - kreatini (3,03 и 3,94 ppm); 

 mI - mioinozitoli (3,56 ppm); 

 Glx - glutamati da glutamini (2,1 -2,5 ppm); 

 Lac - laqtati (1,32 ppm ); 

 Lip - lipiduri kompleqsi (0,8-1,2 ppm).   

      protonul mr-speqtroskopiaSi iyeneben 2 ZiriTad meTods: 

monovoqselur da multivoqselur (Chemical shift imaging) kvlevas. am 

ukanasknelis dros Tavis tvinis ramdenime nawilidan speqtrebi 

erTdroulad isazRvreba. bolo xanebSi praqtikaSi aqtiurad inergeba 

multibirTvuli mr-spetroskopia (H1, P31, C13, Na), romelic efuZneba 

fosforis, naxSirbadisa da sxva naerTebis mr-signals (Pink P., 2003).      

erTvoqseliani 1Н-mr-speqtroskopiis dros analizisTvis irCeven Tavis 

tvinis erT romelime ubans (voqsels). am voqselidan daregistrirebul 

signalSi tardeba sixSireTa Semadgenlobis analizi, ris Sedegadac 

xdeba “qimiuri cdomis” Skalis mixedviT metabolitTa pikebis 

gadanawilebis suraTis miReba (ррm). speqtrSi metabolitTa pikebs Soris 

Tanafardoba, maTi momateba an Semcireba, saSualebas gvaZlevs SevafasoT 

qsovilebSi mimdinare bioqimiuri procesebi.   multivoqseluri mr-

speqtroskopiis dros mr-speqtrebi miiReba erTdroulad ramdenime 

voqselisTvis, rac iZleva maTi urTierTSedarebis saSualebas 

gamokvlevis zonaSi. miRebuli monacemebis damuSavebis Semdeg iqmneba 
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Wrilis parametruli ruka, sadac TiToeuli metabolitis koncentracia 

aRniSnulia feradad da mocemulia metabolitebis gadanawileba WrilSi. 

Tavis tvinis simsivneebis kompleqsuri diagnostikis pirobebSi aRniSnuli 

meTodika erT-erTia, romlis gamoyenebiTac SeiZleba  Catardes 

moculobiTi warmonaqmnebis diferencialuri diagnostika, 

avTvisebianobis xarisxis gansazRvra, stereotaqsuli biofsiis 

dagegmareba, mkurnalobis procesis kontroli dinamikaSi(J.H. Gillard, A. D. 

Waldman, P.B. Barker., 2004).  

     amrigad, kt da mrt gamokvlevebis meTodebi Tavis tvinis 

meningiomebis dros saSualebas gvaZlevs SevafasoT procesis 

gavrcelebis areali da simsivnuri masebis urTierTqmedeba tvinis 

struqturebTan; ganvsazRvroT simsivnis tipi da misi qsovilovani 

maxasiaTeblebi; Catardes amomwuravi diferencialuri diagnostika; 

virtualurad daigegmos qirurgiuli operacia; uzrunvelyofil iyos 

monitoringi postoperaciul periodSi. mrt-kvlevebis meSveobiT ufro 

damajereblad ganisazRvreba qsovilovani perfuzia (anaplaziis xarisxi) 

da metabolizmi (MRS). misi upiratesobis mizezia didi anatomiuri 

arealis mocva, multiparametruli vizualizacia, maionizebeli 

gamosxivebis ararseboba. cns-is moculobiTi procesebis 

diagnostirebisTvis mrt yvelaze mgrZnobiare meTodia. aq cvlilebebi 

manifestirdeba ufro adre da didi moculobiT, vidre kompiuteruli 

tomografiis dros. Tavis mxriv, kt-s upiratesobebi ganpirobebulia 

maRali sixSiruli unariT, raodenobrivi Sefasebis SesaZleblobiT 

absoluturi sidideebis meSveobiT.  

 

Tavis tvinis atipiuri da anaplastiuri meningiomebis qirurgiuli 

mkurnaloba. 

pirvelad Tavis tvinis meningiomis amokveTa ganxorcielda 1768 wels - O. 

Acrel is mier. Tavis tvinis konveqsitaluri zedapirze meningiomis gamo 

pirveli warmatebuli operacia Caatara  Z. Pecehioli-m 1835 wels. 

meningiomebis qirurgiis ganviTarebaSi fundamenturi wvlili Seitana 
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harvei kuSingis Sromebma. Tavis tvinis meningiomebis qirurgiaSi 

warmatebuli Sedegebis misaRwevad aucilebelia qirurgiuli taqtikis 

gansazRvruli principebis mkacrad dacva. am mxriv erTerT mniSvnelovan 

komponents warmoadgens adeqvaturi satrepanacio xvrelis formireba 

simsivnuri warmonaqmnis lokalizaciidan gamomdinare. garda amisa, 

meningiomebze qirurgiuli Carevis dros aucilebelia operaciis am 

etapis swrafad Sesruleba, raTa Tavidan iqnas acilebuli masiuri 

sisxldena. satrepanacio xvrelis lokalizacia da sidide unda 

iZleodes yvela qirurgiuli manipulaciis vizualuri kontrolis qveS 

Catarebis saSualebas, rac gacilebiT damzogveli iqneba Tavis tvinis 

qsovilisTvis. Tu meningioma mdebareobs Tavis tvinis bazalur 

nawilebSi, maSin satrepanacio xvrelis qveda kide maqsimalurad unda 

uaxlovdebodes qalafuZes. meningiomebis qirurgiuli mkurnalobis 

dadebiTi Sedegebi damokidebulia Tavis tvinis adeqvaturi sisxlis 

mimoqcevis SenarCunebaze rogorc operaciis dros, aseve postoperaciul 

periodSi. optimaluri sisxlis mimoqceva SenarCunebuli unda iyos ara 

marto saoperacio zonaSi, aramed mTlianad Tavis tvinSi. erTnairad 

mniSvnelovania rogorc arteriuli, aseve venuri sisxlis mimoqcevis 

adeqvaturi SenarCuneba. swored amitomaa aucilebeli qirurgiuli 

operaciis dagegmvis dros Sesabamisi mrt da kt-kvlevebi, rom zustad 

dadgindes ara marto meningiomebis, aramed arteriuli da venuri 

sisxlZarRvebis anatomiur-topografuli lokalizacia. sainteresoa, rom 

didi zomis da gansakuTrebiT bazalur wilebSi ganlagebuli Tavis 

tvinis meningiomebis erTian blokad amoReba sasurveli ar aris, radgan 

am SemTxvevaSi ganviTardeba rTuli paTofiziologiuri cvlilebebis 

mTeli kompleqsi: Reros mezencefalur-bulbaruli wilebis da 

diencefaluri zonis iritacia, maTSi mikrocirkulaciisa da 

metabolizmis darRveviT. operaciuli Carevis aRniSnul etapze 

aucilebelia simsivnis mocileba ganxorcieldes etapobrivad, misi 

fragmentirebis principis dacviT. rac Seexeba simsivnuri kvanZebis 

amoRebas, misi fragmentireba unda daiwyos matriqsisgan gamocalkavebis 

Semdeg. intrakranialuri meningiomis sruli amoReba damokidebulia 

parenqimis sisqeze da misi kafsulis (iseve rogorc mTlianad simsivnis) 

kavSirze Tavis tvinis funqciurad mniSvnelovan sisxlZarRvebTan, 
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nervebTan da sxva anatomiur struqturebTan. aRsaniSnavia, rom simsivnur 

qsovilSi moxvedrili funqciurad mniSvnelovani sisxlZarRvebi kargaven 

elastiurobas, ris gamoc advilad ziandebian operaciuli travmis dros. 

simsivnuri qsovilidan sisxlZarRvebis gamoyofis etapze didia am 

sisxlZarRvebis dazianebis albaToba, ramac SeiZleba gamoiwvios Tavis 

tvinis hemodinamikis mniSvnelovani darRveva. simsivnuri warmonaqmnebis 

radikaluri amoRebis Semdeg aseve xSiria tvinis magari garsisa da qalas 

Zvlebis defeqtebi, romelTa plastikuri daxurva xorcieldeba auto-, 

homo- da heterotransplantantebis meSveobiT. meningiomebze qirurgiuli 

operaciebis yvela etapi aucileblad unda Catardes Tanamedrove 

saoperacio teqnikis gamoyenebiT, maT Soris mikroqirurgiuli 

instrumentebiT, binokularuli lupiT, saoperacio mikroskopiT (Cvens 

SemTxvevaSi gamoiyeneboda “leika - 2” da “pentero”), mikrobipolaruli 

koagulaciiT, ultrabgeriTi aspiratoriT (Cvens SemTxvevaSi – “CUSA” - 

soringi). literaturis mixedviT, qirurgiuli operaciis radikaluroba, 

miuxedavad simsivnis histologiuri struqturisa, ganisazRvreba 

msoflioSi farTod gavrcelebuli klasifikaciis mixedviT – Simpson 

(Simpson D. The reccurence of intracerebral meningiomas ffter surgical treatment // J. Neurol. 

Neurosurg. Psychiat. - 1957. - Vol. 20. - P. 22 - 39.). 

intrakranialuri meningiomebis recidivebi. literaturuli 

monacemebis mixedviT arsebobs meningiomebis recidivis sakmaod bevri 

SemTxveva. kerZod, simsivnis xelaxali, ganmeorebiTi zrda xSirad 

aRiniSneboda adre radikalurad Catarebuli operaciis zonaSi. atipiuri 

da anaplastiuri intrakranialuri meningiomebis recidivebis albaToba 

postoperaciul periodSi meryeobs sakmaod didia (Al - Mefti O., Torsacal C., 

Pravdencova S., Sanyer J. R., Harrison M. J. Radianion - induced meningiomas: clinical, 

pathological, cytokinenic and cytogenetic characteristic // J. Neurosurgery. - 2004. Vol. 100. - P. 

1002–1014). aseve sxvadasxva mosazreba arsebobs simsivnis recidivebis 

ganviTarebis vadebTan mimarTebaSic. zogierTi avtori Tvlis, rom 

recidivebis ganviTareba xdeba radikaluri operaciis Catarebidan 2 - 10 

wlis ganmavlobaSi, Tumca ar gamoiricxeba ufro gviani postoperaciuli 

periodic (Borovich B., Doron Y., Braun J., Guilburd J. N., Zaaroor M., Goldsher D., 

Lemberger A., Gruszkiewicz J., Feinsod M. Reccurence of intracranial meningiomas: The role 
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played by regional multicentricity. Part 2: Clinical and radiological fspects // J. Neurosurg. - 

1986. - Vol. 65. - P. 168–171). recidivebis sixSire, aseve, damokidebulia 

simsivneebis histologiur struqturaze. avtorTa umravlesoba Tvlis, 

rom Tavis tvinis atipiuri da anaplastiuri meningiomebis dros simsivnis 

recidivi gacilebiT xSiria, vidre keTilTvisebiani formebis SemTxvevaSi 

(Kallio M., Sancila R., Haculinen T., Jaaskeleinen J. Factors affecting operative and excess 

long–term mortaliti in 935 patients with intracranial meningiomas // Neurosurgery. - 1992. - Vol. 

31. - P. 2 - 12.). avTvisebiani meninigiomebis nawilobrivi amokveTis da 

Sesabamisad, araradikaluri qirurgiuli mkurnalobis SemTxvevaSi 

recidivis albaToba aris 100 % (Mathiesen T., Lindguist C., Kihistrom I., Karlsson B. 

Recurrence of cranial base meningiomas // Neurosurgery. - 1996. - Vol. 39. - P. 2 - 7). rac 

Seexeba atipiur da anaplastiur meningiomebs Soris sxvaobas recidivebis 

gamovlenis sixSiris mxriv, aqac ar arsebobs erTgvarovani mosazreba da 

statistika. avtorTa erTi jgufi miiCnevs, rom postoperaciulad 

atipiuri meningiomebis mqone pacientebSi urecidivo periodi gacilebiT 

xangrZlivia, vidre anaplastiuri meningiomebis dros. avtorTa meore 

jgufi aRniSnavs, rom am sakiTxTan mimarTebaSi statistikurad sarwmuno 

monacemebi ar arsebobs (Beks J. W. F., de Windt H. L. The reccurence of supratentorial 

meningiomas after surgery // Acta Neurochir. - 1988. - Vol. 95. - P. 3 - 5). simsivnis 

recidivis ganviTarebis sixSire damokidebulia mis lokalizaciaze. 

magaliTad, recidivebis gansakuTrebiT didi raodenoba aRiniSneba Tavis 

tvinis parasagitaluri atipiuri da anaplastiuri meningiomebis dros 

(Kallio M., Sancila R., Haculinen T., Jaaskeleinen J. Factors affecting operative and excess 

long–term mortaliti in 935 patients with intracranial meningiomas // Neurosurgery. - 1992. - Vol. 

31. - P. 2 - 12;  Mahmood A., Qureshi N. H., Malic G. M. Intracranial meningiomas: analysis of 

reccurence after surgical treatment //Acta Neurochir.. - 1994. - Vol. 126, N 2 - 4. - P. 53 - 58.). 

bazalur wilebSi ganlagebuli simsivneebis recidivis SemTxvevebi 

gacilebiT iSviaTia (Engelhard H. H. Progress in the diagnosis and treatment of patients 

with meningiomas. Part 1: diagnostic imaging, preoperative embolization // Surg. Neurol. - 2001. 

- Vol. 55. - P. 89 - 101.). aqve unda aRiniSnos, rom droTa ganmavlobaSi xdeba 

simsivnis histologiuri struqturis transformacia da Tavis tvinis 

keTilTvisebiani meningiomebi zogierT SemTxvevaSi ganicdian avTvisebian 

gadagvarebas. literaturaSi aRwerilia is niSnebi, romlebic miuTiTeben 

meningiomebis biologiur agresiulobaze. maT ganekuTvneba mitozebis 
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figurebi, birTvebis polimorfizmi, nekrozuli ubnebis, papilaruli 

struqturebisa da limfoiduri infiltraciis gaCena simsivnis stromaSi. 

monacemTa obieqturi SefasebisTvis mowodebulia mitozuri indeqsis 

gamoyeneba (mitozis figurebis raodenoba mxedvelobis 10 standartul 

areSi) imunohistoqimiur gamokvlevebTan kombinaciaSi (Takahashi J. A., Ueba 

T., Hashimoto N., Nakashima Y., Katsuki N. The Combination of Mitotic and KI–67 Indices as 

a useful method for predicting short–term recurrence of meningiomas // J. Surg. Neurol. - 2004. - 

Vol. 61. - P. 149 - 156.). Tanamedrove medicinaSi arsebuli tendenciebis 

mixedviT meningioma gaxda biologiuri gamokvlevebis sagani. isini 

tardeba amokveTili simsivnis masalaze da moicavs imunohistoqimiur, 

citogenetikur da molekulur-bioqimiur analizs. imunohistoqimiuri 

gamokvlevebis dros ganisazRvreba proliferaciisTvis damaxasiaTebeli 

cilebi (КI-67, Р-53), aseve proliferirebadi ujredebis birTvebis antigeni 

(PCNA), romlebic korelaciaSi arian simsivnis qsovilSi mimdinare 

proliferaciis procesis aqtiurobasTan. aseve xdeba sasqeso hormonebis 

receptorebis arsebobis gansazRvra. am receptorebis ararseboba 

miuTiTebs simsivnis recidivis maRal risksa da procesebis 

malignizaciaze (Lanzafame S., Torrsi A., Barbagallo G., Emmanuele C., Alberio N., 

Albanese V. Corellation between histological grade, MIB-1, p 53, and recurrence in 69 

completely resected primary intracranial meningiomas with a 6 year mean follow–up // J. Pathol. 

Res. Pract. - 2000. - Vol. 196. - P. 483 - 488;  Prayson R. A. Malignant meningioma: a 

clinicopathologic study of 23 panients including MIB–1 and p 53 immunohistochemistry // Am. 

J. Clin. Pathol. - 1996. - Vol. 105. - P. 719 - 726.).  

citogenetikuri gamokvlevebi iZleva saSualebas, gamovavlinoT 

qromosomuli aberaciebi da dnm-s maRali Semcveloba morecidive 

simsivneebis ujredebSi (Perry A., Jenkins R. B., Dahl R. J. Cytogenetic analysis of 

agressive meningiomas: possible diagnostic and prognostic implication // Cancer. - 1996. - Vol. 

77. № 12. - P. 2567 - 2573.).  

molekulur-bioqimiuri gamokvlevebis mizania im enzimTa jgufebis 

gamovlena, romlebic ganapirobeben simsivnuri ujredebis rezistentobis 

Camoyalibebas sxvadasxva qimiuri nivTierebebis mimarT. dadasturebulia, 

rom medikamentozuri mkurnalobis mimarT simsivnuri ujredis medegobis 

Camoyalibebis procesSi mniSvnelovan rols TamaSoben: glutaTion-S-

transferaza (GST), glutaTioni, alkiltransferaza, dnm-s reparaciaSi 
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monawile fermentebi. simsivnis mgrZnobeloba medikamentozuri Terapiis 

mimarT ganisazRvreba ujredis rezistentobis sistemebis genetikurad 

determinirebuli aqtivobiT (Konstantinidou A. E., Patsouris E., Korpolopoulo 

Kavantazas N., Mahera H., Davaris P. DNA topoizomerase IIa expression corellates with cell 

proliferanion but not with reccurence in intracranial meningiomas // Histopatology. - 2001. - 

Vol. 39. - P. 402 - 408.).  

aqedan gamomdinare, aqtiurad grZeldeba Tavis tvinis meningiomebis 

mkurnalobis araqirurgiuli meTodebis Zieba. bevri avtori miuTiTebs 

sxivuri Terapiis aucileblobaze postoperaciul periodSi ara marto 

meningiomebis anaplastiuri formebis dros, aramed yvela 

araradikalurad Catarebuli operaciis Semdeg (Ojemann S. G., Sheed P. K., 

Larson D. A., Gutin P. H., Berger M. S., Verhey H., Smith V., Petti P., Wara W., Park E., Mc 

Dermott M. W. Radiosurgery for malignant meningiomas: result in 22 patients // J. Neurosurg. - 

2000. - Vol. 93 ( Suppl. 3). - P. 62 - 67.). gansakuTrebuli yuradReba eqceva gama-

danis gamoyenebas, oRond simsivnis zoma am SemTxvevaSi unda iyos 

Sesabamisi (Dziuk T.W., Woo S., Bulter E.B. Malignant meningioma: an indication for initial 

surgery and adjuvant radiotherapy // J. Neurooncol. - 1998. - Vol.3, №2. - P.177 - 188.). rig 

gamokvlevebSi, romlebic exeba meningiomebis qimioTerapiis problemebs, 

avtorebi miuTiTeben qimiopreparatebis sxvadasxva jgufis kompleqsuri 

gamoyenebis aucileblobaze; maT Sorisaa cisplatini, dakarbazini, 

adriablastini, doqsorubicini, verotoqsini, interferon-alfa, 

hidroqsiSardovana (Nicolato A., Foroni R., Pellegrino M., Ferraresti P. et al. Gamma knife 

radiosurgery in meningiomas of the posterior fossa. Experience with 62 treated lesions // J. 

Minim. Invasive Neurosurg. - 2004. - Vol. 44. - P. 211 - 217.). aqtiurad grZeldeba 

iseTi qimiopreparatebis Zieba, romlebic SeZleben ufro efeqturad 

SeaCeron simsivneebis zrda, Tumca meningiomebis qimioTerapiis 

randomizirebuli gamokvlevebi jer msoflio praqtikaSi ar Catarebula; 

aseve, ar mogvepoveba antiblasturi Terapiis Sefasebis unificirebuli 

kriteriumebi. citostatikuri mkurnalobis efeqti simsivnis qsovilis 

masis ukuproporciulia da amitom gacilebiT ufro racionaluria 

qimiopreparatebis gamoyeneba radikaluri qirurgiuli Carevis Semdeg.  

amrigad, zemoaRniSnuli monacemebidan gamomdinare, Cveni naSromis 

mizania Tavis tvinis meningiomebis, gansakuTrebiT avTvisebiani formebis 

diagnostikis Tanamedrove meTodebis, daavadebis mravalferovani 



38 
 

mimdinareobisa da adeqvaturi qirurgiuli mkurnalobis problemebis 

erTian WrilSi ganxilva, Sesabamisi Sedegebis kompleqsuri analizi. 
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Tavi II 

 

klinikuri masalis zogadi daxasiaTeba da kvlevis 

meTodebi 

 

   mocemuli naSromis safuZvels warmoadgens 2006 - 2014 wlebis 

ganmavlobaSi Tavis tvinis sxvadasxva tipis meningiomiT daavadebuli 215 

pacientis gamokvlevis Sedegebis analizi (Sps “akad. z. cxakaias 

saxelobis dasavleT saqarTvelos intervenciuli medicinis erovnuli 

centri”; Sps “niu-hospitalsi”). aqedan 209 pacienti iyo zrdasruli 

asakis - 19-dan 76 wlamde (saSualo asakma Seadgina 54,1 weli), xolo 6 - 

bavSvi (4 biWi da 2 gogo) asakiT 6-dan 16 wlamde (saSualo asaki - 12 

weli). sqesis mixedviT pacientebi gadanawildnen Semdegnairad: mamakaci 

- 93 (43,3 %), qali - 122 (56,7%). Tavis mxriv, atipiuri da anaplastiuri 

meningiomebiT daavadebulebma Seadgines Sesabamisad, 14,0 % (30 pacienti) 

da 2,0 % (4 pacienti).  

   Tavis tvinis meningiomebiT daavadebul pacientTa sqesis mixedviT 

gadanawileba naCvenebia cxrili 2.1-Si: 

                                                                

                                                              cxrili 2.1. 

Tavis tvinis meningiomebiT daavadebulTa gadanawileba sqesis 

mixedviT 

 

pacientebis sqesi Ppacientebis raodenoba % 

Mmamakaci 93 43,3 

Qqali 122 56,7 

sul 215 100 

 

     topograful-anatomiuri ganlagebis mixedviT naTxemis karavTan 

(tentoriumi) mimarTebaSi pacientebis dajgufebam mogvca Semdegi 

suraTi (ix. cxrili 2.2):  
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                                                                cxrili 2.2. 

Tavis tvinis meningiomebis topografiuli lokalizacia 

 

Lmeningiomebis lokalizacia Ppacientebis raodenoba % 

supratentoruli 197 91,6 

subtentoruli 7 3,3 

sub-, supratentoruli 11 5,1 

sul 215 100 

 

     atipiuri da anaplastiuri meningiomebis umravlesoba ganlagebuli 

iyo supratentorulad. am jgufSi aseve, Cven CavrTeT is simsivneebi, 

romlebic ganlagebulni iyvnen tvinis didi hemisferoebis sxvadasxva 

nawilebSi. gaviTvaliswineT ra meningiomebis am jgufis ganlagebis 

variabeluroba, isini gadavanawileT calke qvejgufebSi (ix. cxrili 2.3): 

 

                                                                cxrili 2.3. 

Tavis tvinis supratentoruli midamos meningiomebis topografiuli 

lokalizacia 

 

Mmeningiomebis lokalizacia Ppacientebis raodenoba % 

parasagitaluri meningiomebi 39 19,8 

namglisebri morCis meningiomebi 43 21,8 

konveqsitaluri meningiomebi  73 37,1 

bazaluri meningiomebi 42 21,3 

sul 197 100 

 

     supratentoruli lokalizaciis simsivneebs Soris parasagitaluri 

lokalizacia dadginda 39 SemTxvevaSi (19,8%), namglisebri morCis 

meningioma aRmoaCnda 43 pacients (21,8 %), konveqsitaluri meningioma - 73-s 

(37,1 %), xolo bazaluri meningiomebi dafiqsirda 42 pacientTan (21,3 %).  

     winasaoperacio periodSi yvela pacients Cautarda kompleqsuri 

klinikur-instrumentaluri gamokvlevebi. am kompleqss ganekuTvneboda 

nevrologiuri, fsiqopaTologiuri, ofTalmologiuri, kardiologiuri 
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otonevrologiuri da zogadi somaturi gamokvlevebi. aseve isazRvreboda 

sisxlis jgufobrivi da rezus-kuTvnileba, standartuli klinikuri da 

bioqimiuri analizebi, citogenetika da imunohistoqimia (aparatura - 

“roSe”, Ggermania; “jonsoni da jonsoni”, aSS); tardeboda gulmkerdis 

mimoxilviTi rentgenografia (cifruli X-Ray aparatebi -“toSiba” da 

“SimaZu”, iaponia). preoperaciul kvlevebSi umTavresi adgili eWira yvela 

pacientis Tavis tvinis gamokvlevebs kompiuteruli da magnitur-

rezonansuli tomografiiT. kerZod - mr- da kt-perfuziul kvlevebs, mr-

difuziasa da speqtroskopias, aseve traqtografias (samedicino Cvenebis 

mixedviT). Cvens mier SerCeuli kvlevis gaidlainebi saSualebas iZleoda 

zedmiwevniT zusti yofiliyo simsivneebis diferenciacia da diagnozis 

gansazRvra, aramed exmareboda neiroqirurgebs operaciuli midgomisa da 

taqtikis dagegmarebaSi. am ukanasknelma momentma mniSvnelovanad Seamcira 

sikvdilianobis maCvenebeli rogorc intraoperaciul, aseve 

postoperaciul periodSi.        

      zemoaRniSnuli gamokvlevebisTvis gamoiyeneboda 64-Sriani 

kompiuteruli tomografi “Somatom Sensation Cardiac-64” (“simensi”, germania), 

1,5 T induqciuri Zalis (16 arxi, magnituri gradienti - 45 militesla) 

magnitur-rezonansuli tomografebi: “Signa-1,5T” (“jeneral eleqtriki”, 

aSS) da “Espree” (“simensi”, germania).  

     Tavis tvinis meningiomebis gamokvlevisas gamoiyeneboda Semdegi 

impulsuri mimdevrobebi: 

1. T2 (tse): TR (gameorebis dro) – 6000 mw, TE (eqos dro) -117 mw, 

Wrilis sisqe – 6 mm, matriqsi – 252x256, FoV – 230 mm, TA (gamokvlevis 

dro) – 7:19 wT. mimdevroba modificirebul iqna ise, rom gamokvlevis 

drom Seadgina 4,37 wT. 

2. T2 (tse): TR - 6000 mw, Wrilis sisqe – 4 mm, matriqsi – 252x256, FoV – 

230 mm, TA – 7:04 wT. mimdevroba modifivirebul iqna ise, rom gamokvlevis 

drom Seadgina 4,37 wT. 

3. T2 (tse) – fast: TR – 7500 mw, TE – 117 mw, Wrilis sisqe – 4 mm, matriqsi 

– 252x256, FoV – 230 mm, TA – 3:57 wT. 



4. FLAIR (modificirebuli inversia – aRdgeniTi mimdevroba): TR – 

6000 mw, TE – 93 mw, TI (inversiis dro) – 1600 mw, Wrilis sisqe – 6 mm, 

matriqsi – 224x256, FoV – 230 mm, TA – 9:43 wT. 

5. FLAIR-FSE (swrafi FLAIR–mimdevroba): TR – 6000 mw, TE – 93 mw, TI – 

1600 mw, Wrilis sisqe – 4 mm, matriqsi – 154x256, FoV – 230 mm, TA – 6:43 wT. 

6. FLAIR-FSE-cor: TR – 6000 mw, TE – 93 mw, TI – 1600 mw, Wrilis sisqe – 

6 mm, matriqsi – 154x256, FoV – 230 mm, TA – 6:43 wT. 

7. T1(f13d) sag: TR – 22 mw, TE – 8 mw, TI – 1600 mw, Wrilis sisqe – 4 mm, 

matriqsi – 169x256, FoV – 240 mm, TA – 4:32 wT. 

8. T1 irm-cor-fat-suppressd-3mm: TR – 4000 mw, TE – 48 mw, TI – 110 mw, 

Wrilis sisqe – 3 mm, matriqsi – 196x256, FoV – 220 mm, TA – 11:21 wT. 

9. T1 irm-cor-fat-suppressd-3mm: TR – 1800 mw, TE – 32 mw, TI – 110 mw, 

Wrilis sisqe – 3 mm, matriqsi – 192x256, FoV – 250 mm, TA – 11:34 wT. 

10. T1 (se) cor -3mm: TR – 340 mw, TE – 26 mw, FA – , Wrilis sisqe – 3 

mm, matriqsi – 192x256, FoV – 200 mm, TA – 8:45 wT. 

11. T2 (tse) cor -3mm: TR – 6000 mw, TE – 117 mw, Wrilis sisqe – 3 mm, 

matriqsi – 192x256, FoV – 200 mm, TA – 11:19 wT. 

12. T1 (f13d) sag: TR – 22 mw, TE – 8 mw, FA – , Wrilis sisqe – 3 mm, 

matriqsi – 169x256, FoV – 240 mm, TA – 5:59 wT. 

13. FLAIR-FSE-cor: TR – 6000 mw, TE – 93 mw, TI – 1600 mw, Wrilis sisqe – 

4 mm, matriqsi – 154x256, FoV – 230 mm, TA – 6:43 wT. 

14. uf-b1000 (difuziurad Sewonili m.r. mimdevroba, difuziis 

koeficienti – 10000): TR – 4,66 mw, TE – 102,0 mw, TD – 3800 mw, Wrilis sisqe 

– 5 mm, matriqsi – 128x128, FoV – 260 mm, TA – 23 wm. 

kontrastuli gaZlierebisaTvis gamoiyeneboda firma “Shering AO”-s 

kontrastuli nivTiereba - Magnevist (digluminis gadopentetati – GD-

DTPA) 0,5 mmol/ml mza xsnari, dozireba – intravenurad 0.1 mmoli/kg 

wonaze (0,1 ml/kg) wonaze (0,1 ml/kg). pre- da postkontrastuli 

kvlevisaTvis gamoiyeneboda T1 mimdevrobebi: 

1. T1 (se): TR – 450 mw, TE – 15 mw, FA – , Wrilis sisqe – 6 mm, 

matriqsi – 256x256, FoV – 230 mm, TA – 7:44 wT. 
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2. T1 (f13d): TR – 22 mw, TE – 8 mw, FA – , Wrilis sisqe – 4 mm, 

matriqsi – 169x256, FoV – 240 mm, TA – 4:32 wT. 

intrakraniuli arteriebis vizualizaciisaTvis gamoiyeneboda 

Semdegi impulsuri mimdevroba: 

tof-fi3d-multiple-tra: TR – 56 mw, TE – 10,4 mw, FA – , matriqsi – 160x256, 

FoV – 220 mm, Wrilis sisqe – 1,5 mm, TA – 8:59 wT. am impulsuri 

mimdevrobisas gamoiyeneboda damatebiTi saturaciuli MT (magnetization) 

impulsi Semagnitebis gadatanis kontrastulobis mosamateblad. 

intrakraniuli venebis kvlevisaTvis gamoiyeneboda Semdegi 

impulsuri mimdevrobebi: 

1. f12d-cor: TR – 51 mw, TE – 14 mw, FA – , matriqsi – 140x256, FoV – 

250 mm, Wrilis sisqe – 3 mm, TA – 10:44 wT. 

2. f12d-oblique-sinus-sag: TR – 51 mw, TE – 14 mw, FA – , matriqsi – 

140x256, FoV – 250 mm, Wrilis sisqe – 3 mm, TA – 14:08 wT. 

orive mimdevroba iqna modificirebuli ise, rom gamokvlevis drom 

(TA) Seadgina Sesabamisad 5:53 wT da 6:33 wT. 

     kompleqsuri winasaoperacio gamokvlevebis Semdeg yvela pacients 

Cautarda neiroqirurgiuli operacia. gautkivareba yvela SemTxvevaSi iyo 

zogadi, traqeis intubaciiTa da filtvebis xelovnuri ventilaciiT. 

qirurgiuli Carevebis moculoba igegmeboda operaciis wina periodSi 

zemoaRniSnuli farTomasStabiani gamokvlevebis Sedegebidan gamomdinare. 

pacientebis umravlesobas CautardaT ara marto simsivnis qirurgiuli 

amoReba, aramed tvinis magari garsis da zogjer qalas Zvlebis nawilis 

rezeqciac (maTSi simsivnis Cazrdis an hiperostozis dros). tvinis magari 

garsisa da qalas Zvlebis defeqtebis plastikis mizniT gamoiyeneboda 

autotransplantantebi (Zvalsazrdelas ubnebi),  homotransplantantebi 

da alotransplantantebi. plastikis Sesrulebisas aseve xSirad xdeboda 

ciankrilatebis safuZvelze damzadebuli sxadasxva saxis samedicino 

webovani saSualebebis gamoyeneba. 

     Sesrulebuli qirurgiuli Carevebis radikalurobis Sefasebis 

mizniT Cven viyenebdiT saerTaSoriso klasifikacias Simрson–is mixedviT. 

pacientTa umravlesobas Cautarda radikaluri operaciuli mkurnaloba. 

kerZod, 208 SemTxvevaSi (96,7 %) Sesrulda operaciebi  Simрson I da Simрson 
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II   mixedviT. am pacientebTan simsivne amoRebul iqna totalurad (ix. 

cxrili 2.4 da cxrili 2.5). nawilobrivi amokveTa (Simрson III) Sesrulda 3 

SemTxvevaSi (1,4 %), xolo operaciuli biofsia (Simрson IV) – 4 SemTxvevaSi 

(1,9 %). 

 

                                                                  cxrili 2.4. 

pacientebis ganawileba qirurgiuli Carevis moculobis xarisxis 

mixedviT 

 

Ooperaciis moculoba Ppacientebis raodenoba % 

totaluri 208 96,7 

nawilobrivi 3 1,4 

operaciuli biofsia 4 1,9 

sul 215 100 

 

 

                                                                  cxrili 2.5. 

pacientebis ganawileba operaciuli Carevis xarisxisa da Tavis tvinis 

meningiomebis lokalizaciis mixedviT 

 

Mmeningiomebis lokalizacia 

bazaluri 
№

  

oper

acia 
parasagit

aluri 

konveq

sital

uri 

falq

sis  
Subl-

bazaluri 

ZiriTadi 

Zvlis 

frTebi 

Sua 

foso 

ukana 

foso 

naTxemis 

karavi 

1 
Simp

son I 
8 35 7 – 5 – 3 – 

2 
Simp

son II 
28 41 36 13 19 2 4 7 

3 

Simp

son 

III 

1 – – – 1 – – 1 

4 

Simp

son 

IV 

1 2 – 1 – – – – 

sul 38 78 43 14 25 2 7 8 
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      Sesrulebuli operaciis Sedegad amoRebuli simsivnis qsovils 

utardeboda histologiuri gamokvlevebi (215 SemTxveva). momzadebuli 

histologiuri masalis SeRebva xdeboda hematoqsilin-eozinis meTodiT, 

xolo gamokvleva sinaTlis optikuri mikroskopiT (x100). sxvadasxva 

histologiuri tipis atipiuri meningioma diagnostirebulia 30 

pacientTan (14,0 %), xolo 4 SemTxvevaSi (2,0 %)  dadginda anaplastiuri 

meningiomis histologiuri diagnozi.  

      eleqtronuli mikroskopis meSveobiT gamokvleul iqna Tavis tvinis 

atipiuri da anaplastiuri meningiomebis bioptatebi. masala fiqsirdeboda 

kakodilatur buferze osmiumis oTxJangis 1%-ian xsnarSi, xolo 

prefiqsacia tardeboda saqarozaze 4 % paraformisa da 2% 

glutaraldehidis xsnarebis narevis meSveobiT. Semdeg obieqtebis 

gauwylovneba xdeboda aRmavali koncentraciis eTanolze; damatebiTi 

kontrastirebis mizniT gamoiyeneboda uranilacetati 70% eTanolze 

(gajerebuli xsnari). saboloo gauwylovneba tardeboda propilenis 

qveJangis meSveobiT. qsovilTa blokebis Cayursva xdeboda eponaralditis 

epoqsidur fisSi. polimerizaciis procesis dasrulebis Semdeg 

ultratomis meSveobiT mzaddeboda ultraTxeli anaTlebi. damatebiT 

SeRebvas vatarebdiT reinoldsis meTodikis mixedviT. eleqtronul-

mikroskopuli gamokvleva xorcieldeboda “filipsis” warmoebis 

eleqtronuli mikroskopiT (EM 400 T; gadideba - x360).  

      molekulur-bioqimiuri gamokvleva Cautarda operirebuli 

supratentoruli lokalizaciis, sxvadasxva histologiuri tipis 

meningiomebis qsovilTa 31 nimuSs. amoRebuli simsivnis qsovili 

amoRebisTanave Tavsdeboda polieTilenis specialur sinjaraSi da 

iyineboda Txevadi azotis Semcvel yuTSi. aseTi saxiT qsovilis Senaxva 

xdeboda gamokvlevis momentamde, xolo masalis kvleva tardeboda 

genotipuri da fenotipuri meTodebiT. genotipireba xorcieldeboda M M 

klasis glutaTion-S-transferazisa (GST M 1) da T klasis glutaTion-S-

transferazis (GST T 1) genebis arsebobis mixedviT; xolo fenotipirebas 

vatarebdiT P klasis  glutaTion-S-transferazis (GST P 1) genebis 

arsebobis mixedviT. GST M 1 da GST T 1 genotipireba  tardeboda 
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polimerizaciis jaWvuri reaqciis meSveobiT. amplifikacia Sesrulebul 

iqna specialuri specifikuri praimerebis saSualebiT. vizualizacia 

xorcieldeboda eleqtroforeziT agaris 2% gelSi. transferazuli 

reaqciis Sedegad SeRebili produqtis warmoqmna registrirdeboda 

speqtrofotometriT (talRis sigrZe 346 nm). fermentis aqtivobis 

gamoTvla xdeboda molaruli eqstinciis koeficientidan gamomdinare. 

kerZod, GST P 1 - is aqtivobis xarisxis Sefaseba da manifestireba 

xorcieldeboda nmol 1–Cl, 2,4–DNB / g qsovili / wT erTeulebiT. 

      Catarebuli qirurgiuli operaciebis Semdeg gardaicvala 8 

pacienti (3,7 %). 7 pacientis sikvdilis mizezi iyo Tavis tvinis sisxlis 

mimoqcevis mwvave moSla adreul postoperaciul periodSi, rasac Tan 

axlda SeSupeba da dislokaciuri movlenebi Tavis tvinSi. 1 SemTxvevaSi 

gardacvalebis mizezi iyo gul-sisxlZarRvTa sistemis mwvave ukmarisoba. 

      katamnezuri gamokvlevebi moicavda anamnezis Sekrebas drois im 

monakveTSi, romelic gavida operaciis, an klinikur-instrumentaluri 

gamokvlevebis Semdeg. katamnezuri monacemebi mopovebulia 103 pacientTan. 

am kontingentSi pirveladi operaciis Semdeg gasuli iyo 3 Tvidan 8 

wlamde. operaciisSemdgom periodSi sxivuri Terapiis sruli kursi 

Caitara anaplastiuri meningiomiT daavadebulma 21 pacientma. 

sakontrolo kvlevebis Sedegad (mrt, kt) meningiomis recidivi aRmoaCnda 

2 pacients (6,7%), ris gamoc maT damatebiT dasWirdaT operaciuli 

mkurnaloba. 

      Cvens mier Catarebul iqna SedarebiTi analizi, romelic exeboda 

Tavis tvinis atipiuri da anaplastiuri meningiomebis gamo 1981 – 1989 

wlebis ganmavlobaSi naoperaciev pacientTa jgufebs (sakontrolo 

jgufi – 81 pacienti), romlebmac qirurgiuli mkurnaloba gaiares 

saqarTvelosa da ukrainis (kievi) neiroqirurgiul centrebSi. am 

SemTxvevaSi kvlevis mizans warmoadgenda ganxorcielebuli qirurgiuli 

Carevebis radikalurobis maCveneblebis Seswavla. fartomasStabianma 

qirurgiulma mkurnalobam Seadgina 80,3 % (Simрson I da Simрson II), simsivnis 

nawilobrivi amokveTa (Simрson III)  moxda SemTxvevaTa 12,3 %-Si, xolo 

operaciuli biofsia (Simрson IV)   Catarda SemTxvevaTa 7,4 %-Si. 

postoperaciuli letalobis maCvenebelma pacientTa am jgufSi Seadgina 

18,5 %.  
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      sainteresoa, rom meningiomebis qirurgiuli mkurnalobis Sedegebis 

Sedarebis dros gamovlinda postoperaciuli letalobis maCveneblebis 

mniSvnelovani Semcireba 18,5 %-dan 3,7 %-mde, maSin rodesac Catarebuli 

operaciuli Carevebis radikaluroba gazrdilia 80,3 %-dan 96,7 %-mde.  

     amrigad, Tavis tvinis meningiomebis dros qirurgiuli operaciebis 

radikalurobis gazrdis fonze postoperaciuli letalobis 

statistikurad mniSvnelovani daqveiTeba ganpirobebulia, pirvel rigSi, 

neirovizualizaciis ultraTanamedrove meTodebis samedicino praqtikaSi 

danergviT, mikroneiroqirurgiuli teqnikis, neiroanesTeziologiisa da 

intensiuri Terapiis ganviTrebiT. 
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Tavi III 

 

miRebuli Sedegebi da maTi gansja   

 

3.1 Tavis tvinis meningiomebis klinikuri simptomokompleqsebi 

 

     naTxemis karavTan mimarTebaSi, topografiis mixedviT, Tavis tvinis 

yvela meningioma gaerTianda 3 jgufSi: supratentoruli, subtentoruli 

(ukana fosos meningiomebi) da sub-, supratentoruli (naTxemis karvis 

meningiomebi) simsivneebi. 

 

3.1.1 Tavis tvinis supratentoruli meningiomebi 

     mocemuli lokalizaciis Tavis tvinis meningiomebi daiyo 3 jgufad: 

parasagitaluri, bazaluri da konveqsitaluri (ix. cxrili 3.1). 

                                                                  

                                                                 cxrili 3.1. 

supratentoruli meningiomebis topograful-anatomiuri lokalizacia 

 

№  supratentoruli meningioma 
Ppacientebis 
raodenoba % 

1 Pparasagitaluri calmxrivi meningiomebi: 57 28,9 
 – falqsisa da sinusis wina 1/3 meningioma 26 13,2 

 – falqsisa da sinusis Sua 1/3 meningioma 25 12,7 

 – falqsisa da sinusis ukana 1/3 meningioma 6 3,1 

2 Pparasagitaluri ormxrivi meningiomebi: 26 13,2 
 – falqsisa da sinusis wina 1/3 meningioma 13 6,6 
 – falqsisa da sinusis Sua 1/3 meningioma 8 4,1 

 – falqsisa da sinusis ukana 1/3 meningioma 5 2,6 

3 Bbazaluri meningiomebi: 42 21,3 
 – Subl-bazaluri 14 7,1 

 – ZiriTadi Zvlis frTebis 26 13,2 
 – qalas Sua fosos 2 1,0 

4 Kkonveqsitaluri meningiomebi: 71 36,0 
 – Sublis wili 27 13,7 

 – safeTqlis wili 7 3,6 
 – Txemis wili 13 6,6 

    – tvinis gverdiTi naprali 24 12,1 

 



      parasagitaluri meningiomebi ewodebaT simsivneebs, romlebic 

izrdebian zeda sagitaluri sinusis kedlebis magari garsis 

araqnoiduli elementebidan (ix. klinikuri magaliTi 3.1).  

       

 

klinikuri magaliTi 3.1.  

mrt-kvleva, Т1-Sewonili gamosaxuleba kontrastuli gaZlierebiT. 

parasagitaluri meningioma didi hiperostoziTa da intrakranialuri 

moculobiT.   

 

     meningiomebs, romlebic izrdebian mxolod namglisebri morCidan, 

ewodebaT falqs-meningiomebi. gavrcelebis mixedviT, namglisebr morCTan 

mimarTebaSi, isini SeiZleba iyos calmxrivi an ormxrivi. parasagitaluri 

meningiomebi da falqs-meningiomebi, gamomdinare maTi mdebareobidan zeda 

sagitalur sinusTan da namglisebr morCTan mimarTebaSi, iyofian 3 

ZiriTad jgufad:  

1) falqsis da zeda sagitaluri sinusis wina mesamedis meningiomebi. 

2) falqsis da zeda sagitaluri sinusis Sua mesamedis meningiomebi. 

3) falqsis da zeda sagitaluri sinusis ukana mesamedis meningiomebi. 

      falqsis da zeda sagitaluri sinusis wina mesamedis meningiomebi 

ganlagebulni arian sazRvrebSi – sinusis dasawyisidan koronaruli 

nakeris donemde. zeda sagitaluri sinusis Sua mesamedis meningiomebi 

mdebareoben koronaruli nakeridan lambdoidur nakeramde, xolo zeda 
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sagitaluri sinusis ukana mesamedis meningiomebi - lambdoiduri nakeris 

donidan naTxemis karvis donemde sazRvrebSi. intracerebruli 

parasagitaluri da falqs-meningiomebi gvxvdeba Zalian xSirad, rac 

aixsneba maTi warmoSobisa da zrdis wyaros didi farTobiT.  

     parasagitaluri meningiomebisa da namglisebri morCis meningiomebis 

klinikuri simptomokompleqsebis xasiaTi damokidebulia simsivnis 

mdebareobaze zeda sagitaluri sinusTan mimarTebaSi (wina, ukana an Sua 

mesamedi). yvelaze xSirad es simsivnuri warmonaqmnebi ganlagebulni 

arian sinusisa da falqsis wina da Sua mesamedebSi. arcTu iSviaTad 

simsivne azianebs sinusis or mosazRvre mesameds. aseT SemTxvevaSi 

meningiomas miakuTvneben im mesameds, romelSic mdebareobs misi udidesi 

nawili. aseTi simsivne, rogorc wesi, calmxrivia, Tumca SemTxvevaTa 30%-

Si adgili aqvs meningiomis ormxriv gavrcelebas. kerZod, simsivnuri 

qsovili Cazrdilia zeda sagitaluri sinusis an falqsis sanaTurSi. am 

tipis meningiomebis klinikuri gamovlineba, rogorc wesi, erTnairia da 

amitomac isini gaerTianebulni arian erT jgufSi. 

falqsis da zeda sagitaluri sinusis wina mesamedis meningiomebi. 

pacientTa umravlesobas aReniSneboda Tavis Zlieri tkivilis Setevebi, 

romlebic zogjer iZendnen hipertenziul xasiaTs. ofTalmologiuri 

gamokvlevebis dros adgili aqvs mxedvelobis nervebis SegubebiT 

procesebs, romlebic xSirad gadadian meorad atrofiaSi; SeiZleba 

gamovlindes foster-kenedis simptomic. pacientTa 30 – 40 %-s aReniSneba 

generalizebuli krunCxviTi Setevebi, romlebsac periodulad cvlian 

kerovani, jeksonis tipis Setevebi. simsivnis SedarebiT dorsaluri 

ganlagebis dros simsivnis pirvel simptoms warmoadgens terfis 

spastiuri parezi da masSi lokaluri krunCxvebi. Zalian xSiria mimikuri 

kunTebis kontralateraluri parezi. msubuqi formiTaa warmodgenili 

piramiduli tipis mamoZravebeli darRvevebi mono- da hemiparezebis saxiT, 

rodesac simsivne ganlagebulia Sublisa da parasagitaluri midamos 

ukana nawilebSi. simsivnis SedarebiT ufro wina nawilebSi 

lokalizaciis dros piramiduli niSnebi vlindeba kontralateralurad 

myesebis hiperrefleqsiis formiT. sxvadasxva intensivobisa da xarisxis 

fsiqiuri darRvevebi aReniSneba pacientTa 30 %-s. naTxemis, Rerosa da 

eqstrapiramiduli simptomebi Zalian iSviaTia. maTi gamoCena miuTiTebs 
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simsivnis Zalian did zomaze da Sesabamisad, Tavis tvinis qerqqveSa da 

Rerovan sruqturebze misi zegavlenis maCvenebelia. rigi avtorebis 

mixedviT, hiperostozebis arseboba varirebs SemTxvevaTa 6,8 %-dan 50 %-

mde (Елистратов О. Б., Новокшонов А. В., Агаджанян В. В. Сравнительная оценка 

результатов закрытия костей свода черепа с использованием различных пластических 

материалов // III съезд нейрохирургов России: (4–8 июня 2002 г. Санкт–Петербург): 

Материалы Съезда, СПб., 2002. — С. 717–718.). 

  Cveni kvlevebis Sedegad zemoaRniSnuli lokalizaciis simsivneebi 

daudginda 26 pacients. sinusis wina mesamedis meningiomebis dros 

prodromuli periodis xangrZlivobam Seadgina 2-dan 18 Tvemde periodi, 

saSualod – 8 Tve. am jgufSi wamyvani klinikuri gamovlineba gaxldaT 

Tavis tkivili. garda amisa, ofTalmologiuri gamokvlevebis dros 6 

pacients aRmoaCnda mxedvelobis nervis diskos zomierad gamoxatuli 

SegubebiTi procesi. 17 SemTxvevaSi gamovlenil iqna mimikuri kunTebis 

centraluri tipis kontralateraluri parezi. piramiduli simptomebi 

gamoxatuli iyo umniSvnelod da manifestirdeboda kontralateraluri 

myesovani hiperrefleqsiis saxiT. centraluri warmoSobis mono- da 

hemiparezi aReniSneboda 8, xolo naTxemisa da eqstrapiramiduli 

simptomatika (rombergis pozicia, zeda kidurebis TiTebis tremori)  - 10 

pacients. metyvelebis darRveva aramkveTrad gamoxatuli motoruli 

afaziis saxiT aReniSneboda 5 pacients. fsiqikuri darRvevebis 

simptomatika am jgufSi ar gamovlenila.  

  falqsis da zeda sagitaluri sinusis wina mesamedis meningiomebs 

axasiaTebT aramkveTrad gamoxatuli klinikuri mimdinareoba, romelic 

pacientisTvis xSirad naklebad SesamCnevia. Tu ganvixilavT Tavis tvinis 

centraluri da adgilobrivi simptomatikis Tanafardobis aspeqtebs 

sinusis wina mesamedisa da falqsis doneze, naTeli gaxdeba, rom 

gacilebiT xSiria centraluri simptomatika, krunCxiTi Setevebi, aseve, 

aramkafiod gamoxatuli piramiduli simptomatika. 

  falqsisa da zeda sagitaluri sinusis Sua mesamedis meningiomebi. 

aRniSnuli lokalizaciis simsivneebisTvis wamyvani klinikuri 

simptomebia Tavis tvinis qerqis sensomotoruli zonis gaRizianebis 

simptomebi, xolo daavadebis gvian stadiebze – hipertenziuli 

gamovlinebebis ganviTareba. Tavis tkivilebs aqvT lokaluri, garsovani 
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xasiaTi. saSualod, SemTxvevaTa 80 %-Si simsivne manifestirdeba 

fokaluri epilefsiuri SetevebiT terfis areSi, romlebic SemdgomSi 

vrceldeba wvivsa da barZayze, iSviaTad – zeda kidurebze. aseve iSviaTia 

generalizebuli krunCxviTi Seteva, romlis Semdegac SeiZleba adgili 

hqondes Todtis parezs. generalizebuli krunCxviTi Seteva Zalian 

iSviaTad warmoadgens mocemuli daavadebis pirvel simptoms. fokalurma 

Setevebma, SesaZlebelia, Caiaros gardamavali paresTeziebis saxiT. 

SemTxvevaTa 50 %-Si daavadebis pirveli simptomebia mono- an hemiparezebi, 

romelTac aqvT progresirebadi xasiaTi. pacientTa umravlesobas 

moZraobis darRvevebi ewyeba qveda kidurebis distaluri nawilebidan, 

iSviaTad – zeda kidurebidan. aseve, xSirad adgili aqvs mimikuri 

kunTebis kontralateralur parezs. aRniSnuli lokalizaciis 

meningiomebis dros qalaSida hipertenziis ganviTreba iSviaTia. 

ofTalmologiuri gamokvlevebiT aseve iSviaTad vlindeba mxedvelobis 

nervebis diskoebis SeSupeba. sinusis Sua mesamedis meningiomebis zrda ar 

iwvevs Rerovani, diencefaluri da fsiqikuri darRvevebis ganviTarebas. 

daavedebis gvian stadiebze SeiZleba dafiqsirdes moSardvis survilis 

imperatiuli simptomatika an Sardis Seukavebloba. simsivnis matriqsis 

zonaSi xSirad aRiniSneba hiperostozebi. Sua xazTan mimarTebaSi 

hiperostozebis ganlagebis mixedviT SegviZlia vimsjeloT simsivnuri 

qsoviliT zeda sagitaluri sinusis blokirebis SesaZleblobaze (Тиглиев 

Г.С., Олюшин В.Е., Кондратьев А. Н. Внутричерепные менингиомы. - СПб., 2001. -560.).  

  Cvens gamokvlevebSi sagitaluri sinusis Sua mesamedis meningioma 

daudginda 25 pacients. am kontigentTan daavadebis prodromuli 

periodis xangrZlivoba meryeobda 1 Tvidan 36 Tvemde da Sesabamisad, 

Seadgina saSualod 10 Tve. ofTalmologiuri gamokvlevebis Sedegad 7 

pacients aRmoaCnda mxedvelobis nervebis diskoebis zomieri xarisxis 

Segubeba, xolo 1 SemTxvevaSi dafiqsirda Segubebis mkveTrad gamoxatuli 

SemTxveva. aseve, 1 pacientTan gamovlenilia homonimuri hemianefsia, 18 

pacientTan adgili hqonda moZraobis sxvadasxva xarisxis darRvevebs 

hemiparezebis gamo. 3 SemTxvevaSi gamovlinda mxolod terfis monoparezi, 

xolo 2 SemTxvevaSi – metyvelebis darRveva aramkveTrad gamoxatuli 

motoruli da amneziuri afaziis saxiT, aseve mcire menjis organoebis 

centraluri genezis disfunqciiT. pacientTa aRniSnul jgufTan 
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klinikuri kvlevebis periodSi fsiqikuri darRvevebi ar dafiqsirebula. 

14 SemTxvevaSi adgili hqonda rogorc generalizebul, aseve parcialur 

epilefsiur Setevebs. daavadebis sawyis simptoms warmoadgenda 

generalizebuli xasiaTis krunCxviTi Seteva. 5 pacienTan warmoiqmneboda 

jeqsonis tipis kerovani krunCxva, romelic vrceldeboda wvivze, barZaysa 

da sxeulis naxevarze. aseTi tipis Setevebi xSirad iwyeboda zeda 

kidurebidan. 10 SemTxvevaSi daavadebis dasawyis stadiaSi dafiqsirda 

mono- an hemiparezi, romelsac gaaCnda progresirebadi xasiaTi Tveebis 

ganmavlobaSi. pacientTa umravlesobasTan moZraobis darRvevebi 

monoparezis saxiT an kerovani krunCxvebi iwyeboda qveda kidurebis 

distaluri nawilebidan.  

  meningiomebis aRniSnuli tipiT daavadebis dros klinikur suraTSi 

wamyvani adgili uWiravs Tavis tvinis qerqis sensomotoruli zonis 

gaRizianebisa da amovardnis simptomatikas. sixSiris mixedviT, wayvani 

adgili uWiravs kidurebSi moZraobiTi funqciis darRvevas. es darRvevebi 

gamoxatulia sxvadasxva xarisxis kontrlateraluri hemiparezebis saxiT.  

  falqsis da sinusis Sua mesamedis meningimebs axasiaTebT Tavis 

tvinis qerqis sensomotoruli zonis gaRizianebisa da amovardnis 

simptomatikis adreuli gamovlena kerovani da generalizebuli 

krunCxviTi Setevebis, mono- da hemiparezebis saxiT. aseve, aRsaniSnavia, 

rom pacientTa 30 %-s aReniSneboda qalas Sida wnevis momateba. 

 falqsis da zeda sagitaluri sinusis ukana mesamedis meningiomebi. 

pacientebis umravlesobisTvis (75 %) daavadebis sawyis simptoms 

warmoadgenda SeteviTi xasiaTis Tavis tkivili intrakranialuri 

hipertenziis fonze. ofTalmologiuri gamokvlevebis Sedegad xSirad 

vlindeba mxedvelobis nervebis diskoebis mkveTrad gamoxatuli xarisxis 

Segubeba. SemTxvevaTa 50 %-Si mxedvelobis areebis amovardnas, rac 

xSirad vlindeba homonimuri hemianofsiis, xolo iSviaT SemTxvevebSi – 

kvadratuli hemianofsiis saxiT. aRniSnuli lokalizaciis meningiomebs 

ar axasiaTebT moZraobiTi, mgrZnobelobiTi da fsiqikuri darRvevebi. 

gamoxatuli xarisxis intrakranialuri hipertenziis mqone pacientebs 

xSirad aReniSnebaT ynosvis funqciis darRveva (anosmia), ganmzidveli 

nervebis parezi (SemTxvevaTa 50 %-Si), romelic Tanxvedrilia Tavis 

tvinis Rerovani struqturebis dazianebis simptomatikasTan. Sesabamisad, 
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aseT SemTxvevaSi pacientebs aReniSnebaT Tavbru, nistagmi, siarulisa 

statikis darRvevebi, gugebis inervaciis darRvevebi (30 % SemTxvevaSi). 

hiperostozebis gamovlenis statistika Zalian variabeluria (50 %-dan 

srul ararsebobamde).  

 falqsis da zeda sagitaluri sinusis ukana mesamedis meningioma 

gamovlenilia 6 pacientTan. am kontigentTan daavadebis prodromuli 

periodis xangrZlivoba meryeobda 3 Tvidan 18 Tvemde da Sesabamisad, 

saSualod Seadgina 12 Tve. mocemuli paTologiis mqone pacientebSi 

ZiriTad Civils warmoadgenda Setevisebri xasiaTis Tavis tkivili. 

ofTalmologiuri gamokvlevebis Sedegad mxolod 1 pacients aRmoaCnda 

mxedvelobis nervebis diskoebis mkveTrad gamoxatuli xarisxis Segubeba, 

aseve 1 SemTxvevaSi gamovlinda mxedvelobis areebis difunqcia 

homonimuri hemianofsiis saxiT. yvela pacients aReniSneboda simptomatika, 

romelic miuTiTebda Tavis tvinis Rerovani struqturebis 

dainteresebaze: Tabrusxveva, horizontaluri nistagmi, statikur-

koordinaciuli darRvevebi. bulbarul darRvevebs adgili ar hqonia. 

zeda sagitaluri sinusis ukana mesamedis meningiomebs fsiqikuri 

darRvevebi ar axasiaTebdaT. generalizebuli epilefsiuri Setevebi 

dafiqsirda 2 SemTxvevaSi. 1 pacietTan adgili hqonda qveda kidurebSi 

parcialur krunCxviT Setevebs.  

 falqsis da zeda sagitaluri sinusis ukana mesamedis meningiomebs 

axasiaTebT xangrZlivi da mciresimptomuri mimdinareoba. klinikur 

periodSi maTTvis damaxasiaTebelia Tavis tkivilebisa da lokalizaciis 

Sesabamisi Rerovani simptomatikis Serwyma. 

      falqsis da zeda sagitaluri sinusis wina mesamedis ormxrivi 

meningiomebi. mocemuli tipis simsivneebi diagnostirebulia 13 pacietTan. 

am kontigentTan daavadebis prodromuli periodis xangrZlivoba 

meryeobda 3 Tvidan 18 Tvemde da Sesabamisad, saSualod Seadgina 12 Tve. 

10 pacients aReniSneboda Tavis tkivili. ofTalmologiuri 

gamokvlevebiT Tvalis fskeris hipertenziuli cvlilebebi aRmoaCnda 3 

pacients. SemTxvevaTa 60 %-Si adgili hqonda mimikuri kunTebis 

centraluri tipis parezs. eqstrapiramiduli da naTxemis disfunqciis 

gamomxatveli simptomatika (wonasworobis daucveloba, nistagmi, zeda 

kidurebis TiTebis tremori) aReniSneboda 7 pacients. 6 SemTxvevaSi 
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gamovlinda fsiqikuri darRvevebi apaTiur-abuliuri sindromis saxiT. 3 

avadmyofs aReniSneboda generalizebuli krunCxviTi Setevebi, xolo 1 

SemTxvevaSi adgili hqonda parcialur Setevebs kontralateralur 

kidurebSi. miuxedavad simsivnis ormxrivi gavrcelebisa, nevrologiuri 

simptomatika rCeboda calmxrivi, rac, Cveni azriT, meningiomis 

arasimetriuli zrdis Sedegia.  

      falqsis da zeda sagitaluri sinusis wina mesamedis ormxrivi 

meningiomebs axasiaTebT Tavis tvinis zogadi simptomatikis, krunCxviTi 

Setevebis, fsiqoorganuli sindromis, statikur-koordinaciuli da 

eqstrapiramiduli darRvevebis erToblioba. 

 

klinikuri magaliTi 3.2.: 

pacienti m. 51 wlis. uCivis mkveTrad gamoxatul Tavis tkivils, 

pirRebinebis SegrZnebas, mxedvelobis gaorebas, zogad sisustes, 

modunebas, cxovrebisadmi interesis dakargvas. 2 wlis win gadatanili 

aqvs neiroqirurgiuli operacia – falqsis wina mesamedis marjvenamxrivi 

meningiomis amokveTa (samedicino baraTi – simsivnis amokveTa Simpson II–is 

mixedviT, histologiuri diagnozi – meningoTeliuri meningioma). 

daaxloebiT 8 Tvea, rac uCivis Tavis intensiur tkivilebs, xolo 

mxedvelobis gaoreba ganuviTarda 3 Tvis win. ofTalmologi – 

mxedveloba Senaxulia, Tvalis fskeri gansakuTrebuli cvlilebebis 

gareSe. nevrologiuri statusi – aRiniSneba marjvena cxvir-tuCis naoWis 

gadasworeba, periostaluri da myesebis refleqsebi momatebulia 

marjvniv. rombergis poziciaSi aReniSneba wonasworobis darRveva. 

apaTiur-abuliuri sindromis elementebi. Catarebuli kontrastuli kt-

kvlevis mixedviT – isazRvreba falqsis wina mesamedis ormxrivi 

meningiomis recidivi, gansakuTrebiT marcxniv. simsivnis konturebi 

araTanabaria, simsivnuri kvanZis zomebia – 6x6x7 sm. (simkvrive 52 – 56 H 

erT.). simsivnes gars ertymis mkveTrad gamoxatuli, 4 sm-mde siganis 

SeSupebis zona (simkvrive 12 – 16 H erT.). Catarda qirurgiuli operacia – 

bifrontaluri Zvlovan-plastikuri trepanacia. Catarda simsivnis 

totaluri amoReba fragmentaciis gziT, amokveTilia simsivniT 

infiltrirebuli falqsis nawili (Simpson I). sakontrolo kt-kvleva – 

simsivnis radikaluri amokveTa. histologiuri diagnozi – Sereuli 



struqturis atipiuri meningioma. postoperaciuli periodis mimdinareoba 

– garTulebebis gareSe. saavadmyofodan gaewera damakmayofilebel 

mdgomareobaSi.  

        

      falqsis da zeda sagitaluri sinusis Sua mesamedis ormxrivi 

meningiomebi. aRniSnuli lokalizaciis simsivne daudginda 8 pacients. am 

kontigentTan daavadebis prodromuli periodis xangrZlivobam Seadgina 3 

Tvidan 48 Tvemde periodi, saSualod - 11 Tve. Tavis tkivilebi aRiniSna 4 

SemTxvevaSi. ofTalmologiuri gamokvlevebiT 2 pacients aRmoaCnda 

zomierad gamoxatuli Segubeba Tvalis fskerze. nevrologiuri statusis 

mixedviT aRiniSneboda centraluri hemiparezi (6 pacienti), qveda 

kidurebis monoparezi (2 pacienti). zeda da qveda kidurebSi parcialuri 

krunCxviTi Seteva aReniSna 1 pacients.  

      falqsis da zeda sagitaluri sinusis Sua mesamedis ormxriv 

meningiomebis klinikuri suraTisTvis damaxasiaTebelia zogadi 

nevrologiuri simptomatika, romelic Serwymulia moZraobis 

disfunqciasTan da krunCxviT SetevebTan (ix. klinikuri magaliTi 3.3).     
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klinikuri magaliTi 3.3. 

pacienti s. 58 wlis. uCivis Tavis tkivilebs, zogad sisustes, modunebas, 

mimdinare movlenebTan dakavSirebiT maxsovrobis daqveiTebas, umniSvnelo 

sisustes marjveniv kidurebSi, periodulad parcialur krunCxviT 

Setevebs. Т1-Sewonili gamosaxuleba kontrastuli gaZlierebiT.  a, b - 

mrt-kvleva operaciamde; g, d -  mrt-kvleva falqsis Sua mesamedis 

ormxrivi meningiomis amokveTis Semdeg. operaciis Semdeg pacients 

aReniSna Tavis tkivilebis regresi, marjvenamxriv kidurebSi aRdga Zala. 

 

      falqsis da zeda sagitaluri sinusis ukana mesamedis ormxrivi 

meningiomebi. Cveni kvlevebis ganmavlobaSi am simsivneTa diagnostireba 

moxerxda 5 SemTxvevaSi. daavadebis prodromuli periodis xangrZlivobam 

Seadgina 12 Tvidan 26 Tvemde periodi, saSualod - 16 Tve. Tavis 

tkivilebi aRiniSna yvela SemTxvevaSi. ofTalmologiuri gamokvlevebiT 3 

pacientTan dadginda homonimuri hemianofsia. mxolod  1 pacients 

aReniSneboda aramkveTrad gamoxatuli piramiduli simptomatika.  

     falqsis da zeda sagitaluri sinusis ukana mesamedis ormxrivi 

meningiomebis klinikur suraTs axasiaTebs rogorc zogadi 

nevrologiuri simptomatikis arseboba, aseve statikur-koordinaciuli 

darRvevebi. 

bazaluri meningiomebi. simsivneebis es jgufi Tavis tvinSi ganlagebisa 

da qalafuZesTan mimarTebaSi mdebareobis mixedviT, Tavis mxriv, iyofian 

3 jgufad:  
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1) Subl-bazaluri midamos meningiomebi. 

2) ZiriTadi Zvlis frTebis meningiomebi. 

3) qalas Sua fosos fskeris meningiomebi. 

bazaluri meningiomebi ewodebaT simsivneebs, romlebic izrdebian tvinis 

magari garsis im araqnoiduli elementebisgan, romlebic amofenen 

qalafuZes (ix. klinikuri magaliTi 3.4). 

 

  

klinikuri magaliTi 3.4.  

mrt-kvleva, Т1-Sewonili gamosaxuleba kontrastuli gaZlierebiT. 

bazaluri meningioma. 

 

 bazaluri supratentoruli meningiomebi. pirvelad termini  

“bazaluri meningioma” samedicino praqtikaSi danerga h. kuSingma 1922 

wels (Cushing H. The meningiomas (dural endoteliomas): Their sourse, and favored seats of 

origin // Brain. - 1922. - Vol. 45. - P. 282-306.). simsivneebis matriqsis qalafuZeze 

ganlagebis mixedviT isini iyofian 4 jgufad:  

1) ZiriTadi Zvlis frTebis meningiomebi.  

2) olfaqtoruli fosos meningiomebi. 

3) selaruli midamos meningiomebi. 

4) qalas Sua fosos meningiomebi. 

XX saukunis 60 – 70-ian wlebSi moxda bazaluri meningiomebis 

lokalizaciisa da gavrcelebis klasifikaciis dazusteba. kerZod, isini 
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daiyo lokalizaciur qvejgufebad (Ketter R., Henn W., Steudel W. I., Steilen — 

Gimbel H. Specific genetic aberration are markers for meningiomas progression // Book of 

Abstracts: 12-th World Congress of Neurosurgery (Australia, Sydney, 16-20 September 2001 ). - 

P. 109.). kerZod, ZiriTadi Zvlis frTebis meningiomebi gaiyo solisebri 

Zvlis frTebis gareTa, Sua da SigniTa wilebis simsivneebad (an maTi 

totaluri varianti); aseve, Tvalbudis mwvervalis, mxedvelobis nervis 

arxis, qalas Sua fosos fskeris da kavernozuli sinusis simsivneebad. 

olfaqtoruli fosos da Turquli kexis gorakis meningiomebi (maTi 

zrdis variantebiT) moxvdnen subfrontaluri meningiomebis jgufSi, 

romelic, Tavis mxriv, gafarTovda masSi orbitis saxuravisa da 

solisebri Zvlis simsivneebis gaerTianebiT. kranioorbitaluri 

meningiomebi Camoyalibda calke jgufad.  

bazaluri meningiomebi praqtikaSi sakmaod xSirad gvxvdebian da 

Seadgenen yvela intrakranialuri meningiomis 25 – 30 %-s. maTi klinikuri 

simptomatika yalibdeba simsivnis lokaluri zemoqmedebiT Tavis tvinis 

bazalur qerqze an axlomdebare qala-tvinis nervebze; xSiria meoradi 

hipertenziisa da dislokaciuri simptomebi. 

subfrontaluri meningiomebi. olfaqtoruli fosos meningiomebs 

axasiaTebT hipertenziuli movlenebi, aseve ynosviTi mgrZnobelobis 

ormxrivi disfunqcia – anosmia (ix. klinikuri magaliTi 3.5), mxedvelobis 

daqveiTeba. ofTalmologiuri gamokvlevebis dros xSir SemTxvevaSi 

vlindeba mxedvelobis nervebis diskos sxvadasxva xarisxis Segubeba. 

aseve damaxasiaTebelia fsiqikuri darRvevebi apaTiur-abuliuri 

sindromis saxiT. generalizebuli krunCxviTi Setevebi gvxvdeba iSviaTad. 

xandaxan, simsivnis didi zomebis arsebobisas, gamovlindeba Tavis qalas 

ukana fosos struqturebis dazianebis niSnebi (dislokaciuri movlenebi). 

 



 

   

klinikuri magaliTi 3.5. 

pacienti w. 61 w. bolo 7 wlis ganmavlobaSi uCivis epilefsiur 

gulyrebs, ynosvis funqciis daqveiTebas TiTqmis anosmiamde. mrt-kvleviT 

gamovlinda qalas wina fosos meningioma. Т1-Sewonili gamosaxuleba 

kontrastuli gaZlierebiT. a, b - mrt-kvleva qalas wina fosos 

meningiomis amokveTamde; g, d - mrt-kvleva qalas wina fosos meningiomis 

amokveTis Semdeg. 
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 solisebri Zvlis (e. w. “baqnis” midamos) meningiomebi. aRniSnuli 

lokalizaciis meningiomebs axasiaTebT Tavis tkivilebi da mxedvelobis 

darRvevebi. pacientTa umetesobas ofTalmologiuri gamokvlevebis dros 

gamouvlindeba mxedvelobis nervebis atrofia an foster-kenedis 

sindromi (Tu simsivne mdebareobs Turquli kexis gorakis midamoSi). 

danarCen SemTxvevebSi adgili aqvs mxedvelobis nervebis diskoebSi 

SegubebiT procesebs. xSiria amneziuri darRvevebi da generalizebuli 

krunCxviTi Setevebi (Engelhard H. H. Progress in the diagnosis and treatment of patients 

with meningiomas. Part 1: diagnostic imaging, preoperative embolization // Surg. Neurol. - 2001. 

- Vol. 55. - P. 89-101.).  

 Subl-bazaluri lokalizaciis meningioma daudginda 14 pacients. am 

simsivneebis ganviTarebis prodromuli periodis xangrZlivoba meryeobda 

2-dan 60 Tvemde. saSualo monacemma Seadgina 12 Tve. Subl-bazaluri 

lokalizaciis meningiomebis klinikuri gamovlinebebis mizezia qalas 

wina fosoSi mdebare qala-tvinis nervebsa da didi naxevarsferoebis 

qerqis wina nawilebis bazalur da medialur zedapirebze simsivnis 

zewola. Tavis tkivilebi aReniSneboda 10 pacients. ofTalmologiuri 

gamokvlevebiT 4 pacients gamouvlinda Tvalis fskeris Segubebis niSnebi,  

2 –s – mxedvelobis nervebis atrofia mxedvelobis daqveiTebiT, xolo 1 

pacients – mxedvelobis nervebis atrofia amavroziT. simsivnis 

olfaqtorul fosoSi mdebareobisas Zalian xSiria ynosvis funqciis 

darRveva hipo- an anosmiis saxiT. anosmia diagnostirebulia 6 

SemTxvevaSi. naTxemis funqciebis da fsiqikuri darRvevebi, kerZod 

apaTiur-abuliuri sindromi gamouvlinda 6 pacients. generalizebuli 

krunCxviTi Setevebi aRiniSneboda 3 SemTxvevaSi.  

 amrigad, zemoaRniSnuli lokalizaciis meningiomebis klinikur 

suraTs axasiaTebs zogadi nevrologiuri simptomatika, romelsac Tan 

erTvis ynosviTi, mxedvelobiTi da fsiqikuri funqciebis moSla, 

statikur-koordinaciuli darRvevebi. 

 solisebri Zvlis frTebis meningiomebi. simsivneebis es jgufi 

yvelaze xSiria bazalur meningiomebs Soris.  

 solisebri Zvlis frTebis meningiomebs axasiaTebT sakmaod 

xangrZlivi usimptomo periodi. simsivnis medialurad mdebareobis dros 

pacientebis nawils aReniSneba mxedvelobis daqveiTeba dazianebis mxares, 



foster-kenedis sindromi, Tvalis mamoZravebeli nervebis funqciebis 

darRvevebi. SedarebiT lateralurad ganlagebul simsivneebs axasiaTebT 

hipertenziuli movlenebi generalizebuli krunCxviTi SetevebiT. Tu 

simsivnuri infiltracia vrceldeba safeTqlis Zvlis qicvzec, maSin 

pacientTa did nawils safeTqlis midamoSi lokalurad aReniSneba 

mkvrivi moculobiTi warmonaqmni, romlis mizezi SeiZleba iyos 

hiperostozi an meningiomis eqstrakranialuri ganlageba (Black P. 

Meningiomas // Neurosurgery. — 1993. — Vol. 32. — P. 643–657.).  

 solisebri Zvlis frTebis meningioma diagnostirebulia 26 

pacientTan. am SemTxvevaSi prodromuli periodis saSualo xangrZlivobam 

Seadgina 14 Tve. 22 pacients aReniSneboda Tavis tkivilebi, romlebic 

zogjer mkveTrad gamoxatul hipertenziul xasiaTs atarebdnen. mocemuli 

jgufis simsivneebis klinikuri suraTi damokidebulia maT 

lokalizaciaze. Tu meningioma mdebareobs didi frTis gareTa nawilebis 

midamoSi, maSin aRiniSneba mxolod hipertenziuli movlenebi, romelsac 

Tan erTvis zomierad gamoxatuli SegubebiTi procesebi Tvalis fskerze. 

nevrologiuri simptomatika ar vlindeba (6 SemTxveva). 4 pacients 

ofTalmologiuri gamokvlevebiT daudginda mxedvelobis nervis 

calmxrivi pirveladi atrofia (simsivnis mdebareobis mxares), romelsac 

Tan axlda mxedvelobis sxvadasxva xarisxis daqveiTeba, 1 SemTxvevaSi – 

amavrozi. 2 pacients daudginda foster-kenedis sindromi (pirveladi 

atrofia ganviTarda simsivnis mdebareobis mxares). umravlesobas (20 

pacienti) aReniSneboda saxis nervis centraluri parezi simsivnis 

mdebareobis sapirispiro mxares (ix. klinikuri magaliTi 3.6).  
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klinikuri magaliTi 3.6. 

pacienti l., 53 w. uCivis Tavis tkivilebs, sityvebis warmoTqmisa da 

aRqmis gaZnelebas, mimikuri kunTebis asimetrias, sisustes marjvena zeda 

kidurSi. mrt-kvleva, Т1-Sewonili gamosaxuleba, kontrastuli 

gaZlierebiT: a, b, g - solisebri Zvlis frTis meningioma. d, e, v - 

solisebri Zvlis frTis meningiomis amokveTis Semdeg. operaciis Semdeg 

ganviTarda metyvelebis darRvevebisa da Tavis tkivilebis regresi, aRdga 

Zala marjvena zeda kidurSi. 

 

3 SemTxvevaSi kontralateralurad adgili hqonda centraluri 

warmoSobis msubuq hemiparezs. mxolod 1 SemTxvevaSi gamovlinda 

eqstrapiramiduli simptomatika zeda kiduris tremoris saxiT. aseve 1 

SemTxvevaSi adgili hqonda calmxriv egzofTalms, romlis mizezic 

gaxldaT simsivnis Cazrda orbitaSi da orbitis lateraluri kedlis 

endostozis formireba. dominantur hemisferoSi didi zomis meningiomis 

lokalizaciis dros hemiparezs Tan axlda motoruli afaziis 

elementebi (ix. klinikuri magaliTi 3.7). naTxemis funqciebis darRvevebi 

aReniSna 3 pacients, xolo generalizebuli krunCxviTi Setevebi – 6-s.  

     amrigad, zogad nevrologiur simptomatikasTan erTad solisebri 

Zvlis frTebis meningiomebis klinikuri suraTisTvis damaxasiaTebelia 

mxedvelobis funqciebis darRvevebi. SemTxvevaTa umravlesobaSi kerovani 

simptomatika gamoxatuli ar aris. 
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klinikuri magaliTi 3.7. 

pacienti r. 52 wlis. uCvivis Tavis tkivilebs, mxedvelobis gauaresebas, 

zomieri xarisxis motorul afazias. mrt-kvleviT (Т2-Sewonili 

gamosaxuleba) dadginda solisebri Zvlis frTis giganturi meningioma. 

 

 

 

operaciis Sedegad amoRebuli solisebri Zvlis frTis giganturi 

meningioma. 

 

 qalas Sua fosos meningiomebi. simsivneebis es jgufi Zalian 

iSviaTia. am tipis meningiomebisTvis damaxasiaTebelia mkveTrad 

gamoxatuli zogadi nevrologiuri simptomatika Tvalis fskeris 

SegubebiTi movlenebis TanxlebiT. kerovani simptomatika gamoxatulia 

umniSvnelod da vlindeba mimikuri kunTebis kontralateraluri pareziT. 

aRniSnuli lokalizaciis simsivne diagnostirebulia 2 pacientTan. 
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prodromuli periodis saSualo xangrZlivobam Seadgina 8 Tve. orive 

pacients aReniSneboda Tavis tkivilebi, romlebic periodulad 

atarebdnen mkveTrad gamoxatul hipertenziul xasiaTs. 

ofTalmologiuri gamokvlevebiT 1 pacients daudginda mxedvelobis 

nervebis SeSupeba. nevrologiuri simptomatika iyo Zalian mwiri. 1 

SemTxvevaSi diagnostirebuli mimikuri kunTebis kontralateraluri 

parezi. aseve, 1 SemTxvevaSi adgili hqonda naTxemis funqciebis, kerZod 

wonasworobis darRvevebs.  

 qalas Sua fosos meningiomebs axasiaTebT nevrologiuri 

disfunqciis zogadi niSnebi, xolo kerovani simptomatika Zalian mwiria. 

 konveqsitaluri meningiomebi. konveqsitaluri ewodeba simsivneebs, 

romlebic Tavis tvinis magari garsis araqnoiduli elementebisgan. Tavis 

tvinis didi naxevarsferoebis wilebis proeqciebSi ganlagebis mixedviT 

isini iyofian 4 jgufad: Sublis, Txemis, safeTqlis midamoebisa da 

silviis napralis (tvinis gverdiTi naprali) meningiomebi. termini 

“konveqsitaluri meningioma” pirvelad SemoTavazebuli iyo h. kuSingis 

mier 1922 wels. simsivneebis es jgufi Seadgens yvela qalaSida 

meningiomis 18-dan 30 %-s.  

 konveqsitaluri meningiomebis klinikuri sindromebi yalibdeba 

Tavis tvinis didi naxevarsferoebis qerqis konveqsitaluri zedapiris 

sxvadasxva midamoze simsivnis zemoqmedebiT gamowveuli simptomebisgan, 

aseve hipertenziuli da dislokaciuri simptomatikisgan. klinikuri 

gamovlinebebis ZiriTadi ganmsazRvreli faqtori aris meningiomis 

lokalizacia. 

 Sublis wilis meningiomebi. Sublis wilis SigniT simsivnis 

lokalizaciidan gamomdinare arCeven polusis, Sua da ukana nawilebis 

meningiomebs.  

 Sublis wilis polusSi simsivnis lokalizaciis dros 

nevrologiuri simptomatika didi xnis ganmavlobaSi gamoxatuli ar aris. 

Zalian xSiria Tavis tkivilebi, romlebsac periodulad aqvT 

hipertenziuli xasiaTi. pacientTa umravlesobas aReniSneba mimikuri 

kunTebis centraluri parezi kontralateralurad. iSviaTia piramiduli 

ukmarisobis niSnebi hemiparezis an anizorefleqsiis saxiT. SeiZleba 

adgili hqondes generalizebul krunCxviT Setevebs, msubuqi xasiaTis 
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fsiqikur darRvevebs (adinamia, moduneba, aspontanuroba) da 

homolateralur ano- an hiposmias. 

 Sublis wilis Sua da ukana midamoebis meningiomebis dros 

daavadebis manifestireba xdeba intrakranialuri hipertenziisa da 

mimikuri kunTebis kontralateraluri parezis saxiT. xSiria saxis 

naxevrisa da kontralateralurad zeda kiduris fokaluri krunCxviTi 

Setevebi. daavadebis progresirebis dros kidurebSi izrdeba 

kontralateraluri hemiparezis siRrme. 

 Cvens gamokvlevebSi aRniSnuli lokalizaciis simsivneebi aRmoaCnda 

27 pacients. klinikuri simptomebis manifestirebamde periodma saSualod 

Seadgina 14 Tve. 19 pacienti uCioda sxvadasxva intensivobis, sixSirisa da 

xangrZlivobis Tavis tkivilebs, romelTac ar gaaCndaT gansazRvruli 

lokalizacia. ofTalmologiuri gamokvlevebiT 6 SemTxvevaSi dadginda 

mxedvelobis nervebis diskoebis SeSupeba, xolo 1 SemTxvevaSi – 

homonimuri hemianofsia. 8 pacients aReniSneboda generalizebuli 

epilefsiuri gulyrebi, xolo 4 SemTxvevaSi – parcialuri epilefsiuri 

gulyrebi kontralateralur kidurebSi. metyvelebis darRveva, kerZod 

motoruli afazia dafiqsirda mxolod 1 pacientTan, dominantur 

hemisferoSi didi zomis meningiomis lokalizaciis dros (ix. klinikuri 

magaliTi 3.8). garda amisa, 17 SemTxvevaSi diagnostirebuli iyo mimikuri 

kunTebis centraluri tipis parezi, xolo 6 SemTxvevaSi – centraluri 

warmoSobis hemiparezi, Sesabamisad, moZraobis darRvevebi. fsiqikuri 

darRvevebi, kerZod, apaTiur-abuliuri sindromi daudginda 5 pacients. 

 



 

klinikuri magaliTi 3.8. 

pacienti n. 49. uCivis sxvadasxva intensivobis da periodulobis Tavis 

tkivilebs, metyvelebis darRvevas, mimikuri kunTebis asimetrias. 

anamnezSi aReniSneba epilefsiuri  Setevebi. a - mrt-kvleva, Т1-Sewonili 

gamosaxuleba kontrastuli gaZlierebiT, sagitaluri Wrili. b – Т2-

Sewonili gamosaxuleba, koronaluri Wrili. diagnozi: marjvnivi Sublis 

wilis marjvena didi zomis meningioma, Tavis tvinis lateraluri da 

aqsialuri dislokaciis sawyisi stadia.  

 

  safeTqlis wilis meningiomebi. pacientTa umravlesobas aReniSneba 

difuzuri xasiaTis Tavis tkivilebi ofTalmologiuri gamokvlevebiT 

pacientTa erT nawilTan gamovlinda homonimuri hemianofsia, xolo 30%-s 

aReniSneboda mimikuri kunTebis parezi. dominantur hemisferoSi 

meningiomis lokalizaciis dros SeiZleba adgili hqondes sensorul da 

amneziur afazias. 
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 aRniSnuli lokalizaciis simsivne diagnostirebulia 7 pacientTan, 

aqedan 2 SemTxvevaSi diagnostirda Sereuli forma -  Subl-safeTqlis 

midamos meningioma (ix. klinikuri magaliTi 3.9). prodromuli periodis 

saSualo xangrZlivobam Seadgina 16 Tve. 3 pacients daavadeba daewyo 

Tavis tkivilebiT. ofTalmologiuri gamokvlevebis Sedegad 1 pacients 

gamouvlinda homonimuri hemianofsia, xolo 3 SemTxvevaSi dafiqsirda 



mimikuri kunTebis centraluri tipis parezi. zomierad gamoxatuli 

sensoruli da amneziuri afazia diagnostirebuli iyo mxolod 1 

SemTxvevaSi, meningiomis dominantur hemisferoSi lokalizaciis gamo.  

 

 

klinikuri magaliTi 3.9. 

pacienti k. 62 w. uCivis Tavis difuzuri xasiaTis tkivilebs, mimikuri 

kunTebis asimetrias da parezs. a, b - Т1-Sewonili gamosaxuleba, 

sagitaluri Wrili. g, d - mrt-kvleva kontrastuli gaZlierebiT. 

marcxena Subl-safeTqlis midamos meningioma. neiroqirurgiuli 

operaciis Semdeg aRiniSneba nevrologiuri simptomatikis sruli 

regresi.  

 

 Txemis wilis simsivneebi. am tipis konveqsitaluri meningiomebis 

klinikuri suraTi damokidebulia Tavis tvinis Txemis wilis SigniT 

meningiomis lokalizaciaze. simsivneebs, romlebic lokalizebuli arian 

Txemis wilis zeda midamoSi, axasiaTebT zeda kidurebSi tkivili, 

sisuste da gardamavali paresTeziebi. Txemis wilis meningiomebi sakmaod 

xSir SemTxvevebSi moicaven Sublis wilis midamoebsac (ix. klinikuri 

68 
 



magaliTi 3.10). am ukanasknels SeiZleba hqondes generalizebuli xasiaTi 

da vrceldebodes kontralateralurad kidurebsa da sxeulis nawilze. 

zeda kiduris monoparezi warmoadgens aRniSnuli lokalizaciis 

simsivnis adreul simptoms. mas Tan ar axlavs mimikuri kunTebis 

centraluri warmoSobis parezi. xSiria zeda kidurebis sivrcobrivi 

mdebareobis SegrZnebis darRvevebi. 

  

 

klinikuri magaliTi 3.10.   

mrt-kvleva, Т2-Sewonili gamosaxuleba. marjvena Subl-Txemis wilis 

konveqsitaluri meningioma. 

 

      Txemis wilis qveda midamos meningiomebis klinikuri simptomebi 

damokidebulia simsivnis wina-ukana mimarTulebiT mdebareobaze. kerZod, 

Tu simsivne ganalagebulia Tavis tvinis ukana centralur xveulTan 

axlos, adgili aqvs jeqsonis tipis sensitiur Setevebs, enisa da saxis 

paresTezias, romelic SemdgomSi vrceldeba sxeulsa da kidurebze. 

Zalian xSiria mono- da hemiparezebi piramiduli simptomatikiT, 

romelsac Tan erTvis mimikuri kunTebis centraluri tipis parezi. am 

lokalizaciis meningiomebisTvis aseve damaxasiaTebelia apraqsia da 

astereognozi. zogadi nevrologiuri simptomatikis manifestireba xdeba 

daavadebis gviandel stadiebze. 
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      Cveni gamokvlevebis procesSi Txemis wilis meningioma daudginda 

13 pacients. daavadebis dawyebidan klinikuri simptomebis gamovlenamde 

periodis saSualo xangrZlivobam Seadgina 7 Tve. sxvadasxva 

intensivobis Tavis tkivili aReniSneboda 11 pacients. ofTalmologiuri 

gamokvlevebis dros darRvevebi gamovlenili ar aris. 7 pacients 

daudginda zeda kiduris monoparezi. 6 SemTxvevaSi adgili hqonda 

kontralateralur kidurebSi parcialur krunCxviT Setevebs.  

      Txemis midamos konveqsitaluri simsivneebis klinikuri 

suraTisTvis damaxasiaTebelia umniSvnelo xarisxis zogadi 

nevrologiuri simptomatika, parcialuri krunCxviTi Setevebi da 

mamoZravebeli funqciebis darRvevebi. 

      Tavis tvinis gverdiTi napralis (silviis napralis) meningiomebi. 

pacientTa umravlesobasTan aRniSnuli daavadeba vlindeba qalaSida 

hipertenziis simptomebiT, kerZod difuzuri an lokaluri xasiaTis 

Tavis tkivilebiT simsivnis lokalizaciis mxares. zogierT SemTxvevaSi 

adgili aqvs gulisrevas da Rebinebas. SemTxvevaTa 30 %-Si vlindeba 

generalizebuli krunCxviTi Setevebi. kerovani xasiaTis gulyrebi 

gacilebiT iSviaTia. ofTalmologiuri gamokvlevebiT pacientTa 

umravlesobas daudginda mxedvelobis nervebis diskoebis Segubeba. 

     silviis napralis meningioma Cveni kvlevebiT daudginda 24 

pacients. daavadebis dawyebidan klinikuri simptomebis gamovlenamde 

periodis saSualo xangrZlivobam Seadgina 10 Tve. 19 pacienti uCioda 

difuzuri xasiaTis Tavis tkivilebs, romelTac periodulad hqondaT 

hipertenziuli xasiaTi. ofTalmologiuri gamokvlevebiT 4 pacients 

daudginda mxedvelobis nervebis diskoebis Segubeba. nevrologiuri 

kvlevebis dros 15 SemTxvevaSi aRiniSna mimikuri kunTebis centraluri 

warmoSobis parezi. moZraobiTi darRvevebi msubuqi xarisxis 

centraluri hemiparezisa da kontralateralur kidurebSi sisustis 

saxiT diagnostirebulia 4 pacientTan. dominantur hemisferoSi 

meningiomis lokalizaciis dros, 5 SemTxvevaSi, adgili hqonda 

metyvelebis darRvevebs, kerZod motorul afazias. 13 pacients 

aReniSneboda generalizebuli krunCxviTi Setevebi.  
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     amrigad, tvinis gverdiTi napralis midamos meningiomebs axasiaTebT 

zogadi nevrologiuri simptomatika generalizebuli krunCxviTi 

SetevebiT, rasac Tan sdevs mimikuri kunTebis parezi. 
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3.1.2. infra- anu subtentoruli (qalas ukana fosos) da supra-sub 

tentoruli (naTxemis karvis) meningiomebi. 

      

     infra- da supra-subtentoruli meningiomebi Seadgenen qalaSida 

sisxlZarRvovan - garsovani rigis simsivneebis 2 – 17 %-s. Cvens 

kvlevebSi aRniSnuli lokalizaciis mqone meningiomebiT daavadebuli 

pacientebi daiyo 2 jgufad (ix. cxrili 3.2): qalas ukana fosos 

meningiomebi da naTxemis karvis meningiomebi. 

 

                                                                 cxrili 3.2 

infratentoruli da naTxemis karvis meningiomebis topografiul-

anatomiuri lokalizacia 

 

Llokalizacia Ppacientebis raodenoba % 

infratentoruli  meningiomebi 7 3,3 

naTxemis karvis meningiomebi 11 5,1 

 

 

qalas ukana fosos meningiomebi. aRniSnuli lokalizaciis simsivneebi 

Seadgenen yvela intrakranialuri meningiomis 7 – 17 %-s. arsebobs 

qalas ukana fosos meningiomebis ramdenime klasifikacia, magram 

yvelaze optimalurad migvaCnia simsivneebis Semdegi saxiT dajgufeba:  

    a) Tavqves meningiomebi. 

    b) kefis didi xvrelis (kraniocervikaluri midamos) meningiomebi. 

    g) naTxem-xidis kuTxis meningiomebi. 

    d) naTxemis konveqsitaluri zedapiris meningiomebi.  

Cvens kvlevebSi qalas ukana fosos meningioma daudginda 7 pacients. 

daavadebis dawyebidan klinikuri simptomebis gamovlenamde periodis 

saSualo xangrZlivobam Seadgina 10 Tve. yvela pacients aReniSneboda 

hipertenziuli tipis Tavis tkivili. ofTalmologiuri gamokvlevebiT 4 

pacients daudginda mxedvelobis nervebis diskoebis sxvadasxva 

xarisxis Segubeba. smenis daqveiTebas adgili hqonda mxolod 1 

SemTxvevaSi. am jgufis pacientebis nevrologiuri simptomatika 

moicavda naTxemis funqciebis darRvevebs, kerZod, wonasworobis 



darRvevebs rombergis poziciaSi, simsivnis lokalizaciis mxares zeda 

kiduris hipotonias, Tavbrusxvevas (ix. klinikuri magaliTi 3.11). 

 

 

 

klinikuri magaliTi 3.11. 

pacienti g. 44 w. uCivis sxvadasxva intensivobis Tavis tkivilebs, 

gabuJebas mxaris, kisris ukana zedapirisa da marcxena beWis areSi, 

marjvena mtevnis kunTebis Zalis daqveiTebas. a, b, g - mrt-kvleva, Т1-

Sewonili gamosaxuleba kontrastuli gaZlierebiT 3 proeqciaSi 

operaciamde; dadginda kraniocervikaluri midamos meningioma. d, e, v - 

mrt-kvleva operaciis Semdeg. operaciuli mkurnalobis Sedegad 

ganviTarda nevrologiuri simptomatikis sruli regresi. 

 

   naTxem-xidis kuTxis meningiomebi sixSiriT meore adgilzea smenis 

nervis Svanomebis Semdeg (ix. klinikuri magaliTi 3.12). klinikurad 

SesaZlebelia gamovlindes unilateraluri hipoakuzia (smenis daqveiTeba) 

da xmauri yurSi, aseve kranialuri neiropaTia. neiroradiologiuri 

kvleviT naTxem-xidis kuTxis meningioma aris ’’sokos’’ formis, brtyeli, 
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mkafiokonturebiani warmonaqmni, momdinare tvinis magari garsidan. 60-72% 

SemTxvevaSi aRiniSneba e. w. ’’kudis’’ niSani, asimetriulia SigniTa sasmeni 

arxis mimarT da ar vrceldeba SigniTa sasmen arxSi, simsivnis irgvliv 

gamoxatulia liqvoruli arSia.  

   

 

klinikuri magaliTi 3.12. 

marjvena naTxem-xidis kuTxis meningioma. mrt-kvleva: aqsialuri T2tse (a), 

FLAIR (b) da sagitaluri T1tse (g), aqsialuri T1tse kontrastuli 

gaZlierebiT (d)  - vlindeba momrgvalo foris, mkafiokonturebiani 

warmonamqni mas-efeqtiT da mcired gamoxatuli perifokaluri SeSupebiT, 

romelic ar vrceldeba SigniTa sasmen arxSi. i/v kontrastirebiT 

warmonaqmni intensiurad da Tanabrad irTavs sakontrasto nivTierebas. 

 

      amrigad, subtentoruli lokalizaciis meningiomebis klinikur 

suraTs axasiaTebs zogadi nevrologiuri simptomatika, rasac Tan 

erTvis naTxemis funqciebis darRvevebi. 

      sub-, supratentoruli (naTxemis karvis) meningiomebi. am 

lokalizaciis meningiomebi Seadgenen qalaSida meningiomebis 2 – 7 %-s. 
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lokalizaciis mixedviT naTxemis karvis meningiomebi iyofian Semdeg 

jgufebad: 

1) naTxemis karvis lateraluri midamos meningiomebi. 

2) naTxemis karvis medialuri midamos meningiomebi. 

3) falqs-tentoruli kuTxis meningiomebi. 

4) naTxemis karvis Tavisufali aris meningiomebi. 

lateraluri da medialuri ganlagebis dros meningiomebis klinikuri 

suraTi yalibdeba Tavis tvinis qerqis supratentorul midamoze 

(safeTqlisa da kefis wilebi) maTi zemoqmedebis Sedegad. Sesabamisad, 

viTardeba homonimuri hemianofsia, kvadratuli hemianofsia da 

mxedvelobis areebis SezRudva. aseve warmoiqmneba Tavis tvinis 

subtentoruli warmonaqmnebis dazianebis simptomatika, romelic 

vlindeba naTxemis, vestibulo-koxlearuli aparatisa da samwvera 

nervis funqciebis moSliT (ix. klinikuri magaliTi 3.13.). 

 

 

 

klinikuri magaliTi 3.13. 

pacienti j. 71 w. uCivis Zlieri intensivobis Tavis tkivilebs, 

Tavbrusxvevebs, wonasworobis darRvevas siarulis dros, nistagms. a, b, 

g -  mrt-kvleva kontrastuli gaZlierebiT operaciamde - naTxemis 
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karvis meningioma subtentoruli zrdiT. d, e, v - mrt-kvleva Catarebuli 

operaciis Semdeg. postoperaciul periodSi aRiniSneba dadebiTi 

dinamika – Tavis tkivilebisa da koordinaciuli darRvevebis regresi. 

       

     daavadebis progresirebasTan erTad damatebiT Tavs iCens qalaSida 

wnevis matebis, Sesabamisad, tvinis wyalsadenisa da IV parkuWis 

kompresiis simptomatika, simsivne Caizrdeba venur sinusebSi. falqs-

tentorialuri kuTxis meningiomebs axasiaTebT kefis wilebis 

kompresiis niSnebi, kerZod, mxedvelobis areebis koncentruli 

Seviwroeba intrakranialuri hipertenziis fonze.  

      naTxemis karvis Tavisufali kidis meningiomebs axasiaTebT 

transtentoruli zrda. am dros sakmaod adre manifestirdeba qalaSida 

wnevis matebis niSnebi, radgan adgili aqvs tvinis wyalsadenis 

kompresias. daavadebis progresirebas Tan axlavs Sua tvinis kompresiis 

simptomatikis gaCena (Suqze gugebis reaqciis daqveiTeba, konvergenciis 

darRveva, zemoTken mzeris parezi) da piramiduli ukmarisobis 

movlenebi.  

      Cveni gamokvlevebis Sedegad gamovlinda supra-subtentoruli 

meningiomebiT daavadebuli 11 pacienti. prodromuli periodis 

xangrZlivoba am jgufSi meryeobda 2-dan 36 Tvemde, saSualod am 

sididem Seadgina 15 Tve. ofTalmologiuri gamkvlevebis dros 

umravlesobas aRmoaCnda mxedvelobis nervebis diskoebis sxvadasxva 

xarisxis SeSupeba. 3 pacients daudginda homonimuri hemianofsia. 

klinikuri suraTi yvela pacientTan iyo daaxloebiT erTnairi. 8 

SemTxvevaSi aRiniSneboda hipertenziuli xasiaTis Tavis tkivilebi. 1 

pacientTan diagnostirebulia calmxrivi siyrue. aseve 1 SemTxvevaSi 

adgili hqonda qveda kiduris monoparezs. kerovani simptomatika 

vlindeboda TavbrusxveviT, naTxemis funqciebis moSliT (wonasworobis 

darRveviT) da nistagmiT, romelic aReniSneboda yvela pacients. 2 

pacientTan, simsivnis izolirebuli supratentoruli zrdis gamo 

adgili hqonda generalizebul krunCxviT Setevebs. 

     supra-subtentoruli meningiomebis klinika xasiaTdeba zogadi 

nevrologiuri simptomatikiT, naTxemis funqciebis mkveTrad gamoxatuli 
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darRvevebiT, romelTac SeiZleba Tan erTvodes moZraobis gaZneleba 

monoparezis gamo. 

     zemoaRniSnulidan gamomdinare, naTelia, rom tipiuri struqturis 

meningiomebis zrda Zalian nela mimdinareobs, ris gamoc daavadebis 

latenturi periodi Seadgens wlebs, xolo zogierT SemTxvevaSi 

aTeulobiT weliwadsac ki. es maSin, rodesac Tavis tvinis atipiuri da 

anaplastiuri meningiomebis SemTxvevaSi prodromuli periodis 

xangrZlivobam saSualod Seadgina 11,2 Tve. 

     amrigad, Cveni gamokvlevebis monacemebis mixedviT, Tavis tvinis 

atipiuri da anaplastiuri meningiomebs axasiaTebT klinikuri suraTis 

ganviTarebis Zalian swrafi tempi. am dros aRmocenebuli klinikuri 

simptomokompleqsebi ar gvaZleven saSualebas vimsjeloT simsivnis 

zomebsa da histologiur tipze. daavadebis klinikuri suraTi 

damokidebulia meningiomis mxolod topograful-anatomiur 

lokalizaciaze. 
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3.2. Tavis tvinis meningiomebis histologiuri Taviseburebani 

 

A  arsebobs centraluri nervuli sistemis ramdenime klasifikacia, 

romlebic xSirad ganicdian ganaxlebas, rac qmnis garkveul 

terminologiur gaurkvevlobas. Mmsoflios jandacvis organizaciis 

pirveli klasifikacia gamoica 1979 wels JenevaSi, meore – 1993 wels, 

xolo 2000 da 2007 wlebSi, Sesabamisad, mesame da meoTxe gamocemebi. 

biologiuri agresiulobis (avTvisebianobis) mixedviT Tavis tvinis 

meningiomebi iyofa 3 jgufad: 

 

I. tipiuri struqturis (anaplaziis I xarisxi, G=I) meningiomebi 

(onkologiuri daavadebebis saerTaSoriso klasifikaciis – odsk - 

kodi – 9530/0), romlebic warmodgenilia Semdegi histologiuri 

variantebiT : 

1. meningoTeluri meningioma. Oodsk kodi – 9530/1. 

2. fibrozuli (fibroblasturi) meningioma. Oodsk kodi – 9530/2. 

3. gardamavali meningioma. Oodsk kodi – 9537/0. 

4. fsamomuri meningioma. Oodsk kodi – 9533/0. 

5. angiomatozuri meningioma. Oodsk kodi – 9534/0. 

6. mikrokistozuri meningioma. Oodsk kodi – 9530/0. 

7. sekretoruli meningioma. Oodsk kodi – 9530/0. 

8. limfocituri meningioma. Oodsk kodi – 9530/0. 

9. metaplasturi (qsantomatozuri, Zvlovan-xrtilovani, miqsoiduri) 

meningioma. Oodsk kodi – 9530/0. 

 

II. anaplaziis II xarisxis (atipiuri, G=II) meningiomebi : 

1. atipiuri meningioma. odsk kodi – 9539/1. 

2. qordoiduli meningioma. odsk kodi – 9538/1. 

3. naTelujredovani meningioma. odsk kodi – 9538/1. 

 

III. anaplastiuri anu avTvisebiani meningiomebi (G=III) : 

1. anaplastiuri meningioma. odsk kodi – 9530/3. 

2. rabdoiduli meningioma. odsk kodi – 9538/3. 

3. papilaruli meningioma. odsk kodi – 9538/3. 



 

    aRniSnuli klasifikacia efuZneba araqnoiduli ujredebis 

diferencirebis xarisxs, simsivnis ujredebis proliferaciul 

potencials da monacemebs, Tu romeli histologiuri Senebis ujredebi 

Warbobs simsivnis parenqimaSi.  

    meningoTeluri meningioma Sedgeba ovaluri an mrgvali birTvis 

mqone mozaikurad ganlagebuli ujredebisagan, romlebic saSualo 

raodenobiT Seicaven qromatins. simsivnis stroma warmodgenilia mcire 

raodenobis sisxlZarRvebiTa da Txeli SemaerTebeli qsovilis ZafebiT, 

romlebic gars ertymian ujredul velebs. meningoTelur meningiomas 

axasiaTebs gasqelebuli simsivnuri ujredebis fenebisgan Semdgari 

koncentruli struqturebi. simsivnis centri xSirad gakirulia (ix. 

suraTi 3.1.).                                                 

 

 

 suraTi 3.1. meningoTeluri meningioma. 

                      . 

     fibroblasturi meningioma Sedgeba fibroblasturi ujredebis 

msgavsi ujredebisgan, romlebic ganlagebulni arian erTmaneTis 

paralelurad, SemaerTebeli qsovilis Semcveli konebis saxiT. 

ujredebis birTvebi gamozneqilia. SeiZleba Segvxvdes koncentruli 

sxeulebi da fsamomuri sxeulakebi (ix. suraTi 3.2.). 
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 suraTi 3.2. fibroblasturi meningioma.                                           

   

     gardamavali tipis meningioma Seicavs meningoTeluri da 

fibrozuli meningiomebis elementebs., xolo fsamomuri tipi - didi 

raodenobiT fsamomur sxeulakebs; angiomatozuri meningioma Zlieraa 

vaskularizebuli, xolo mikrosistuli meningioma Seicavs didi 

raodenobiT mikrosistebs, romlebic garSemortymulia varskvlavisebri 

formis simsivnuri ujredebiT. Zalian iSviaT histologiur variants 

warmoadgens sekretoruli meningioma, romelic axdens hialinuri 

CanarTebis maformirebeli nivTierebebis sekrecias. metaplasturi tipis 

meningiomebs axasiaTebT meningoTeluri ujredebis transformacia 

(metaplazia) sxva saxis ujredebad (magaliTad, adipocitebad). 

     atipiur meningiomebs tipiuri formebis msgavsi struqtura 

gaaCniaT, magram erTmaneTisagan gansxvavdebian rigi histologiuri 

niSnebis mixedviT.  

     anaplastiuri (avTvisebiani) meningiomebi gamoirCevian mkveTrad 

gamoxatuli kataplaziis struqturuli da ujreduli niSnebiT, rac maT 

mniSvnelovnad ganasxvavebs atipiuri da tipiuri formebisagan. 

     Cveni kvlevebis mixedviT, meningiomebis atipiuri da anaplastiuri 

formebis Tanafardoba iyo Semdegnairi (ix. cxrili 3.2.):                           
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                                                                cxrili 3.2. 

Tavis tvinis tipiuri, atipiuri da anaplastiuri meningiomebis 

raodenobaTa Tanafardoba 

 

meningiomebis histologiuri tipi Ppacientebis raodenoba % 

tipiuri 181 84,0 

atipiuri 30 14,0 

anaplastiuri 4 2,0 

 

     atipiuri da anaplastiuri meningiomebis makroskopuli suraTi 

sakmaod specifiuria. maT gaaCniaT sxvadasxva sididis kvanZis forma, 

konsistenciis sxvadasxva xarisxi (mkvrividan rbil elastiuramde), 

xandaxan - araswori formis, xorkliani zedapiri. simsivnuri kvanZi, 

rogorc wesi, momrgvalo an ovaluri formisaa, gamodis magari 

garsidan da emagreba mis Sida zedapirs. simsivnis zrdis sawyisi zonis 

(matriqsis) farTobi ar aris damokidebuli meningiomebis zomebze. 

     Tavis tvinis meningiomebs upiratesad axasiaTebdaT intrakraniuli 

mimarTulebiT zrda, ris gamoc Tavis tvinis qsovilSi iqmneba e. w.  

eqskavaciebi (CaRrmavebebi). zog SemTxvevaSi adgili hqonda magari 

garsis simsivnur infiltracias da qalas Zvlebis cvlilebebs an 

hiperostozebis saxiT, an Zvlis destruqcias da meningiomis qsovilis 

eqstrakraniulad gavrcelebas. Cveni dakvirvebebis monacemebiT 

hiperostozebi gamovlinda SemTxvevaTa 19,5 %-Si, xolo qalas Zvlebis 

destruqcia - SemTxvevaTa 8,8 %-Si. 

     histologiuri gamokvlevebis monacemTa mixedviT tipiur da 

atipiur meningiomebs gaaCniaT erTmaneTis msgavsi Seneba, magram am 

ukanasknelT axasiaTebT ujreduli da birTvuli polimorfizmi (ix. 

suraTi 3.3.); aseve, mWidrod ganlagebuli patara birTvebis Semcveli 

ujredebis zonebi, romelTac praqtikulad ar gaaCniaT citoplazma - e. 

w. « SiSveli » birTvebi.                                                             

 



 

suraTi 3.3. atipiuri meningioma. 

 

    histologiur preparatebSi xandaxan vlindebian giganturi 

ujredebi, romlebsac gaaCniaT msxvili, eqscentrulad ganlagebuli 

hiperqromuli birTvi. xSiria anizomorfizmis niSnebi, rodesac ujredis 

birTvs aqvs maxinji forma.  

    atipiuri meningiomebis qsovilSi simsivnuri ujredebi ganlagebulia 

ufro mWidrod da uwesrigod, rac cvlis tipiur arqiteqtonikas. xSiria 

simsivnis stromis boWkoebis limfocitebiT infiltracis SemTxveva da 

perivaskuluri leikocituri infiltratebis arseboba. vaskularizaciis 

xarisxi sxvadasxvaa, adgili ar aqvs sisxlZarRvebis kedlebis 

paTologiur cvlilebebs; aRiniSneba mitozuri gayofis erTeuli 

figurebi. Tavis tvinis atipiur meningimebs upiratesad axasiaTebT 

eqspansiur-infiltraciuli tipis zrda (ix. suraTi 3.4.). 
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suraTi 3.4. Sereuli tipis atipiuri meningioma. 

 

    Cveni gamokvlevebis mixedviT (ix. cxrili 3.3.) sxvadasxva 

histologiuri tipis atipiuri meningioma aRmoaCnda 30 pacients (14,0 %). 

maT Soris meningoTeluri tipi daudginda 19 pacients (63,4 %), Sereuli 

tipi - 10-s (33,3 %). fibroblasturi diferencirebis atipiuri meningioma 

dafiqsirda mxolod 1 pacientTan (3,3 %). 

 

                                                                cxrili 3.3.  

atipiuri meningiomebis histologiuri tipebi 

 

Mmeningiomis histologiuri tipi Ppacientebis raodenoba % 

meningoTeluri 19 63,4 

Sereuli 10 33,3 

fibroblasturi 1 3,3 

sul 30 100 

 

    atipiuri meningiomebis histologiuri kriteriumebia: simsivneSi 

ujredebis mWidro ganlageba, birTvuli polimorfizmi, birTvakis 

mkafio vizualizacia (amoburcva), momatebuli mitozuri aqtivoba 

(mxedvelobis areSi mitozis 1 figuris gamoCena), nekrozebis patara da 
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erTeuli kerebis formireba, simsivnis SemaerTebelqsovilovani 

boWkoebis limfocitebiT infiltracia. 
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moCnda, rom simsivnis qsovili 

        

    Tavis tvinis anaplastiuri (avTvisebiani) meningiomebis 

histologiuri gamokvlevebis dros aR

Sedgeba hiperqromuli, araTanabrad ganlagebuli, polimorfuli 

ujredebisagan. histologiuri preparatis zog ubanSi simsivnis 

ujredebi Seicaven mwiri raodenobis protoplazmas, arian patara zomis 

da monomorfuli. sxva ubnebSi aRiniSneba giganturi zomis, erT- an 

mravalbirTviani ujredebis arseboba. am ujredebs axasiaTebT birTvebis 

Taviseburi forma, mkveTri hiperqromuloba, mravlobiTi mitozebi (ix. 

suraTi 3.5.).                                                                 

 

 

suraTi 3.5. anaplastiuri meningioma. 

                                                   

a «kapilaruli »  tipis, mcire 

traciuli zrdis tipi. 

a n

ebel histologiur kriteriumebs 

    simsivnis parenqimaSi aRiniSneb

kalibris mqone sisxlZarRvebi. axasiaTebT infil

aseve, anapl stiuri me ingiomebis histologiuri suraTisTvis 

gansakuTrebiT damaxasiaTebelia didi raodenobiT, sxvadasxva formisa 

da zomis, nekrozis ubnebis arseboba. 

    Cveni kvlevebis Sedegad anaplastiuri meningioma daudginda 4 

pacients (2,0 %). misTvis damaxasiaT

miekuTvneba: tvinis qsovilisTvis damaxasiaTebeli histoarqiteqtonikis 

dakargva (mikrokoncentruli struqturebis gaCena), mkveTrad 

gamoxatuli birTvuli polimorfizmi, simsivnis mTel struqturaSi 

ujredebis Zalian mWidro ganlageba, mravlobiTi mitozebis da 
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nekrozis ubnebis arseboba. anaplastiuri meningiomebs atipiurisgan 

gansakuTrebiT ganasxvavebs epiTeliur-embrionuli tipis struqturebis 

Camoyalibebis unari. kerZod, am ukanasknels miekuTvneba papilaruli 

struqturebi (ix. suraTi 3.6.), napralisebri da momrgvalo Rruebi, 

romlebic amofenilia simsivnuri ujredebiT. 

                                                                               

 

suraTi 3.6. papilaruli meningioma. 

                                                   

ndes araerTgvarovani struqtura. 

iSnebi xSirad vlindeba 

 

 

    simsivnur kvanZs SeiZleba hqo

amitomac zemoT mocemuli histopaTologiuri n

simsivnuri kvanZis mxolod ramdenime ubanSi, rac saWiroebs preparatis 

srul klinikur-morfologiur Seswavlas. 
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3.3. Tavis tvinis meningiomebis diagnostikis Tanamedrove meTodebi 

   i 

iagnostikis mizniT kompiuteruli tomografia Cautarda 157 pacients, 

nis meningiomebis kvlevebi kompiuteruli tomografiis 

meSveobiT 

 

      kompiuteruli tomografi mebis Sesaxeb iZleva 100-jer 

t informacias, vidre adre arsebuli standartuli kraniografia. 

 

   meningiomebis srulfasovani gamokvlevebisa da diferencialur

d

maT Soris 122-s – kt-angiografiiT, xolo magnitur-rezonansuli kvleva 

angioreJimiT – 215-ve pacients. Catarda kt da mrt kvlevebiT miRebuli 

Sedegebis Sesabamisobis analizi intraoperaciul da morfologiur 

monacemebTan.  

 

3.3.1. Tavis tvi

a meningio

me

Tavis tvinis meningiomebis kt-diagnostikaSi arsebobs paTologiuri 

cvlilebebis pirdapiri da iribi niSnebi. pirdapir niSnebs miekuTvneba 

tvinis nivTierebis simkvrivis cvlilebebi, romelic isazRvreba 

densitometriis meSveobiT. irib niSnebs miakuTvneben tvinis Suamdebare 

struqturebis cdomas, liqvoruli sistemis cdoma-dislokacias, 

moculobiTi warmonaqmnis irgvliv Tavis tvinis qsovilis simkvrivis 

cvlilebebs. kt-kvlevebis dros miRebuli monacemebi gamoixateba 

SedarebiTi sidideebiT (Haunsfield-is ricxvebi), romlebic warmodgenilia 

Skalis saxiT. Haunsfield-is Skalas gaaCnia 2000 gradacia. pirobiT 

erTeulad - 0 - aRebulia wylis absorbciis koeficienti, - 1000 (Skalis 

qveda zRvari) Seesabameba rentgenuli gamosxivebis Sesustebas haerSi, 

xolo + 1000 Seesabameba rentgenuli gamosxivebis Sesustebas Zvlis 

kompaqtur SreSi. Tavis tvinis nivTierebasTan SedarebiT 

intrakranialuri warmonaqmnebi klasificirdebian rogorc 

hiperdensiuli (momatebuli simkvrivis), izodensiuli (maTi simkvrive 

utoldeba tvinis nivTierebis simkvrives) da hipodensiuri (dabali 

simkvrivis). adgili aqvs maT kombinaciebsac. kompiuteruli tomografiis 

meSveobiT SesaZlebeli xdeba Tavis tvinis meningiomis vizualizacia 

misi zrdis pirdapiri da iribi niSnebis gamovlena: lokalizaciis, misi 

qalas ZvlebTan, tvinis anatomiur elementebTan damokidebulebisa da 
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s arseboba. aseTi ubnebi iSviaTi iyo atipiuri da 

 Tavis tvins 

saer

zrda-gavrcelebis mimarTulebis dazusteba. meningiomebisa da im 

simsivneebis mkafio gamovlenis mizniT, romlebic ar manifestirdebian 

natiur kt-suraTebze, gamoiyeneba kt-kvlevebi kontrastuli gaZlierebiT 

(Cvens SemTxvevaSi gamoiyeneboda i/v preparati ultravisti Sesabamisi 

dozirebiT). kontrastuli preparatis i/v Seyvana iwvevs simsivnis 

simkvrivis momatebas 10 - 40 erTeuliT, xolo absorbcias adgili aqvs 5 

wuTis Semdeg. kontrastuli nivTierebis CarTva xdeba uSualod 

simsivnis parenqimaSi, rac miuTiTebs meningiomebis sakuTari 

mikrokapilaruli qselis arsebobaze, romelsac axasiaTebs momatebuli 

gamtarebloba. atipiuri da anaplastiuri meningiomebis SemTxvevaSi 

adgili hqonda kontrastuli nivTierebis arahomogenur CarTvas 

simsivnis parenqimaSi, rac miuTiTebs iq dabali simkvrivis ubnebis 

arsebobaze. Tavis tvinis meningiomebis diagnostikaSi mniSvnelovan 

kriteriums warmoadgens simsivnis periferiuli ubnebis konturebis 

forma. kt-kvlevebis dros Cveni monacemebiT, SemTxvevaTa 92 %-Si, 

tipiuri meningiomebi vizualizdebian, rogorc momrgvalo-ovaluri, 

xolo 8 %-Si - rogorc brtyeli formis da swori, Tanabari konturebis 

mqone warmonaqmnebi. erTeul SemTxvevebSi meningiomas gaaCnda araswori 

forma da konturebi.  

      meningiomebis parenqimaSi SesaZlebelia sxvadasxvanairi zomisa da 

formis gakirvis ubnebi

avTvisebiani meningiomebis parenqimaSi. sainteresoa, rom simsivnuri 

kvanZis irgvliv mdebare tvinis nivTierebas SemTxvevaTa 74 %-Si 

aReniSneboda dabali simkvrive (peritumoruli SeSupebis zona). 

meningiomebis dros SeSupebis mizezi simsivnis onkogenis - 

sisxlZarRvovani endoTelialuri zrdis faqtoris (VEGF) eqspresiaa. es 

cila   gavlenas axdens sisxlZarRvebis zrdaze da simsivnis irgvliv 

mdebare SeSupebis gamomwvev ZiriTad faqtors warmoadgens.  

 sisxlZarRvovan endoTeliur faqtors peritumoruli SeSupebis 

gamowveva mxolod im SemTxvevaSi SeuZlia, Tu simsivnesa da

To sisxlZarRvebi gaaCniaT. Tu meningiomebis sisxlmomarageba 

xorcieldeba mxolod magari garsis sisxlZarRvebidan, peritumoruli 

SeSupeba ar viTardeba (Yoshioka H., Hama S., Taniguchi E. Peritumoral brain edema 
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 iyos lokaluri an 

vis tvinis meningiomebis dros kompiuteruli tomografia 

                                          

associated with meningioma influence of vascular endothelial growth factor expression and 

vascular blood supply // Cancer. - 1999. - Vol. 85. - P. 936 - 944.).  

      peritumoruli SeSupeba, Tavis mxriv, SeiZleba

generalizebuli xasiaTis da gavrceldes naxevarsferos farTobis 2/3-

ze. pirdapirproporciuli damokidebuleba simsivnis kvanZis zomasa da 

perifokaluri SeSupebis sidides Soris ar arsebobs. SeSupeba 

yovelTvis gvxvdeba atipiuri da anaplastiuri meningiomebis 

arsebobisas. garda amisa, am dros kt-kvlevebiT TiTqmis yovelTvis 

(Cveni kvlebis monacemebiT - SemTxvevaTa 93 %-Si) vlindeba parkuWovani 

sistemis kompresia da dislokacia. es ukanaskneli aseve miekuTvneba 

intrakranialuri meningiomebis diagnostirebis irib kt-niSnebs. 

parkuWovani sistemis kompresiisa da dislokaciis done ZiriTadad 

damokidebulia Tavis tvinis nivTierebis perifokaluri SeSupebis 

xarisxsa da gavrcelebaze. sakuTriv simsivnis zoma da lokalizacia 

parkuWovani sistemis kompresiasa da dislokaciaze nakleb gavlenas 

axdens. 

      Ta

yvelaze infrmaciuli meTodia Zvlovani struqturebis cvlilebebis 

diagnostirebisTvis. simsivnis matriqsis midamoSi hiperostozi da 

Zvlebis sxvadasxva xarisxis destruqcia gamovlinda SemTxvevaTa 38 %-

Si (ix. suraTi 3.7.). 

                     

 

suraTi 3.7. Tavis tvinis meningioma. hiperostozis inversia marcxena 

TvalbudeSi. 
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taze gavrcelebuli hiperostozebi, Zvlis gareTa 

v

uli nivTierebis gamoyenebiT 

i 

 

ribi niSnebic. kerZod, Sua xazze ganlagebuli Tavis 

       atipiur da anaplastiur meningiomebs axasiaTebdaT Zvlis 

SigniTa firfi

zedapirze - e. w. “nemsisebri” hiperostozebis arseboba da Z lebis 

yvela Sris dazianeba. kt-gamokvlevebiT vlindeba am zonaSi Zvlis 

qsovilis lokaluri gasqeleba da srtuqturis cvlileba, aseve 

araswori konturebi. simsivnis zrdis zonaSi araswori, aramkafio 

kideebis mqone Zvlovani destruqciis ubnebis gamovlena miuTiTebs 

avTvisebiani meningiomebis arsebobaze.  

      kompiuteruli tomografia Cautarda 157 pacients. gamokvlevebi 

mimdinareobda intravenurad kontrast

(ultravisti-300 an ultravisti-370). aRsaniSnavia, rom kontrastuli 

gaZlierebiT kt-gamokvlevebis Catarebis Cvenebaa is faqtic, rom sakmaod 

xSirad meningioma iyo izodensiuri Tavis tvinis qsovilTan mimarTebaSi. 

kontrastirebis Semdeg meningiomis simkvrive TandaTan izrdeboda 

haunsfildis 10 - 40 erTeuliT. gamokvlevebis monacemTa mixedviT, 

yvelaze xSirad simsivnes gaaCnda momrgvalo an ovaluri, SedarebiT 

iSviaTad - brtyeli forma, simkvriviT +42-dan +80 erTeulamde. atipiuri 

da anaplastiuri meningimebis zomebs Soris raime mniSvnelovani sxvaoba 

ar gamovlenila. am simsivneebisTvis damaxasiaTebelia hipodensiuri 

perifokaluri SeSupebis arseboba. SeSupebis zonis sigane meryeobda 1-

dan 5 sm-mde, xolo misi simkvrive 11-dan 22 haunsfildis erTeulamde. 

      yvelaze didi perifokaluri SeSupeba dafiqsirda parasagitaluri 

da bazaluri meningiomebis SemTxvevaSi, rac, Cveni azriT, msxvil

venuri koleqtorebidan sisxlis gamodinebis gaZnelebiTaa gamowveuli. 

      kompiuteruli tomografiiT meningiomebis gamokvlevebis  dros 

Cven vswavlobdiT simsivnis gavlenas qalas Zvlebze, mis konturebs da

parenqimas. 34 pacientTan (16,0 %), romelTac daudgindaT atipiuri da 

anaplastiuri meningiomis diagnozi, simsivnes aReniSneboda araswori da 

aramkafio konturi. 28 SemTxvevaSi (13,0 %) simsivnis parenqima iyo 

araerTgvarovani, patara kistozuri RruebiT. meningiomis parenqimis 

kalcifikatebi mcire CanarTebis saxiT diagnostirebulia mxolod 3 

pacientTan (1,3%).  

     kt-kvlevebis meSveobiT gamovlenil iqna simsivnis zrdis 

damadasturebeli i
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i) cdoma ar dafiqsirebula.  

vn d T qs

mokvlevebis dros “Zvlovani 

 

emoT aRvniSneT, xorcieldeboda kt-perfuziuli gamokvlevebis 

me

yvanis dros da Seyvanis 

Se

uloba Tavis tvinis Sesabamis midamoSi. es cneba 

mo

misi moculobis tvinis qsovilSi sisxlis 

ga

tvinis anatomiuri elementebis (namgali, wyalsadeni, III da IV parkuWebi) 

cdoma, liqvoruli gzebis deformacia (Seviwroeba an gafarToveba). 

cdomis sidide meryeobda 4 mm-dan 17 mm-mde da damokidebuli iyo 

simsivnis zomasa da lokalizaciaze, aseve perifokaluri SeSupebis 

sidideze. 

     Sua xazze ganlagebuli simsivneebis SemTxvevaSi (falqs-

meningiomeb

     simsi is zr is zonaSi avis qalas Zvlovani ovilis 

mdgomareobis Sefaseba xdeboda kt-ga

fanjris” reJimiT miRebuli Sedegebis mixedviT. cvlilebebi ZvlebSi 

gamovlenilia 42 pacientTan (19,5 %) sxvadasxva saxis hiperostozebis 

saxiT (gareTa, SigniTa, Sereuli). 19 SemTxvevaSi (8,8 %) 

diagnostirebulia Zvlovani destruqciis ubnebi aramkafio da araswori 

kideebiT. 

   Tavis tvinis meningiomebis hemodinamikuri parametrebis Seswavla,

rogorc z

SveobiT. kt-s mTavari upiratesoba mr-kvlevasTan SedarebiT aris 

pirdapirproporciuli damokidebuleba simkvrivis koeficientsa da 

kontrastuli nivTierebis koncentracias Soris. 

   kt-kvlevebis dros Tavis tvinis qsovilovani perfuziis Sefaseba 

xdeboda intravenurad kontrastis Seyvanamde, Se

mdeg. Tavis tvinis qsovilovani hemodinamikis Sesafaseblad viyenebdiT 

Semdeg parametrebs:  

   Сerebral blood volume (CBV - tvinis sixlis mimoqcevis moculoba) - 

sisxlis saerTo moc

icavs sisxlis moculobas rogorc kapilarebSi, aseve SedarebiT 

msxvil sisxlZarRvebSi - arteriebSi, venebSi, arteriolebsa da 

venulebSi. mocemuli maCvenebeli izomeba mililitrebiT 100 gram tvinis 

nivTierebaze (ml/100 gr).  

   Сerebral blood flow (CBF - sisxlis mimoqcevis moculobiTi siCqare) - 

drois erTeulSi Sesaba

rkveuli raodenobis gavlis siCqare. izomeba ml/100 grXwT erTeulebiT.  



   Mean transit time (MTT - cirkulaciis saSualo dro) - saSualo dro, 

romlis ganmavlobaSi sisxli gaivlis Tavis tvinis arCeuli nawilis 

sisxlZarRvebSi. izomeba wamebiT (wm). 

   Impulse residual function time (IRF T0)  - Tavis tvinis qsovilis miTiTebul 

wertilSi kontrastuli nivTierebis miRwevis dro. aRniSnavs tvinis 

qsovilis kontrastirebis dawyebas (wm). 

   centraluri moculobis principis Tanaxmad, romelic saerToa 

qsovilovani perfuziis Sefasebis yvela meTodisaTvis, es parametrebi 

erTmaneTTan dakavSirebulia Semdegnairad: CBV = CBF x MTT. 

     kt-perfuziis mimdinareobis procesSi Tavis tvinis qsovilis 

perfuzias vafasebdiT TiToeuli parametrisTvis Seqmnili ruqebisa (ix. 

suraTi 3.8. da suraTi 3.9.) da maTi absoluturi da SedarebiTi sidideebis 

safuZvelze tvinis Sesabamis ubanSi. 

                                                                   

 

suraTi 3.8.  perfuziuli ruqis agebis procesi. 
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 suraTi 3.9. kt-perfuziuli kvlevis ZiriTadi parametrebi. 

                           
      zogierT SemTxvevaSi, garda zemoaRniSnuli parametrebisa, kt-

perfuziuli gamokvlevebis dros isazRvreboda dro kontrastuli 

nivTierebis pikuri koncentraciis miRwevamde -  time to peak, TTP. aseve, 

Sesabamis Wrilze xdeboda ramdenime saintereso midamos (ROI, region of 

interest) moniSvna, sadac xdeboda cerebraluri perfuziis saSualo 

maCveneblebis gamoTvla da xdeboda grafikis - “dro-simkvrive” ageba.       

aRsaniSnavia, rom Blood Flow perfuziul parametrebs Soris yvelaze 

specifiuria meningiomis qsovilSi neovazogenezis manifestirebis mxriv; 

amitom es parametric agebulia ramdenime perfuziuli rukisgan, 

romlebic moicaven tvinis simetriuli ubnebis Sedarebis ramdenime 

variants, aseve ramdenime grafikisgan, romelic asaxavs intensivobis 

matebas droSi. damatebiTi permeability surface parametri asaxavs 

hematoencefaluri barieris dazianebas meningiomebis sakuTari 

sisxlZarRvovani qselis gamavlobis gazrdis gamo (ix. suraTi 3.10.).  
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suraTi 3.10. Tavis tvinis kt-perfuzia. permeability surface - asaxavs 

hematoencefaluri barieris dazianebis xarisxs. 

 

     kt-perfuziuli kvlevebis dros (22 pacienti) rentgenokontrastuli 

nivTierebis (ultravisti-300 an ultravisti-370) bolusuri intravenuri 

Seyvana xdeboda 350-370 mg/ml koncentraciiT (Seyvanis siCqare 4 ml/wm). 

skanirebis spiraluri reJimebis meSveobiT viRebdiT Wrilebis serias 1 

wamis intervaliT, kontrastis Seyvanidan 60 wamis ganmavlobaSi. am 

tipis gamokvlevebis meSveobiT tardeboda Tavis tvinis meningiomebis 

diferencialuri diagnostika sxva simsivneebTan mimarTebaSi, rac 

efuZneboda qsovilebis histologiuri tipis dadgenas. magaliTad, 

perfuziul-Sewonili gamosaxulebebis mixedviT warmatebiT vaxdendiT 

naTxem-xidis kuTxis nevrinomebisa da meningiomebis diferenciacias. 

gamokvlevis SedegebiT dadginda, rom Tavis tvinis meningiomebiT 

daavadebul pacientebSi arsebobs mkveTri korelacia lokalur 

sisxlis mimoqcevasa da angiografiul monacemebs Soris (ix. suraTi 

3.11.):                                                                                 
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suraTi 3.11. 

didi zomis Tavis tvinis meningioma. perfuziuli kt-kvleva. pacientis 

sisxlis mimoqcevis ruka.  a - CBV; b - kt kontrastuli gaZlierebiT; g - 

cerebruli angiografia, gverdiTi proeqcia. naTladaa gamoxatuli 

simsivnuri qsovilis sisxlis mimoqcevis moculobis mkveTri mateba, rac 

srul korelaciaSia angiogramaze asaxul simsivnis uxv 

sisxlmomaragebasTan. 

 

      amrigad, kompiuteruli tomografiiT miRebuli monacemebis 

safuZvelze SeiZleba davaskvnaT, rom simsivnis konturebis 

uswormasworoba da aramkafio gamosaxuleba, qsovilis heterogenuloba 

da parenqimaSi kistebis arseboba, simsivnis matriqsis midamoSi Tavis 

qalas Zvlebis reaqciis niSnebi (hiperostozi, destruqcia) miuTiTeben 

atipiuri da anaplastiuri meningiomis arsebobaze. kt-perfuziuli 

kvlevebi gvaZlevs saSualebas srulad SeviswavloT simsivneebis 

hemodinamika, sisxlmomarageba da hematoencefaluri barieris dazianebis 

xarisxi. aseve, simsivnis parenqimaSi ganvsazRvroT neovazogenezis 

procesis intensivoba. kvlevis am meTodiT SesaZlebelia Tavis tvinis 

meningiomebis diferencialuri diagnostika sxva simsivneebTan 
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mimarTebaSi. aRsaniSnavia, rom meningiomebs axasiaTebT perfuziis 

maRali maCveneblebi, ris gamoc xasiaTdebian sisxldenis maRali riskiT 

operaciuli mkurnalobis dros. 
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   3.3.2. Tavis tvinis meningiomebis gamokvleva magnitur-rezonansuli 

tomografiis meSveobiT. 

       

       magnitur-rezonansuli tomografia Cautarda 215-ve pacients. 

yvela kvlevis dros damatebiT gamoyenebul iqna mr-angiografiuli 

reJimi, romelic ar moiTxovda kontrastuli nivTierebis specialurad 

gamoyenebas. mrt-kvlevebi saSualebas gvaZlevda gangvesazRvra 

meningiomebis topografia Tavis tvinis sisxlZarRvebTan da venur 

sinusebTan mimarTebaSi, dagvedgina simsivneebis sisxlmomaragebis 

wyaroebi da Segvefasebina maTi vaskularizaciis xarisxi. rutinuli 

kvlevebi mimdinareobda T1- da T2-relaqsaciis reJimebis meSveobiT. 

axali, Tanamedrove ofciebis gamoyeneba xdeboda samedicino Cvenebebis 

da saWiroebis mixedviT (ix. qvemoT).  

      Tavis tvinis TiToeul gamosakvlev struqturas aqvs muqi an 

naTeli feri, rac damokidebulia arCeul kvlevis reJimze. mrt-

kvlevebis dros kontrastulobas qmnis T1- da T2 reJimebs Soris 

signalebis sxvaoba. sainteresoa, rom arseboben struqturebi, romlebic 

ar icvlian fers kvlevis meTodebTan mimarTebaSi. kerZod, tvinis 

qsovilsa da simsivnis parenqimas yovelTvis aReniSnebaT naTeli, Ria 

feri (gansakuTrebiT T1-reJimSi), radganac Seicaven didi raodenobiT 

wyalbadis birTvebs. Sesabamisad, muqi SeferilobiT gamoirCevian 

struqturebi, romlebSic wyalbadis Semcveloba naklebia: Tavis qalas 

TaRi da fuZe, tvinis arteriebi da venebi, magari garsi, kalcifikatebi, 

haeri Tavis qalas wiaRebSi. mrt-kvlevebiT sakmaod mkafiod 

vizualizdeboda Zvlovani qsovilis cvlilebebi simsivnis matriqsis 

midamoSi, radgan gareTa da SigniTa Zvlovani firfitebi iZlevian 

hipointensiur signalebs, xolo diploiduri nivTiereba – 

hiperintensiurs. meningiomis mier Tavis qalas Zvlebis infiltraciis 

dros vizualizacia mniSvnelovnad umjobesdeba. 

      mrt-gamokvlevebis dros, T1-reJimis gamoyenebisas, meningiomebi 

vizualizdebodnen, rogoc izointensiuri, an ramdenadme hipointensiuri 

warmonaqmnebi Tavis tvinis rux nivTierebasTan mimarTebaSi. T2-reJimSi 

gamokvlevis dros signali varirebda izointensiuridan umniSvnelod 

hipointensiuramde intervalSi. simsivneebis gareTa konturi isaxeboda 
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SedarebiT mkafiod. meningiomebis qsovilSi mikrokalcinatebisa da 

kistebis arsebobis SemTxvevaSi vRebulobdiT heterointensiur signals. 

rutinuli, ukontrasto mrt-gamokvlevebiT Tavis tvinis meningiomebis 

arsebobis damadasturebeli pirdapiri niSnebis gamovlena sakmaod 

rTulia. kontrastuli gaZliereba mniSvnelovnad  zrdis diagnostikis 

am meTodis informatiulobas. aRniSnuli mizniT gamoiyeneboda 

paramagnituri Tvisebebis mqone gadoliniumis preparatebi - magnevisti 

da omniskani. kontrastuli gaZlierebis dros meningiomebis ukeTesi 

vizualizaciis safuZvelia simsivneSi hematoencefaluri barieris 

darRveva, ris gamoc mis parenqimaSi izrdeba sisxlZarRvebis gamavloba. 

simsivnis parenqimaSi kontrastuli nivTierebis dagroveba 

mniSvnelovnad aZlierebs signalis intensivobas T1-reJimSi da aadvilebs 

diagnozis dasmas. aseve aRsaniSnavia, rom kontrastirebis procesSi 

aRiniSneba kontrastuli nivTierebis lokaluri dagroveba simsivnis 

matriqsis zonaSi. meningiomis arsebobis arapirdapiri niSnebi 

vizualizdeba ukontrasto mrt-kvlevebis drosac. kerZod, sxvadasxva 

xarisxis perifokaluri SeSupeba gacilebiT adre vlindeba mrt-

gamokvlevis dros, vidre kt-skanebze. aseve kargad vizualizdeba mas-

efeqtiT gamowveuli mosazRvre da Sua struqturebis cdoma. magnitur-

rezonansul tomografiasTan SedarebiT qalas Zvlebis cvlilebebis 

diagnostirebaSi kt-kvlevebi gacilebiT informatiulia, magram 

pirvelis meSveobiT ufro ioli iyo eqstrakranialurad da  Zvlis 

Rrublovan nivTierebaSi gavrcelebuli meningiomebis rbilqsovilovani 

nawilebis vizualizacia.  

      meningiomebis diagnostirebas aseve aadvilebda mr-angiografiis 

programis gamoyeneba (ix. qvemoT - Tavi 3.3.3.). es monacemebi saSualebas 

gvaZlevda gamogvekvlia simsivnis lokalizacia da misi damokidebuleba 

Tavis tvinis magistralur sisxlZarRvebTan da venur sinusebTan. 

Sesabamisad, mniSvnelovnad ioldeboda qirurgiuli Carevis taqtikisa 

da moculobis obieqturi dagegmareba. 

jamSi, magnitur-rezonansuli tomografiis monacemebis mixedviT, 145 

SemTxvevaSi simsivne iyo homogenuri struqturis, xolo 70 SemTxvevaSi 

mis parenqimaSi monacvleobda hiper- da hipointensiuri ubnebi, rac 
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ganpirobebuli iyo mikrokalcinatebis, wvrili kalibris sisxlZarRvebis, 

mcire zomis kisturi CanarTebis da nekrozis ubnebis arsebobiT. 

simsivnis Sida kalcinatebi gamovlinda 150 SemTxvevaSi T2-Sewonil 

gamosaxulebaze, 45 SemTxvevaSi T1-Sewonil skanebze da 20 SemTxvevaSi 

FLAIR mimdebrobiT kvlevisas. kalcinatebi isaxeboda daqveiTebuli 

intensivobiT yvela aRniSnul reJimSi kvlevisas.  

sxvadasxva zomis kisturi CanarTebi isaxeboda 38 pacientTan 

liqvorisadmi izointensiuri signaliT T1 da T2 Sewonil skanebze. FLAIR 

reJimSi kvlevisas 27 SemTxvevaSi kisturi komponenti gamoisaxa 

momatebuli intensivobiT, rac dakavSirebuli iyo kistis RruSi 

cilovani fraqciebis momatebasTan, xolo 11 SemTxvevaSi kistis SigTavsi 

izointensiuri iyo liqvorisadmi. 5 SemTxvevaSi vlindeboda simsivnis 

mWidro kontaqti Zvlovan sturturebTan. simsivnis ZvalSi Cazrda da misi 

destruqcia, rac dadasturda intraoperaciuli monacemebiT.  

difuzia-Sewonili magnitur-rezonansuli tomografia Cveni 

kvlevebisTvis warmoadgenda aucilebel meTods, romlis meSveobiTac 

isazRvreboda meningiomebis qsovilebSi sisxlis gamavlobis xarisxi da 

xasiaTi, simsivnis konsistencia, rasac gadamwyveti mniSvneloba aqvs 

qirurgiuli mkurnalobis taqtikisaTvis (29 SemTxveva). aRsaniSnavia, rom 

rutinuli T1 da T2 gamosaxulebebi ar iZleoda simsivnis konsistenciaze 

saTanado daskvnebis gakeTebis saSualebas.  

difuzur-Sewonili mr-tomogramebis misaRebad viyenebdiT  EPI “spin 

eqos” eqoplanarul impulsur Tanmimdevrobebs erTnairi amplitudisa da 

sigrZis ori difuzuri gradientiT. qsovilSi wylis difuzuri 

Tvisebebis raodenobrivi Sefasebis mizniT xdeboda parametruli 

difuzuri rukebis ageba, romlebzec TiToeuli piqselis feri 

Seesabameba gazomil difuziis koeficients. wylis difuziis maRali 

siswrafis mqone qsovilebi ruqaze mowiTalo-moTeTro feris iyo, xolo 

dabali difuziis mqone qsovilebi - mocisfro-moSavo feris (ix. suraTi 

3.12.): 

                                                                   



 

suraTi 3.12. 

difuziuri mr-gamokvleva. a - kombinirebuli difuziur-Sewonili 

gamosaxuleba; difuziis faqtori b=1000 wm/mm2.  b - difuziuri feradi 

ruka mocemul doneze. 

 

Tavis tvinis simsivneebis kompleqsur diagnostikaSi farTod 

viyenebdiT anizotropul DWI kvlevas, romelic dafuZnebulia cocxal 

qsovilSi molekulebis qaosuri moZraobis principze. es meTodi Zalian 

mniSvnelovani iyo simsivneebis avTvisebianobis xarisxis gansaRvrisa da 

vazogenuri SeSupebis ukeT SefasebisaTvis. Sesabamisad, SesaZlebeli 

gaxda simsivnis soliduri komponentis, simsivnis infiltraciis zonis, 

peritumoruli SeSupebis, simsivnisSida nekrozis ubnebis da kistebis 

erTmaneTisagan maRali sizustiT diferencireba. gansakuTrebul 

mniSvnelobas am SemTxvevaSi iZens ara marto sxvadasxva tipis 

simsivneebis diferencirebis SesaZlebloba, aramed anizotropiis 

Seswavla da traqtografiis Catareba. 

  traqtografiuli gamokvlevebis Catarebis dros gamoiyeneboda spin-

eqo da eqoplanaruli Tanmimdevroba _ single-shot spin-echo echo-planar imaging. 

moZraobiTi artefaqtebis koreqciisTvis gamoiyeneboda eqo-navigatori. 

Tavis tvinis meningiomebis diagnostirebis mizniT, aseve, gamoiyeneboda 

paraleluri tomografiis meTodika (SENSE) 2-4 faqtoriT, WrilTa 

raodenoba - 96. isini orientirebuli iyo Tavis tvinis wina da ukana 
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SesarTavebis SemaerTebeli xazis perpendikularulad. Wrilis sisqe 

Seadgenda 2,3 mm-s, maT Soris intervali - 0, gamosaxulebis veli - 220 mm, 

ganmeorebis dro (TR) - 6,599-8,280 miliwami, eqos dro (ТЕ) - 70 miliwami. 

rac Seexeba difuziis koeficients (b), is Seadgenda 600 wm/mm2-s 

traqtografiuli gamokvlevis saSualo xangrZlivoba Seadgenda 10 wuTs. 

Tavis tvinis meningiomis diagnozis gamo traqtografiis meSveobiT 

gamokvleul iqna 9 pacienti. 

  difuziur-Sewonili mr-gamokvlevebis Sedegad miRebuli monacemebis 

damuSaveba (traqtogramebis rekonstruqcia) mimdinareobda specialuri 

programuli uzrunvelyofis safuZvelze. Cven vawarmoebdiT Tavis tvinis 

im CvenTvis saintereso zonebis gamoyofas, sadac unda mogvexdina 

Sesabamisi traqtogramebis rekonstruqcia (aqsialur gamosaxulebebze  

kortikospinaluri traqti, xolo sagitalurze - zoliani sxeuli). 

qsovilebSi wylis difuziis anizotropulobis vizualizaciis mizniT 

gamoiyeneboda traqtografia, Tumca difuziis nawilobrivi anizotropia 

vlindeba umartivesi formiTac (ix. suraTi 3.13.):                                  

                                                               

 

suraTi 3.13. anizotropiis feradi ruka. 

                                                

   Catarebuli gamokvlevebis Sedegad vRebulobdiT veqtorul rukebs, 

sadac difuziis mimarTuleba iyo kodirebuli Sesabamisi SeferilobiT: 

wiTeli feriT aRiniSneboda wylis moZraoba “marjvniv-marcxniv” (X-

elementebi), mwvane feriT - “win-ukan” (Y-elementebi), xolo cisfriT - 
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“zemoT-qvemoT” (Z-elementebi). am elementebis safuZvelze vqmnidiT 

nervuli traqtebis 3-ganzomilebian gamosaxulebebs (ix. suraTi 3.14):              

                                                                                     

 

suraTi 3.14.  

Tavis tvinis difuziur-tenzoruli magnitur-rezonansuli tomografia 

(traqtografia); Sesabamisi ferebiT warmodgenili X, Y da Z-elementebi. 

 

      magnitur-rezonansuli speqtroskopiis (MRS) meSveobiT vatarebdiT 

Tavis tvinis metabolizmis gamokvlevebs, ris safuZvelzec vaxdendiT 

moculobiTi warmonaqmnebis - meningiomebis Sefasebas. magnitur-

rezonansuli speqtroskopiis meSveobiT SesaZlebeli iyo simsivneebis 

histologiuri tipebis  erTmaneTisgan diferencireba. am meTodis 

meSveobiT ganvaxorcieleT Tavis tvinis moculobiTi warmonaqmnebis 

diferencialuri diagnostika, meningiomebis avTvisebianobis xarisxis 

gansazRvra, biofsiis dagegmareba, mkurnalobis procesis monitoringi 

dinamikaSi (5 SemTxveva). Tavis tvinis meningiomebs axasiaTebdaT dabali 

NAA/Cr da momatebuli  Cho/Cr fardoba. xSiri iyo laqtatis pikis 

gamovlineba. ZiriTadad viyenebdiT multivoqseluri gamokvlevis 

meTodikas (ix. suraTi 3.15.):  
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suraTi 3.15. 

Tavis tvinis meningioma. multivoqseluri, protonuli mr-speqtroskopia. 

a - speqtrebis gamosaxuleba TiToeul voqselSi; b - qimiuri cdomis 

mixedviT Sewonili, feradi gamosaxuleba 

 

       magnitur-rezonansuli speqtroskopiis meSveobiT Cvens mier 

gamokvleul iqna 17 pacienti. am kontigentTan tardeboda meningiomebis 

diferencialuri diagnostika astrocitomebTan, ependimomebTan da 

primitiul neiroepiTeliur simsivneebTan. saintereso iyo sxivuri 

nekrozis speqtrisTvis damaxasiaTebeli niSnebis manifestireba - e. w. 

“mkvdari pikis” arseboba - farTo, 0,5-1,8 ррm laqtat-lipiduri kompleqsi 

danarCeni metabolitebis pikebis sruli reduqciis fonze. 

       perfuzia-Sewonili magnitur-rezonansuli kvleva (PWI) Cvens 

gamokvlevebSi gamoiyeneboda neiroradiologiuri kvlevis gafarTovebis 

mizniT (29 SemTxveva).  tardeboda ZiriTadi parametrebis Seswavla - rCBV 

(cerebruli sisxlis moculoba), rCBF (cerebruli sisxlis mimoqceva - 

ml/100g), rCBF (rCBF = rСBV/MTT ml/100g/wT), TTP (pikuri dro - wm) da MTT 

(saSualo gardamavali dro - wm). rukebis vizualuri da raodenobrivi 

Seswavla xdeboda rogorc simsivnis parenqimaSi, aseve peritumoruli 

SeSupebis areSi. perfuziis fundamenturi parametri rCBV - tvinis 

sisxlis mimoqcevis SedarebiTi lokaluri moculoba, romelic SeiZleba 

CaiTvalos mikrovaskularuli sixSiris gazomvis kvleviT analogad, 
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meningiomebis sisxlmomaragebis raodenobrivi da xarisxobrivi SefasebiT 

iZleoda saSualebas, dadgenili yofiliyo maTi avTvisebianobis xarisxi.    

malignizebuli meningiomebis perfuzia kontralateralur, normalur 

TeTr nivTierebasTan SedarebiT iyo mniSvnelovnad momatebuli. 

Sesabamisad, dgindeboda am ubnebSi simsivnis infiltraciis xarisxi da 

xasiaTi, rasac gadamwyveti mniSvneloba hqonda neiroqirurgiuli 

operaciis moculobisa da taqtikis dadgenisaTvis.  

      mr-difuziuri da mr-perfuziuli kvlevebi gamoyenebul iqna 

KkeTilTvisebiani da avTvisebiani meningiomebis diferencialuri 

diagnostikis mizniT 29 pacientTan (16 qali da 13 mamakaci; saSualo asaki 

– 46 weli; asakobrivi diapazoni 23 – 67 weli; 22 SemTxveva – 

keTilTvisebiani simsivne, 7 – atipiuri da anaplastiuri meningioma). mr-

difuziis dros isazRvreboda difuziis absoluturi koeficienti – ADC 

da difuziis normalizebuli koeficienti - NADC; mr-perfuziis dros 

Cvens mier isazRvreboda Semdegi parametrebi: rCBV – Tavis tvinis 

lokaluri (regionuli) sisxlis mimoqcevis moculoba, rCBF - cerebruli 

sisxlis mimoqceva - ml/100 (rCBF = rСBV/MTT ml/100g/wT), TTP - pikuri dro  

(wm) da MTT - saSualo gardamavali dro  (wm). simsivnis parenqimisa da 

peritumoruli SeSupebis midamoebisTvis kargi maxasiaTebeli iyo 

perfuziis matebis saSualo dro – rMTE. meningiomebisDdiferenciaciis 

procesSiMmr-difuziuri da mr-perfuziuli gamokvlevebis erT-erT mizans 

warmoadgenda dinamiuri kontrastirebisas simsivnuri warmonaqmnebis mier 

kontrastuli nivTierebisadmi mgrZnobelobis (e. w. “aRqmis”) koeficientis 

(DSC) gansazRvra. Aaqedan gamomdinare,Mmr-perfuzia gvawvdida Zalze 

miSvnelovan informacias meningiomebis lokalur sisxlmomaragebasTan da 

simsivnis biologiur markerebTan dakavSirebiT.  

      miRebuli momacemebis safuZvelze tardeboda rukebis vizualuri 

da raodenobrivi Seswavla rogorc simsivnis parenqimaSi, aseve 

peritumoruli SeSupebis areSi. perfuziis ZiriTadi parametri rCBV - 

tvinis sisxlis mimoqcevis SedarebiTi lokaluri moculoba, 

meningiomebis sisxlmomaragebis raodenobrivi da xarisxobrivi SefasebiT 

iZleva saSualebas dadgenil iqnas maTi avTvisebianobis xarisxi 

preoperaciul periodSi. simsivnur warmonaqmnSi axali paTologiuri 

kapilaruli sisxlZarRvebis arseboba anu neovaskularizaciis xarisxi 



104 
 

misi avTvisebianobis Sefasebis diagnostikuri kriteriumia. aseve 

aRsaniSnavia, rom absoluturi difuziis koeficientis – ADC-s 

maCveneblebi gacilebiT dabali iyo atipiuri da anaplastiuri 

meningiomebis SemTxvevaSi, vidre keTilTvisebiani meningiomebis dros. 

normalur TeTr nivTierebasTan SedarebiT malignizebuli meningiomebis 

momatebuli peritumoruli perfuzia gamowveulia am ubnebSi simsivnis 

infiltraciiT, maTi gansazRvra mniSvnelovania wina-saoperacio periodSi 

operaciis moculobis da Semdgomi mkurnalobis taqtikis dadgenis 

mizniT.  

       gamokvlevebi tardeboda sruli ofciebis mqone, bolo Taobis 

magnitur-rezonansuli tomografebis saSualebiT -  “Espree ” (simensi, 

germania) da “Signa” (jeneral-eleqtriki, aSS). Teqnikuri parametrebi: 

arxebis raodenoba – 16, induqciuri Zala – 1,5 T, magnituri gradienti – 

45 militesla. viyenebdiT: spin-eqos sagitalur da RerZul T1-Sewonil 

gamosaxulebebSi (TR/TE 440/14 ms, matrix 256×256, section thickness 5 mm, field of 

view 24 cm), FLAIR Tanmimdevrobas (TR/TE 8002/126 ms). difuzur-Sewonili 

tomogramebis misaRebad viyenebdiT EPI “spin eqos” eqoplanarul 

impulsur Tanmimdevrobebs erTnairi amplitudisa da sigrZis ori 

difuzuri gradientiT (TR/TE = 10,000/68.4 ms, B = 1000 s/mm²), 3 

orTogonaluri mimarTulebiT. Mmomdevno etapze xdeboda kontrastuli 

nivTierebis – magnevistis intravenuri Seyvana. dozireba – 0,2 mmol/kg, 

infuziis siCqare – 4 ml/wm. kontrastis Semdeg intravenurad 

grZeldeboda 20 ml fiziologiuri xsnaris Seyvana igive siCqariT. mr-

perfuziuli T2 Sewonili kvlevebi gradientuli eqosa da eqoplanaruli 

Tanmimdevrobis gamoyenebiT iwyeboda  kontrastis  i/v  Seyvanidan 5 wm-Si. 

(gamokvlevebis parametrebi - TR/TE 1800/40 ms, number of excitations 1, flip angle 

60°, bandwidth 62.75, matrix 128×128, number of sections 10, section thickness 5 mm without 

spacing, 8–10 slices per acquisition, field of view 24 cm, and acquisition time 1 min 38s). 

postkontrastul periodSi periodSi magnitur-rezonansuli spin-eqo, T1 

Sewonili kvlevebi tardeboda igive parametrebiTa da TanmimdevrobiT, 

rogorc kontrastis Seyvanis dasawyisSi. 

       amasTanave, qsovilSi wylis difuzuri Tvisebebis raodenobrivi 

Sefasebis mizniT vaxdendiT parametruli difuzuri rukebis agebas, 

romlebzec TiToeuli piqselis feri Seesabameboda difuziis gazomil 
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koeficients. wylis difuziis maRali siswrafis mqone qsovilebi ruqaze 

iyo mowiTalo-moTeTro feris, xolo dabali difuziis mqone qsovilebi - 

mocisfro-moSavo feris. meningiomebi ADC ruqebze praqtikulad ar 

gansxvavdebian tvinis parenqimisagan.  

     G garda zemoaRniSnulisa, sainteresoa, rom miRebuli Sedegebis 

mixedviT, avTvisebiani meningiomebis SemTxvevaSi (0.64 ± 0.12 x 10–3 mm2/wm) ADC 

maCvenebeli iyo gacilebiT dabali keTilTvisebian meningiomebTan 

SedarebiT (0.89 ± 0.09 x 10–3 mm2/wm; P < .0001). aseve, NADC parametrebis 

maCveneblebi avTvisebiani meningiomebis jgufSi iyo gacilebiT dabali 

(0.93 ± 0.18), vidre keTilTvisebiani meningiomebis jgufSi (1.29 ± 0.12; P < 

.0001). rCBV–s maCveneblebma keTilTvisebiani da avTvisebiani 

meningiomebisTvis Seadgina Sesabamisad, 7.18±4.12 da 6.01±3.89, simsivnis 

parenqimaSi – 1,07±0,95  da peritumoruli SeSupebis zonaSi - 3,85±1,41. 

rMTE parametris saSualo maCveneblebi simsivnis parenqimisTvis iyo - 

1.14±0.23 da 1.24±0.27, xolo peritumoruli SeSupebis ubnebisTvis -  

0.88±0.24 da 1.21±0.31. rCBV da rMTE parametrebis maCveneblebi simsivnis 

parenqimis SemTxvevaSi ar iyo statistikurad sarwmuno (P>0.05), xolo 

peritumoruli SeSupebis dros – piriqiT (p< 0. 05). SedarebisTvis, 

keTilTvisebiani meningiomebis umravlesoba iyo izointensiuri T1-

Sewonil gamosaxulebebze, kontrastuli nivTierebis Seyvanis Semdeg 

aRiniSneboda gamosaxulebis homogenuri gaZliereba (ix. suraTi 3.16.). 

                                                                                    

                                                                 

 

 

 

 

 

 

 

 

 

 



                                                              

 
suraTi 3.16. 

keTilTvisebiani meningioma. FLAIRGgamosaxuleba (a), T1 Sewonili 

gamosaxuleba kontrastuli gaZlierebiT (b), difuziis koeficienti ADC 

(g), mr-perfuzia: rCBV (d) da Sesabamisi rMTE feradi ruka (e). 

FLAIRGgamosaxulebaze – hipointensiuri ubnebi; aRiniSneba peritumoruli 

SeSupeba, mas-efeqti da homogenuri gaZliereba.  ADC rukaze aRiniSneba 

hipointensiurobis suraTi (ADC = 0,89x10³־mm²wm, NADS Sefardeba = 1,31). rMTE 

feradi rukaze simsivnis qsovilisa da petumoruli SeSupebis ubnebis 

Seferiloba tvinis normaluri qsovilebis Seferilobis msgavsia. 

 

       Zvlovani qsovilis sxvadasxva xarisxis destruqcia dafiqsirda 

atipiuri da anaplastiuri meningiomebis 30 %-Si, xolo keTilTvisebiani 

meningiomebis dros qalas Zvlebis dazianebas adgili ar hqonia. 

pacientTa umravlesobas aReniSneboda peritumoruli SeSupeba, romelic 

kargad vizualizdeboda FLAIR gamosaxulebebze. es Taviseburebebi ar iyo 

sakmarisi meningiomebis diferencialuri diagnostirebisTvis. Cveulebrivi 

mrt-kvlevebis specifikam Seadgina 73,5 %, mgrZnobelobam - 62,2 %, 
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dadebiTma prognostulma Rirebulebam (PPV) - 79,0 %, xolo uaryofiTma 

prognostulma Rirebulebam (NPV) - 67,6 %. amasTanave, ADC maCveneblebi 

keTilTvisebiani meningiomebis SemTxvevaSi meryeobdnen 0.79-dan 0. 

95x10³־mm²wm-mde farglebSi, xolo NADS Tanafardoba 1.12-dan  1.59-mde 

farglebSi. atipiuri da anaplastiuri meningiomebis dros ADC 

maCveneblebis varirebis arealma Seadgina 0,53-dan 1,31x10³־mm²wm-mde 

intervali, xolo NADS maCveneblebisTvis - 0,82-dan 1,55-mde intervali. 

keTilTvisebiani meningiomebisTvis intratumorulma ADC maCvenebelma 

Seadgina saSualod  0,89±0,09x10³־mm²wm, xolo atipiuri da avTvisebiani 

meningiomebisTvis - 0,64±0,12x10³־mm²wm, rac gacilebiT dabalia (p<0,0001). am 

ukanasknelTan NADS parametris saSualo sididec (0.93±0.18) iyo 

gacilebiT dabali, vidre keTilTvisebiani simsivneebis jgufSi - 1.29±0.12; 

p<0,0001. jamSi, Cveni gamokvlevebis Sedegebma gvaCvena, rom atipiuri da 

avTvisebiani meningiomebis dros ADC da NADS maCveneblebi gacilebiT 

dabalia, vidre keTilTvisebiani meningiomebis SemTxvevaSi (ix. suraTi 

3.17.). aseve sainteresoa, rom  difuziur-Sewonili gamokvlevebis 

mgrZnobelobam Seadgina 95 %, specifiurobis maCvenebelma - 80 %, 

dadebiTma prognostulma Rirebulebam (PPV) - 89,0 %, xolo uaryofiTma 

prognostulma Rirebulebam (NPV) - 94,0 %. 
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suraTi 3.17. 

atipiuri meningioma. FLAIRGgamosaxuleba (a), T1 Sewonili gamosaxuleba 

kontrastuli gaZlierebiT (b), DWI (b = 1000) (g), difuziis koeficienti - 

ADC (d), mr-perfuzia: rCBV (e) da Sesabamisi rMTE feradi ruka (v). 

FLAIRGgamosaxulebaze aRiniSneba izointensiuri suraTi, minimaluri 

peritumoruli SeSupeba da homogenuri gaZliereba. DWI (b = 1000) wamoaCens 

hiperintensiur masas, ADC ruka gviCvenebs signalis garkveul Semcirebas 

(ADC = 0,74x10³־mm²wm, NADS ratio = 0,98). rCBV, rMTE da feradi rukebi 

gviCveneben perfuziis momatebas tvinis normalur TeTr nivTierebasTan 

SedarebiT. 

 

      keTilTvisebiani meningiomis parenqimaSi rCBV-s saSualo 

maqsimaluri maCvenebeli iyo gacilebiT maRali, vidre avTvisebiani 

simsivneebis SemTxvevaSi (Sesabamisad 7.18±4.12 da 6.01±3.89), xolo rMTE-s 

saSualo maCveneblebma keTilTvisebiani da avTvisebiani meningiomebisTvis 

Seadgina, Sesabamisad, 1.14±0.23  da 1.24±0.27. peritumoruli SeSupebis 

zonaSi rCBV-s saSualo maCvenebeli keTilTvisebiani meningiomebis 

SemTxvevaSi iyo 1,07±0,95, xolo avTvisebianisTvis - 3,85±1,41; rac Seexeba  

rMTE-s maCveneblebs, miviReT Sesabamisad - 0.88±0.24 da 1.21±0.31. am 

SemTxvevaSi perfuzia-Sewonili gamokvlevebis mgrZnobelobam Seadgina 

97,0 %, specifiurobis maCvenebelma - 91 %, dadebiTma prognostulma 

Rirebulebam (PPV) - 85,0%, xolo uaryofiTma prognostulma Rirebulebam 

(NPV) - 92,0 %. 

      rCBV da rMTE parametrebis mixedviT diferenciaciis Catareba 

keTilTvisebian da avTvisebian meningiomebs Soris ar iyo statistikurad 

sarwmuno simsivneebis parenqimis kvlevebis dros (P>0.05); diferenciaciis 

mizniT sarwmuno aRmoCnda peritumoruli SeSupebis midamos  (ix.suraTi 

3.18.) gamokvlevebi  (p< 0.05). 

                                                                                     



 
suraTi 3.18. 

avTvisebiani meningioma. T2 Sewonili gamosaxuleba (a), T1 Sewonili 

gamosaxuleba kontrastuli gaZlierebiT (b, g), DWI (b = 1000) (d), difuziis 

koeficienti - ADC (e), mr-perfuzia: rCBV (T), Sesabamisi rMTE (z) feradi 

ruka. signalis intensivoba-drois grafikis mrudi (T). T2 Sewonil 

gamosaxulebaze aRiniSneba simsivnis hiperintensiuri suraTi, mas-efeqti 

da homogenuri gaZliereba, minimaluri peritumoruli SeSupeba. DWI (b = 

1000) aris hiperintensiuri, ADC ruka asaxavs signalis intensivobis 

Semcirebas (ADC = 0,59x10³־mm²wm, NADS = 0,82). peritumoruli SeSupebis 

midamoSi rCBV da rMTE maCveneblebi ufro maRalia, vidre tvinis 

normalur TeTr nivTierebaSi.   

      avTvisebiani da keTilTvisebiani meningiomebis diferencialur 

diagnostikas gadamwyveti mniSvneloba aqvs pacientis qirurgiuli 

mkurnalobisa da sxivuri Terapiis taqtikis sworad SerCevisTvis. 

rutinuli mrt-gamokvlebis meSveobiT xSirad SeuZlebelia Sesabamisi da 

saimedo diferenciaciis Catareba. aRsaniSnavia, rom meningiomis 

avTvisebianobis xarisxis dadgenis mizniT magnitur-rezonansuli 

gamokvlevebi DSC -perfuziis gamoyenebiT ar iyo warmatebuli, kerZod, 

diferenciaciis procesSi araviTari korelacia ar aRmoCnda rCBV   

parametrsa da simsivnis avTvisebianobis xarisxs Soris.  
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       Cvenma gamokvlevebma aCvena, rom DWI da PWI mrt-gamokvlevebi 

mniSvnelovan rols TamaSoben Tavis tvinis meningiomebis diferencialur 

diagnostikaSi. NADC parametri ADC -Tan SedarebiT warmoadgens zust 

prediqotrs avTvisebiani da keTilTvisebiani simsivneebis ara marto 

erTmaneTisgan diferencirebis sakiTxSi, aramed malignizaciis xarisxis 

dadgenaSic. peritumoruli SeSupebis zonaSi rCBV da rMTE parametrebis 

gazomvisas aRmoCnda, rom maTi maCveneblebi malignizaciis sxvadasxva 

xarisxis simsivneebisTvis iyo sxvadasxva. Sesabamisad, DWI da PWI mrt-

gamokvlevebis monacemebi warmoadgenen saimedo markerebs Tavis tvinis 

meningiomebis klasis, xarisxisa da progresirebis diferencirebisTvis. 

      amrigad, mrt-gamokvlevebis meSveobiT SesaZlebelia dadgindes 

simsivnis qsovilis heterogenuloba, mis parenqimaSi kistebis da sxva 

CanarTebis arseboba, qalas Zvlebis cvlilebebi simsivnis matriqsis 

zonaSi. aseve, ganisazRvros meningiomis avTvisebianobis xarisxi, misi 

metaboluri maCveneblebi, perifokaluri SeSupebis ubnebi, srulfasovani 

diferencialuri diagnostika Catardes ara marto Tavis tvinis sxva 

moculobiT warmonaqmnebTan mimarTebaSi, aramed TviTon meningiomebs 

Soris maTi avTvisebianobis dadgenis mizniT. Sesabamisad, saSualeba 

gveZleva zedmiwevniT sworad daigegmos qirurgiuli mkurnalobisa da 

sxivuri Terpiis taqtika da moculoba, rac mniSvnelovnad amcirebs 

letalur gamosavals.  
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3.3.3. kt - da mrt - angiografia Tavis tvinis meningiomebis dros. 

 

       Tavis tvinis meningiomebis  kompleqsuri radiologiuri 

diagnostikis farglebSi kt-kontrastuli angiografia SesaZleblobas 

iZleva gamovikvlioT sisxlZarRvebi, kerZod, miviRoT maTi 

gamosaxulebebis Sreobrivi suraTebi da miRebuli monacemebis 

kompiuteruli damuSavebiT SevqmnaT sisxlZarRvovani sistemis  3D 

gamosaxuleba, gamovavlinoT Tavis tvinis sisxlZarRvebis 

morfologiuri da funqcionaluri cvlilebebi. informatiulobis 

TvalsazrisiT kontrastuli kt-angiografia mTlianad cvlis 

digitalur angiografias.  

      kt-angiografiuli gamikvlevebis dros gamoyenebuli iyo 

araionuri kontrastuli nivTierebebi, kerZod ultravisti-300 an 

omnipaki-300, maTi Semdegi Tvisebebis gaTvaliswinebiT: dabali 

osmolaroba (Sesabamisad 616 da 690 mosm/kg H2O), maRali xarisxis 

hidrofiluroba (-2,42 da -2,51 Ig KH), siblantis dabali maCveneblebi (4,5 

da 5,7 mpa/wm), dabali toqsiuroba, endoTeliumis aTerosklerozul 

cvlilebebze reaqciis arqona preparatis i/v mravaljeradi gamoyenebis 

drosac ki. gamokvlevebisTvis viyenebdiT kompiuterul tomografs – 

Siemens – “Somatom Sensation Cardiac-64”. 

      kt-angiografia Cautarda 122 pacients (56,7%), xolo mr-

angiografiuli reJimi gamoyenebul iqna yvela pacientis magnitur-

rezonansuli tomografiiT gamokvlevis dros (100%). 

      magnitur-rezonansuli tomografias, kt-sgan gansxvavebiT, ar 

axasiaTebs organizmze sxivuri datvirTva. mr angiografia tardeboda 

kontrastis gamoyenebis gareSe, rac Zalian komfortuli iyo rogorc 

pacientisTvis, aseve personalisTvis. miRebuli or an samganzomilebiani 

gamosaxulebebi gvaZlevda saSualebas mTlianad Segvefasebina 

sisxlZarRvovani qseli Tavis tvinis ama Tu im midamoSi, wvrili 

kalibris arteriebisa da venebis CaTvliT. es momenti mniSvnelovnad 

zrdida diagnostirebis sizustes.Mmrt gamokvlevebis kidev erTi 

upiratesoba mdgomareobs imaSi, rom maTi meSveobiT SeiZleba sisxlis 

mimoqcevis ara marto anatomiuri, aramed funqciuri maxasiaTeblebis 

manifestireba. mr angiografias gansakuTrebiT farTo SesaZleblobebi 
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aqvs viliziis wrisa da Tavis tvinis venuri sinusebis gamokvlevis 

dros. mr-angiografiis safuZvelia magnitur velTan urTierTqmedebis 

dros moZravi qsovilis (sisxlis) signalis sxvaoba misi garemomcveli 

uZravi qsovilebis signalebTan SedarebiT. mr-angiografiis dros 

amitomac xdeba SesaZlebeli sisxlZarRvebis gamosaxulebis miReba 

kontrastuli nivTierebebis gamoyenebis gareSe. Cvens SemTxvevaSi 

pacientebis skanireba tardeboda simensis magnitur-rezonansuli 

tomografiT - “Espree 1,5 T” da jeneral eleqtrikis tomografiT “Signa 

1,5T”. 

      dRes farTod gamoiyeneba mr angiografiis meTodebi, romlebic ar 

moiTxoven kontrastuli saSualebebis intravenur Seyvanas. maT 

miekuTvneba TOF- da PC (fazur-kontrastuli) angiografiis sxvadasxva 

modifikaciebi. Aam ukanasknelis gamoyeneba SezRudulia kvlevis 

xangrZlivobis sididis gamo TOF-meTodikasTan SedarebiT.  

      mr angiografia kontrastuli gaZlierebiT gamoyenebul iqna 87 

SemTxvevaSi. i/v Segvyavda “magnevisti” standartuli doziT – 0,1 ml/kg. 

gamokvlevis reJimebi: 2D TOF (TR30, TE min, FOV20x20, M256/128, NEX1, Time 8 

min, arteriebis saturaciiTa da mis gareSe, 3D TOF (TR33, TE min, FOV22x16, 

M256/224, NEX1, Time 6 min). Tavis tvinis arteriebisa da msxvili sinusebis 

Seswavlis mizniT (radganac am struqturebSi sisxlis dinebis siCqare 

SedarebiT maRalia) vaxdendiT ukontrasto mr 3D TOF angiografiis 

Catarebis dros miRebuli monacemebis Sedarebas igive meTodikis 

monacemebTan kontrastuli gaZlierebis pirobebSi. ukontrasto da 

kontrastul 2D TOF angiografias Cven viyenebdiT sisxlis dinebis neli 

siCqaris mqone venuri sistemebis Sesaswavlad. 

      Tavis tvinis angiografiuli niSnebi iyofa pirdapir da irib 

radiologiur simptomTa jgufebad. pirdapir angiografiul niSnebs 

miekuTvneba simsivnis sisxlZarRvovani qselis arseboba, 

hipertrofirebuli sisxlZarRvebi, romlebic monawileoben simsivnis 

sisxlmomaragebaSi, Tavis tvinis sisxlZarRvebis mocva simsivnis 

parenqimis mier. meningiomis sawyisi zrdis zonis sisxlmomaragebas 

ganapirobeben Tavis tvinis wina, Sua da ukana arteriebis totebi. 

atipiuri da anaplastiuri meningiomebisaTvis sisxlmomaragebis 

damatebiT wyaros warmoadgenen SigniTa saZile da vertebruli 
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arteriebis hipertrofirebuli leptomeningialuri totebi. simsivneebis 

sakuTari sisxlZarRvovani qseli diagnostirebul iqna 6 SemTxvevaSi 

(pacientTa saerTo raodenobis 2,9 %), rac ZiriTadad damaxasiaTebeli 

iyo anaplastiuri meningiomebisTvis. sakuTari sisxlZarRvovani qseli 

Sedgeboda araTanabari, asimetriuli, araswori konturebis mqone 

sisxlZarRvebisagan. kvlevis dros arteriul fazaSi xSirad vlindeba 

arterio-venuri Suntebi. 

      irib angiografiul simptomebs miekuTvneba: silviis wertilis 

cdoma, Tavis tvinis wina da Sua arteriebis cdoma simsivnis 

sawinaaRmdego mxares, rac gamowveulia Tavis tvinis dislokaciiT 

namglisebr morCTan mimarTebaSi, tvinis Rrma venebisa da venuri kuTxis 

cdoma.  

      atipiuri da anaplastiuri meningiomebis angiografiuli 

diagnostika efuZneba Tavis tvinis arteriebisa da venebis cdomis 

dadgenas, simsivnis sisxlmomaragebisa da simsivnidan sisxlis gadinebis 

wyaroebis gamovlenas, meningiomis sakuTari sisxlZarRvovani qselis 

vizualizacias, Tavis tvinisa da sakuTriv simsivnis sisxlis mimoqcevis 

siCqarisa da fazebis funqcionaluri darRvevebis diagnostirebas. 

meningiomebiT daavadebul pacientebTan, aRniSnuli sisxlZarRvovani 

darRvevebis gamovlenis safuZvelze, SesaZlebeli gaxda simsivnis 

wilobrivi da wilisSida lokalizaciis dadgena.  

      34 pacientTan parasagitaluri meningiomebis sisxlmomarageba 

xorcieldeboda SigniTa saZile arteriis sistemidan (Tavis tvinis wina 

da Sua arteriis totebi). umravles SemTxvevaSi am simsivneebidan 

sisxlis gamodineba xdeboda Tavis tvinis zedapiruli venebis 

meSveobiT, romlebic uerTdebian zeda sagitalur sinuss. ramdenime 

SemTxvevaSi venuri sisxlis Cadineba xdeboda qveda sagitalur sinussa 

da Tavis tvinis Rrma venebis sistemaSi.  

      parasagitaluri simsivneebis angiografiuli diagnostika efuZneba 

am lokalizaciis simsivneebisTvis damaxasiaTebel arteriebis cdomis 

specifikuri suraTis gamovlenas. kerZod, 28 SemTxvevaSi 

arteriogramebze, gverdiT proeqciaSi, adgili hqonda sagitaluri 

sinusis wina mesamedis sazRvrebSi SigniTa saZile arteriis sifonis 
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cdomas, aseve tvinis wina arteriis aRmavali nawilisa da muxlis 

rkalisebr cdomas ukan da qvemoT. 

      simsivnis didi zomebis dros diagnostirdeboda tvinis Sua 

arteriis sworxazovani cdoma qvemoT. pirdapir proeqciaSi 

arteriogramebze aRiniSneboda SigniTa saZile arteriis sifonisa da 

tvinis wina arteriis yvela nawilis rkalisebri cdoma Sua xazis iqiT, 

sawinaaRmdego mxares. tvinis Sua arteriis mdebareoba ar icvleboda. 

      sagitaluri sinusis Sua mesamedSi meningiomebis lokalizacias 

axasiaTebda SigniTa saZile arteriis sifonisa da tvinis wina arteriis 

horizontaluri nawilis wina, Sua da ukana wilebis rkalisebri an 

sworxazovani cdoma qveda mimarTulebiT (22 dakvirveba). zogierT 

SemTxvevaSi adgili hqonda tvinis Sua arteriis cdomasac igive 

mimarTulebiT.  

      sagitaluri sinusis ukana mesamedSi parasagitaluri meningiomebis 

lokalizaciis dros adgili hqonda tvinis wina arteriis ukana nawilis 

rkalisebr cdomas zemoT da win, aseve qvemoT da ukan (6 dakvirveba). 

simsivnis didi zomis dros procesi exeboda tvinis Sua arteriis 

gantotebebsac. xdeboda maTi cdoma ukan da qvemoT. angiogramebze 

adgili hqonda tvinis wina arteriis cdomas Sua xazis iqiT, simsivnis 

lokalizaciis sapirispiro mimarTulebiT. SigniTa saZile arteriis 

Zabrisa da tvinis Sua arteriis cdoma ar aRiniSneboda. 

      Cvens kvlevebSi Tavis tvinis msxvili funqcionaluri venebisa da 

meningiomebis urTierTdamokidebulebis Sesaswavlad orientiri iyo 

zeda sagitalur sinusSi Camavali tvinis zedapiruli venebis 

topografia da maTi cvlilebebi (gansakuTrebiT sagitaluri sinusis 

Sua mesamedSi simsivnis lokalizaciis dros). zeda sagitaluri sinusis 

kontrastuli nivTierebiT Sevsebis defeqtis xarisxis mixedviT 

martivdeboda msjeloba sinusis gamtarianobis disfunqciis Sesaxeb, 

rac, savaraudod, masze simsivnis zewoliT an simsivnuri infiltraciiT 

SeiZleboda yofiliyo gamowveuli. gacilebiT naklebi mniSvneloba aqvs 

tvinis SigniTa venebisa da maTi totebis cdomas. didi zomis 

simsivneebis SemTxvevaSi, angiogramebze (gverdiT proeqciaSi) venuri 

fazis dros adgili hqonda tvinis SigniTa venis da misi totebis 

cdomas ukan, qvemoT an win cdomas, rac Sesabamisad damokidebuli iyo 
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simsivnis lokalizaciaze sinusis wina, Sua an ukana mesamedSi. 

SemTxvevaTa umetesobaSi angiogramebze, venuri fazis dros, 

aRiniSneboda tvinis SigniTa venis cdomas Sua xazis iqiT, 

kontralateralurad. Sesabamisad, informatiulobis mxriv warmodgena 

iqmneboda mxolod simsivnis lokalizaciaze.  

      parasagitaluri meningiomebis sakuTari sisxlZarRvovani qselis 

gamovlena moxda SemTxvevaTa 65 %-Si. angiogramebze misi fazurobis 

asaxva sakmaod kanonzomieria. simsivnis sisxlZarRvovani qselis 

vizualizeba iwyeboda arteriul fazaSi, ukeT manifestirdeboda 

kapilarul fazaSi, xolo kontrastuloba qveiTdeboda tvinis sisxlis 

mimoqcevis venur fazaSi. simsivnis sakuTari sisxlZarRvovani qseli 

angiografiul gamosaxulebaze gamoiyureba rogorc kontrastuli 

“Crdili”, iSviaTad – rogorc “vuali”. zogierT SemTxvevaSi 

sisxlZarRvovani qselis vizualizacias adgili hqonda Tavis tvinis 

sisxlZarRvebSi kontrastuli nivTierebis cirkulaciis dasrulebis 

Semdegac.  

      konveqsitaluri meningiomebis sisxlmomarageba xorcieldeba ori 

wyarodan: gare da Siga saZile arteriebis sistemebidan. simsivnidan 

sisxlis gadineba xdeba silviis Raris venebiT, anu bazaluri sinusebiT 

da Tavis tvinis zedapiruli venebiT, romlebic erTvian zeda 

sagitalur sinuss.  

     arteriebis cdomas da mis xarisxs konveqsitaluri meningiomebis 

dros gansazRvravs simsivnis lokalizacia da sidide. arteriogramebze 

xSiria SigniTa saZile arteriis sifonisa da misi aRmavali totebis 

rkalisebri an sworxazovani xasiaTis cdoma, aseve, tvinis wina 

arteriis horizontaluri nawilis cdoma ukan da qvemoT. pirdapir 

proeqciaze adgili hqonda SigniTa saZile arteriis sifonisa da tvinis 

wina arteriis yvela nawilis cdomas Sua xazis iqiT, simsivnis 

lokalizaciis sapirispiro mxares. tvinis Sua arteriis lokalizacia 

am dros ar icvleboda, an adgili hqonda umniSvnelo xarisxis cdomas 

gareTken.  

     safeTqlis wilis konveqsitaluri meningiomebis angiografiuli 

suraTi xasiaTdeboda SigniTa saZile arteriis Zabris gasworebiT an 

rkalisebri cdomiT, aseve tvinis Sua arteriis wina-Sua, an Sua-ukana 
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wilebis rkalisebri cdomiT win da zemoT. pirdapir proeqciaze adgili 

hqonda SigniTa saZile arteriis Zabris da cdomas Sua xazis iqiT, 

simsivnis lokalizaciis sapirispiro mxares, xolo tvinis Sua arteriis 

da misi totebis cdomas – zemoT da SigniT.  

     Subl-safeTqlis midamos konveqsitaluri meningiomebis SemTxvevaSi 

xSirad vlindeboda SigniTa saZile arteriis Zabris, tvinis wina da Sua 

arteriebis horizontaluri nawilis Sua wilebis cdoma qvemoT. 

angiografiis dros pirdapir proeqciaze  dafiqsirda SigniTa saZile 

arteriis Zabrisa da tvinis wina arteriis cdomas Sua xazis iqiT, 

simsivnis lokalizaciis sapirispiro mxares, xolo tvinis Sua arteriis 

da misi totebis SemTxvevaSi - qvemoT.  

     bazaluri meningiomebis angiografiuli diagnostika efuZneboda 

Tavis tvinis fuZis arteriebis cdomis e. w. “bazaluri” tipis 

gamovlenas. tvinis arteriebis cdomis xasiaTi da xarisxi damokidebuli 

iyo simsivnis zrdis adgilsa da zomebze (14 SemTxveva). bazaluri 

meningiomebis sisxlmomarageba xorcieldeboda gare da Siga saZile 

arteriebidan. simsivnis sisxlmomaragebaSi am arteriebis monawileobis 

xarisxi iyo sxvadasxva da damokidebuli iyo meningiomis 

lokalizaciaze. Cveni gamokvlevebis mixedviT, simsivnidan sisxlis 

gamodineba xorcieldeboda Tavis tvinis fuZisa da gverdiTi Raris 

venebiT meningiomis mdebareobis miuxedavad. maTi meSveobiT venuri 

sisxli Caedineboda kavernozul sinussa da nawilobriv, tvinis SigniTa 

venis sistemaSi.  

     Subl-bazaluri lokalizaciis meningiomebis angiografiuli 

kvlevebis dros vlindeboda SigniTa saZile arteriis sifonis da 

tvinis wina arteriis aRmavali totebis (aseve bazalur-medialuri 

totebis) rkalisebri cdoma zemoT da ukan (10 SemTxveva). arteriebis 

cdomis sididiTa da xasiaTiT isazRvreboda simsivnis vertikaluri 

zoma da misi zrda qalas wina fosos wina-ukana mimarTulebiT.  

     angiografiul gamosaxulebebze pirdapir proeqciaSi xSirad 

fiqsirdeboda SigniTa saZile arteriis sifonis wagrZeleba. aseve 

aRiniSneboda tvinis wina arteriis Sua xazze mdebareoba (simsivnis 

ormxrivi, simetriuli zrdis SemTxvevaSi), an misi mTeli vertikaluri 

nawilis rkalisebri cdoma simsivnis mdebareobis sawinaaRmdego mxares 
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(simsivnis calmxrivi, asimetriuli zrdis dros), Sua xazis iqiT. 

horizontaluri nawili an ar icvleboda, an adgili hqonda mis cdomas 

zemoT (simsivnis Turquli kexis midamoSi gavrcelebis SemTxvevaSi).  

     ZiriTadi Zvlis frTebis meningiomebis dros angiografiul 

gamosaxulebebze gamovlinda SigniTa saZile arteriis sifonis 

rkalisebri cdoma an gasworeba ukana-qvemo mimarTulebiT; tvinis Sua 

arteriis wina da Sua nawilebis, aseve misi Sublisa da Subl-bazaluri 

totebis rkalisebri cdoma zemoT da ukan (12 SemTxveva). tvinis wina 

arteria an ar icvleboda, an swordeboda, rogorc hidrocefaliis 

dros (“hidrocefaluri tipi”). pirdapiri proeqciebis angiografiul 

gamosaxulebebze SigniTa saZile arteriis sifons aseve axasiaTebda 

rkalisebri cdoma SigniTken, xolo tvinis Sua arteriis wina-Sua 

nawilebs da Sublisa da Subl-bazaluri totebs – rkalisebri 

(iSviaTad sworxazovani) cdoma zemoT da SigniT. tvinis wina arteriis 

cdomas adgili hqonda Sua xazis iqiT, simsivnis lokalizaciis 

kontrlateralurad.  

     SigniTa saZile arteriis sifonisa da tvinis Sua arteriis 

sxvadasxva nawilebis cdomis xarisxi da xasiaTi saSualebas gvaZlevda 

zustad dagvedgina simsivnis zrdis sawyisi adgili.  

     qalas ukana fosos meningiomebis angiografiuli diagnostikis 

SesaZleblobebi SezRudulia, radgan am midamoSi Zalian didia 

arteriuli sisxlZarRvebis ganlagebis anatomiuri variabeluroba.  

     supra-subtentorialuri meningiomebis dros angiografiuli 

diagnostika efuZneboda arteriebis supratentorulad cdomis 

gamovlenas, aseve, simsivnis sakuTari sisxlZarRvovani qselis 

diagnostirebas, romelic vrceldeboda naTxemis karvis qveS (3 

SemTxveva). am simsivneebis sisxlmomarageba warmoebda naTxemis karvis 

arteriebidan da vertebraluri arteriebis totebidan. sisxlis 

gamodineba xdeboda ganivi sinusis da naTxemis karvis venebis 

saSualebiT. gverdiT proeqciebze supratentoruli meningiomebis 

angiografiuli kvlevebis dros, gamoxatuli iyo tvinis Sua arteriis 

distaluri totebis cdoma zemoT da win, xolo pirdapir proeqciebze – 

tvinis wina arteriis kontralateraluri, umniSvnelo rkalisebri 
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cdoma Sua xazisken. yvela SemTxvevaSi dadginda simsivnis sakuTari 

sisxlZarRvovani qselis arseboba.  

     meningiomebis histologiuri tipis korelaciis gatareba ar moxerxda 

mr-kvlevisas miRebul neirovizualur monacemebTan, Tumca TiTqmis yvela 

simsivne T1-Sewonil da T2-Sewonil tomogramebze isaxeboda izo- an 

hipointensiuri signaliT. mr-kvlevis dros T2-Sewonil tomogramebze 

didi zomis kalcinatebi isaxeboda dabali intensivobiT da maTi  

diagnostireba ar warmoadgenda sirTules, xolo mcire zomis 

kalcinatebis diagnostirebaSi ufro informatiuli aRmoCnda kt-kvleva. 

rigi literaturuli wyaros monacemebiT, SesaZloa meningiomebis 

histologiuri tipis korelaciis gatareba mr-kvlevebis miRebul 

neirovizualur monacemebTan.     

    saintereso Sedegebia miRebuli e.w duraluri “kudis” niSnis 

gamovlinebaSi. Cveni monacemebiT, kontrastuli mr-kvlevisas, duraluri 

“kudis” niSani gamovlinda SemTxvevaTa 85,5 %-Si; rac Seexeba mis 

specifiurobas, rigi avtorebi miiCneven, rom aRniSnuli niSani 

specifiuria mxolod meningiomebisaTvis (Larson J., Tew J., Licot J, Association of 

meningiomas with dural “tails”: surgical significance. Acta Neurochir. 1992;114: 59-63.), 

Tumca, mogvianebiT gamoqveynebul  statiebSi aRwerilia am niSnis 

gamovlineba qloromiT, limfomiT, sarkoidoziT, smenis nervis 

nevrinomiT, Tavis tvinis sifilisuri gumiT da metastazuri simsivneebiT 

daavadebuli pacientebis mr-kvlevis dros (Wilms G., Lammens H., Marchal G.  

Prominent dural enhancement to non-meningiomatous malignant lesions on contrast-enhanced 

MRI. AJNR 1991; 12: 761-764.).  

     inversia-aRdgeniTi impulsuri mimdevrobiT (FLAIR) kvlevisas 

SemTxvevaTa 100%-Si simsivne isaxeba maRali intensivobiT TeTr 

nivTierebasTan SedarebiT. aRniSnuli mimdevroba agreTve metad 

informatiulia perifokaluri SeSupebis zonis diferencirebaSi. 

aRsaniSnavia, rom SemTxvevaTa 91,7 %-Si SeSupebis zonis intensivoba 

aRemateboda simsivnis parenqimis intensivobas da mxolod SemTxvevaTa 8,3 

%-Si MmaTi intensioba iyo Tanabari. miRebuli Sedegebi ufro saimedoa, 

vidre rutinul T1- da T2 -Sewonil reJimebSi kvleviT miRebuli Sedegebi. 

     kontrastis Seyvanis Semdeg FLAIR mimdevrobaSi  kvlevisas 

SemTxvevaTa 97,5 %-Si moxda simsivnuri kvanZis mkafio kontrastuli 
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gaZliereba. miuxedavad imisa rom aRniSnuli mimdevroba arsebiTad  

modificirebuli T2-Sewonili mimdevrobaa, kontrastuli gaZliereba 

aixsneba imiT, rom mas aqvs rogorc T2-, ise T1-Sewonili mimdevrobis 

Tvisebebi da kontrastis Seyvanis Semdeg xdeba kontrastirebuli 

simsivnuri qsovilis T2- relaqsaciuri drois Semcireba, ris gamoc xdeba 

misi kontrastuli gaZliereba. am dros icvleba intensiobis Sefardeba 

simsivnuri qsovilisa da SeSupebis zonebs Soris: Tu kontrastis 

Seyvanamde igi iyo Semdegi - SeSupebis zona > simsivnuri qsovili > Tavis 

tvinis nivTiereba, kontrastis Seyvanis Semdeg misi Sefardeba Seicvala: 

simsivnuri qsovili > SeSupebis zona > Tavis tvinis nivTiereba.      

     mr-angiografia adeqvaturad  asaxavs msxvili arteriuli totebis 

gadanacvlebas, rig SemTxvevaSi deformirebuli arteria imeorebs 

simsivnis konturs. mr-angiografiiT gamosaxuli msxvili arteriuli 

totebis Seviwroeba korelilebs transkraniuli doplerografiis 

monacemebTan, romliTac vlindeba ama Tu im xarisxis hemodinamikuri 

cvlilebebi. Sua cerebruli arteriis distaluri totebis deviacia, 

ZiriTadad, ukeT isaxeba kontrastul tomogramebze, Tumca rig 

SemTxvevebSi aRniSnuli totebis vizualizacia kontrastis Seyvanis 

Semdeg  uaresdeba kanqveSa rbili qsovilebis kontrastirebis gamo. wina  

qoroiduli arteriis (AChA) da lentikulostriatuli arteriis (LSA) 

vizualizacia ar moxerxda arc erT SemTxvevaSi, miuxedavad imisa 

gamoklveva ukontrastod tardeboda, Tu kontrastuli gaZlierebiT.    

kontrastuli angiografiiT miRebul tomogramebze isaxeboda e.w. 

„Crdili“, romelic aRwerilia rigi avtorebis naSromebSi. igi ufro 

xSirad vlindeba fl2d  mimdevrobaSi, vidre arteriul fi3d… midevrobaSi 

kvlevisas, rac Seesabameba arteriul monacemebs (Sesabamisad 25,5% da 12,0 

%). SemTxvevaTa 4,5%-Si „Crdili“ ukontrasto mr-angiografiiT 

gamovlinda mxolod fl2d mimdevrobaSi kvlevebisas, yvela SemTxvevaSi 

simsivne iyo hipervaskuluri. wvrili venebis vizualizaciaSi 

kontrastuli mr-angiografiis upiratesoba eWvgareSea.  

     mr-angiografiis kidev erTi mniSvnelovani amocana duraluri 

sinusebis dazianebis diagnostirebaa. Cveni monacemebiT ziandeboda 

ZiriTadad zeda sagitaluri sinusi, naklebi sixSiriT gvxvdeboda Qqvemo 
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sagitaluri da ganivi sinusebis dazianeba. venuri sinusebis dazianeba  

vlindeboda, rogorc misi  sruli okluziiT simsivnuri qsovilis masSi 

invaziis gamo, aseve sxavadasxva xarisxis kompresiiT, rac gamowveuli iyo 

simsivnuri qsovilis UuSualo SexebiT duralur sinusTan an 

perifokaluri SeSupebis mas-efeqtebiT. dazianebis aRniSnuli tipebis  

sixSire iyo 1:2-Tan. am SemTxvevaSi infromatiuli aRmoCnda  pirveladi 

(rekonstruqciamdeli) postkontrastuli tomogramebis ganxilva. 

miRebuli Sedegebi SemTxvevaTa 84,5%-Si dadasturda  doplerografiuli 

kvleviT, romliTac vlindeboda ama Tu im xarixis  venuri datvirTva. 

mkvebavi da madrenirebeli sisxlZarRvebis vizualizacia moxerxda 

hipervaskuluri  simsivneebis SemTxvevaTa Sesabamisad 63,0% da 75,5%-Si, 

rac dadasturda intraoperaciulad. mr-angiografia iZleva msjelobis 

saSualebas simsivnis vaskularizaciis Sesaxeb ama Tu im arteriuli 

auzidan, radgan avlens  aRniSnuli auzebis proqsimaluri totebis 

mkveTr gaganierebas. miRebuli Sedegebi dadasturda intraoperaciulad 

SemTxvevaTa 59,5% -Si;. SemTxvevaTa 25%-Si ki ar moxerxda mkvebavi 

sisxlZarRvebis ama Tu im auzisadmi kuTvnilebis mkafio diferencireba. 

im SemTxvevaSi, rodesac saeWvo iyo intra- an eqstracerebruli 

sisxlZarRvovani anastomozebis arseboba, efeqturi aRmoCnda arteriuli 

saturaciis moxsna fl2d impulsuri mimdevrobiT kvlevisas. am dros moxda 

orive  (arteriuli da venuri) nakadis vizualizacia, rac iyo sakmaod 

informatiuli da avlenda aRniSnuli anastomozebis arsebobas, venuri 

sinusebis xangZlivi okluziis da venuri drenirebis kolateraluri 

gzebis Camoyalibebis gamo. selaruli midamos simsivneebis kvlevisas 

ZiriTadi cvlilebebi dakavSirebuli iyo SigniTa saZile arteriebis 

distaluri nawilebis dazianebasTan. am dros mr-angiografia 

adeqvaturad asaxavda  arteriis mdebareobas simsivnis parenqimis sisqeSi 

da arsebul hemodinamikur cvlilebebs. miRebuli Sedegebi yvela 

SemTxvevaSi korelirebda doplerografiuli kvlevis SedegebTan.     

     Cveni monacemebiT, Tavis tvinis meningiomebis angiografiuli 

gamokvlevebis dros, simsivnis sakuTari sisxlZarRvovani qselis 

arseboba dadginda SemTxvevaTa 28%-Si.  

     amrigad, avTvisebian meningiomebs axasiaTebT sisxlZarRvovani 

qselis sakmaod specifiuri suraTi. kerZod, am dros vlindeboda 
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daklaknili, araTanabari, sxvadasxva kalibris, zogan lakunarulad 

gafarTovebuli sisxlZarRvebi, aseve, adreuli arterio-venuri 

Suntirebis movlenebi. Sua saZile arteriisa da misi totebis, aseve 

SigniTa saZile arteriis sifonis cdomis xarisxi SesaZleblobas iZleva 

didi sizustiT davadginoT meningiomis zrdis sawyisi midamos 

lokalizacia. mr angiografiis 2D TOF meTodika sisxlis neli dinebis 

mqone sisxlZarRvebisadmi SedarebiT mgrZnobiarea da Sesabamisad, ufro 

rekomendirebulia intrakraniuli venografiebis Casatareblad. aseve, 

ukontrasto mrt kvlevebis dros Tavis tvinis sisxlZarRvovani sistemis 

maRali xarisxis gamosaxulebebis miReba SesaZlebelia saturaciuli 

Wrilis mdgomareobisa da impulsuri Tanmimdevrobebis parametrebis 

manipulirebiT. Aarteriul da venur sistemebSi sisxlis dinebis siCqaris 

gansxvavebis gaTvaliswinebiT impulsuri Tanmimdevrobebis parametrebis 

manipulirebis SesaZleblobidan gamomdinare, Cven gveZleva arteriebisa 

da venebis cal-calke vizualizaciis saSualeba, rac gadawyvetads xdis 

nebismier diagnostikur amocanas.   
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3.3.4. Tavis tvinis meningiomebis diferencialuri diagnostikis 

Tanamedrove principebi da strategia  

 

   bolo Taobis kompiuteruli da magnitur-reznansuli tomografebi 

aRWurvilia sxvadasxva damatebiTi programebiT, rac warmoadgens 

perspeqtiul mimarTulebas kvlevis saSualebaTa gasafarToeblad. 

ukanasknel wlebSi kompiuteruli tomografiis da magnitur-rezonansuli 

tomografiis Tanamedrove meTodebis ganviTareba, rogoricaa Tavis 

tvinis simsivneebis hemodinamikuri parametrebis gansazRvra, saSualebas 

iZleva Seswavlil iqnas meningiomebis malignizaciis xarisxi da 

procesis dinamika.  

   Cveni kvlevis erT-erT mizans Seadgenda intrakranialuri 

simsivneebis diferencialuri diagnostikis Tanamedrove meTodologiis, 

principebisa da strategiis gansazRvra. aseve, kompiuteruli da magnitur-

rezonansuli tomografiis roli meningiomebis diagnostikaSi, rasac 

ganvixilavT naTxem-xidis kuTxis simsivneebis magaliTze.      

   2006 wlis ianvridan Cvens mier gamokvleuli iqna 44 pacienti (qali 

– 28 da mamakaci – 16; asaki meryeobda 39-idan 76 wlamde). yvela pacients 

Cautarda magnitur-rezonansuli tomografia, xolo kompiuteruli 

tomografia Cautarda 32 pacients. gamokvleva tardeboda intravenuri 

kontrastirebiT. pacientTa umravlesobas daudginda smenis nervis 

Svanoma (n=26,60%), meningioma (n=12,27%), epidermoiduli kista (n=1,2%), 

anevrizma (n=1,2%), araqnoiduli kista (n=1,2%), metastazi (n=2,5%), 

neirofibromatozis diagnostireba moxda 1 SemTxvevaSi (2%). diagnozis 

verificireba xdeboda postoperaciuli masalis histomorfologiuri 

kvlevis safuZvelze.  

  mravalSriani kompiuteruli tomografia tardeboda “Siemens”-is 64-

Srian aparatze - “Somatom Sensation Cardiac 64”. skanirebisas gamoiyeneboda 

Semdegi parametrebi: magidis brunva 0,33 wm, kolimacia 0,6X64 mm, 

inkrementi 0,1-10 mm. idayvis venaSi Segvyavda 75-100 ml sakontrasto 

nivTiereba “ultravisti” (“Ultravist”, “Schering”, germania; 300-370mg I/ml) 3,5-

4ml/wm. skanirebis dawyebis dro ganisazRvreboda avtomaturi CarTvis 

reJimiT. mrt gamokvleva tardeboda “General Electric”-is firmis magnitur-

rezonansul tomografze - “Signa” 1,5T magnituri velis daZabulobiT. 
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kontrastuli gaZliereba xorcieldeboda Magnevist (“Schering”) 5% xsnaris 

20ml intravenuri SeyvaniT. kvleva warmoebda Semdegi pulsuri 

mimdevrobebiT: T2fse, T2 FLAIR, T1 memp, GRE*, DWI 1000b, 3D FIESTA hr, Perfusion 

se-epi, transversaluri, koronaluri da sagitaluri WrilebiT.  

  meningioma anu araqnoidendoTelioma yvelaze xSiri eqstraaqsialuri 

simsivnea, romelic viTardeba araqnoiduli garsis endoTeluri 

ujredebisagan. daavadeba ufro xSirad gvxvdeba qalebSi, vidre 

mamakacebSi 2:1 SefardebiT, saSualo asaki meryeobs 35-70 ww. klinikuri 

simptomebi damokidebulia simsivnis lokalizaciaze, 1/3 SemTxvevaSi 

asimptomurad mimdinareobs.  

  jandacvis msoflio organizaciis (WHO) klasifikaciis mixedviT 

meningiomebi, rogorc zemoT aRiniSna, iyofa 3 ZiriTad jgufad: 1. 

tipiuri (keTilTvisebiani – 90-95%), 2. aratipiuri (sawyisi anaplaziiT – 

4-7%) da 3. anaplastiuri (avTvisebiani – 1-3%). 

  meningiomebis umetesoba 85-90 %-Si supratentoruli, xolo 5-10%-Si 

infratentoruli lokalizaciisaa. Zalze iSviaTia mravlobiTi 

meningiomebis SemTxvevebi, rac rogorc wesi asocirebulia 

reklinghauzenis daavadebasTan.  

     naTxem-xidis kuTxis meningiomebi sixSiriT meore adgilzea smenis 

nervis Svanomebis Semdeg. klinikurad SesaZlebelia gamovlindes 

unilateraluri hipoakuzia (smenis daqveiTeba) da xmauri yurSi, aseve 

kranialuri neiropaTia. neiroradiologiuri kvleviT naTxem-xidis 

kuTxis meningioma aris ’’sokos’’ formis, brtyeli, mkafiokonturebiani 

warmonaqmni, momdinare tvinis magari garsidan. 60-72% SemTxvevaSi 

aRiniSneba e. w. ’’kudis’’ niSani (Tien R.D., Yang P.J., Chu P.K., `Dural tail sign~: a 

specific MR sign from meningioma ? J Comput Assist Tomogr 1991; 15: 64-66), 

asimetriulia SigniTa sasmeni arxis mimarT da ar vrceldeba SigniTa 

sasmen arxSi, simsivnis irgvliv gamoxatulia liqvoruli arSia.  

    kompiuteruli tomografiiT meningioma 70-75% SemTxvevaSi 

hiperdensiuria, 25%-Si izodensiuri, 5%-Si Sereuli. 20-25%-Si mis sisqeSi 

isaxeba kalcinirebuli ubnebi (Osborn A., Blaser S., Salzman K. Pocket radiologist – 

Brain, 2005), SedarebiT iSviaTia mTlianad kalcinirebuli warmonaqmnis 

arseboba. magaliTad, qalas Zvlovan struqturebTan simsivnis Sexebis 

adgilas aRiniSneboda Zvlis hiperostozi (ix. suraTi 3.19.).                       



 

suraTi 3.19. 
marcxena naTxem-xidis kuTxis meningioma. fonuri (a) da kontrastuli 

kompiuteruli tomografia (b,g). moculobiTi warmonaqmnis simkvrive 

mniSvnelovnad matulobs i/v kontrastirebis Semdeg mas-efeqtis gamo 

kompresirebulia IV parkuWi. 

   

  magnitur-rezonansuli tomografiiT T1WI reJimSi kvlevisas 

meningioma izointensiuri iyo tvinis rux nivTierebasTan SedarebiT, T2WI 

reJimSi kvlevisas 50%-Si izointensiuri, 35-40%-Si - hiperintensiuri, 10-

15%-Si - hipointensiuri. perifokaluri SeSupeba xSir SemTxvevaSi 

zomierad iyo gamoxatuli, xolo kontrastuli gaZliereba - intensiuri 

da Tanabari. 

  meningiomebis hemodinamikuri parametrebis gansazRvra iZleva 

saSualebas Seswavlil iqnas maTi malignizaciis xarisxi da procesis 

dinamika. mr. perfuzia (PWI), romelic warmoadgens neiroradiologiuri 

kvlevis Tanamedrove meTods, romelic meningiomebis sisxlmomaragebis 

raodenobrivi da xarisxobrivi SefasebiT iZleva saSualebas dadgenil 

iqnas maTi avTvisebianobis xarisxi wina saoperacio periodSi. 

malignizirebuli meningiomebis momatebuli peritumoraluri perfuzia 

kontralateralur normalur TeTr nivTierebasTan SedarebiT, 

gamowveulia am ubnebSi simsivnis infiltraciiT; misi gansazRvra 

mniSvnelovania operaciis moculobis da Semdgomi mkurnalobis taqtikis 

dadgenisTvis (ix. suraTi 3.20.).                           
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suraTi 3.20. 

histomorfologiurad dadasturebuli marcxena naTxem-xidis kuTxis 

meningioma (WHO I tipiuri - keTilTvisebiani). aqsialuri T2tse (a) da 

aqsialuri T1tse (b) tomograma kontrastuli gaZlierebiT - vlindeba 

swori, mkafiokonturebiani homogenurad kontrastirebadi simsivne. mr. 

perfuziis CBV ruqa (g) – simsivnis SigniT wiTeli feri (1) miuTiTebs 

maRal rCBV normalur TeTr nivTierebasTan SedarebiT (3). peritumoruli 

SeSupebis Savi feri (2) aRniSnavs dabal  rCBV normalur TeTr 

nivTierebasTan SedarebiT. mr. - perfuziis MTE ruqa. (d) – simsivnis 

parenqimisa da peritumoraluri SeSupebis feri ar gansxvavdeba 

normaluri TeTri nivTierebisagan. 

 

  kompiuteruli tomografiiT nevrinoma momrgvalo an ovaluri 

formisaa, izodensiuria tvinis parenqimasTan SedarebiT, meningiomisgan 

gansxvavebiT kalcinatebi ar axasiaTebs. warmonaqmni izrdeba SigniTa 

sasmeni xvrelidan da iwvevs mis gafarToebas (ix. suraTi 3.21.).                    
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suraTi 3.21. 

marjvena naTxem-xidis kuTxis nevrinoma. kontrastuli kompiuteruli 

tomografia aqsialur (a) da sagitalur (b) WrilebSi. vlindeba araswori 

formis, araerTgvarovani struqturis moculobiTi warmonaqmni, 

perifokaluri SeSupebis gareSe. mas-efeqtis gamo IV parkuWi marcxniv 

aris cdomili. 

 

  magnitur-rezonansuli-tomografiiT T1WI reJimSi kvlevisas Svanoma 

ZiriTadad izointensiuria tvinis rux nivTierebasTan SedarebiT, T2WI 

reJimSi kvlevisas 95%-Si hiperintensiuri. simsivnis konusi moTavsebulia 

SigniTa sasmeni xvrelSi da formiT waagavs ’’nayins konusze’’ (ice creame on 

cone) (Osborn A., Blaser S., Salzman K. Pocket radiologist – Brain, 2005). SemTxvevaTa 

15%-Si simsivneSi vlindeba intramuruli kistebi, 2%-Si asocirebulia 

araqnoidul kistebTan,  1%-Si - axasiaTebs hemoragia. intravenuri 

kontrastirebiT simsivnis soliduri nawili intensiurad irTavs 

sakontrasto nivTierebas (ix. suraTi 3.22.). 
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suraTi 3.22. 

marjvena naTxem-xidis kuTxis nevrinoma. aqsialuri 3D FIESTA (a) da 

koronaluri T2tse (b) tomograma - vlindeba araswori foris, 

araerTgvarovani struqturis warmonamqni mas-efeqtiT. aqsialuri (g) da 

koronaluri (d) T1tse tomograma kontrastuli gaZlierebiT – vlindeba 

simsivnis mkafio araTanabi kontrastireba, gavrceleba SigniTa sasmen 

xvrelSi.  

 

  naTxem-xidis kuTxis simsivneebs Soris sixSiriT mesame adgili 

uWiravs epidermoidul kistas. epidermoidi nela mzardi Tandayolili 

warmonaqmnia da yvela intrakranialuri simsivnis 1%-s Seadgens. 

axasiaTebs usworo, wilakovani, yvavilovani kombostos msgavsi gareTa 

zedapiri. kompiuteruli tomografiiT ZiriTadad hipodensiuria, 10-25% 

SemTxvevaSi axasiaTebs kidiTi kalcinatebis arseboba. magnitur-

rezonansuli tomografia T1/T2WI reJimebSi kvlevisas iZleva liqvoris 

intensivobis signals, xolo DWI reJimSi kvlevisas epidermoiduli kista 

iZleva SezRudul difuzias, rac ganasxvavebs mas aRniSnuli 

lokalizaciis sxva axalwarmonaqmnebisagan. aseve, igi intravenuri 

kontrastirebis dros ar irTavs sakontrasto nivTierebas (ix. suraTi 

3.23.). 
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    suraTi 3.23. 

marjvena naTxem-xidis kuTxis epidermoiduli kista. aqsialuri T2tse (a) da 

FLAIR (b) tomograma -vlideba araswori konturis, liqvoris intensivobis 

warmonamqni mas-efeqtiT. difuzia-Sewonil gamosaxulebebze (g) aRniSuli 

warmonaqmni iZleva SezRudul difuzias. (d) ADC ruqa. 

 

  araqnoiduli kista Seadgens yvela intrakranialuri simsivnis 1%-s 

da umetesad supratentoriuli lokalizaciisaa, SemTxvevaTa 10%-Si 

mdebareobs infratenoriulad, ZiriTadad naTxem-xidis kuTxeSi. maTi 

umravlesoba klinikurad usimptomod mimdinareobs, Tumca zog 

SemTxvevaSi SesaZlebelia iwvevdes ukana fosos kranialuri nervebis 

kompresias da Sesabamis klinikas. kompiuteruli da magnitur-

rezonansuli tomografiiT gluvi, mkveTrkonturebiani warmonaqmnia. 

liqvori izointensiuria yvela reJimSi kvlevisas, ar iZleva SezRudul 

difuzias da intravenuri kontrastiT ar kontrastirdeba (ix. suraTi 

3.24.). 
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suraTi 3.24. 

marcxena naTxem-xidis kuTxis araqnoiduli kista. aqsialuri T2tse (a) 

tomograma - vlideba ovaluri formis, swori konturis, liqvoris 

intensivobis warmonamqni. difuzia-Sewonil gamosaxulebebze (b) aRniSuli 

warmonaqmni ar iZleva SezRudul difuzias. 

 

     naTxem-xidis kuTxis warmonaqmnebs Soris dif. diagnostikaSi 

ganixileba agreTve vertebrobazilaruli cirkulaciis anevrizmebi 

(Bonneville F., Sarrazin JL., Marsot-Dupuch K. Unusual lesions of the cerebellopontine angle: a 

segmental approach. Radiographics 2001; 21: 419-438), romelic sixSiriT mesame 

adgilze dgas da yvela warmonamqnis 1%-s Seadgens, lokalizaciis 

mixedviT PICA>VA>AICA. intrakranialur anevrizmebs Soris 

vertebrobazilaruli cirkulaciis anevrizmebi gvxvdeba  SemTxvevaTa 

10%-Si. kompiuteruli tomografiiT vlindeba momrgvalo formis 

hiperdensiuri eqstraaqsialuri warmonaqmni xSirad gakiruli arSiiT. 

magnitur-rezonansuli tomografiiT anevrizmis struqtura 

heterogenulia. signalis heterogenuloba Seesabameba Trombuli masebis 

retraqciis xarisxs da anevrizmis mofunqcionire nawilSi turbulentur 

dinebas – Flow void (ix. suraTi 3.25.).  
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suraTi 3.25. 

naTxemis marjvena ukana qveda arteriis (PICA) anevrizma. aqsialur T2tse 

(a,b)  tomograma - vlideba tomrisebri formis, heterogenuli struqturis 

anevrizma. gamoxatulia zewola marjvena VIII wyvil nervze (isari). 

 

     aRsaniSnavia, rom eqstraaqsialuri naTxem-xidis kuTxis metastazebi 

aseve saWiroeben diferencialur diagnostikas amave lokalizaciis 

meningiomebisagan (Sato M., Matsushima Y., Taguchi J., Kanai N., Hanada M., Hayakawa T. 

A case of intracranial malignant meningioma with extraneural metastases. No Shinkei Geka 

1995; 23:663-637). intrakranialurad metastazebi SesaZlebelia gavrceldes 

sisxliT an liqvoriT tvinis rbil garsSi, magar garsSi an qoroidul 

wnulebSi. klinikurad damaxasiaTebelia - swrafi ataqsia, VII-VIII wyvili 

nervebis neiropaTia. neiroradiologiurad am dros vlindeba 

heterogenuli struqturis, kargad kontrastirebadi moculobiTi 

warmonaqmni mkveTri perifokaluri SeSupebiT (ix. suraTi 3.26.).                    
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suraTi 3.26. 

pacienti 45 w, qali, 2 wlis win gakeTebuli aqvs marjvenamxrivi 

masteqtomia. marjvena naTxem-xidis kuTxis eqstraaqsialuri warmonaqmni 

(metastazi). aqsialuri T2tse (a) da FLAIR (b), aqsialuri (g) da 

koronaluri (d) T1tse tomograma kontrastuli gaZlierebiT - vlindeba 

araswori formis, mkafiod kontrastirebadi warmonamqni gamoxatuli 

perifokaluri SeSupebiT da mas-efeqtiT. pacients damatebiT 

aReniSneboda infraqiazmaluri eqstraaqsialuri warmonaqmni da 

qalasarqvlis Zvlebis meoradi dazianeba. 

    

      agreTve mniSvnelovania ganvixiloT cerebraluri fetopaTiebi 

(autosomur-dominanturi tipiT mimdinare), kerZod, neirofibromatozi, 

tipi 2, romlic gviani otogenezis periodSi (perinetalur periodSi) 

viTardeba da xasiaTdeba mravlobiTi supra- da infratentorialuri 

moculobiTi warmonaqmnebis arsebobiT (Douglas H. Yock, JR. Magnetic Resonance 

imaging of CNS Dosease, 2002). esenia ZiriTadad nevrinomebi da meningiomebi, 

iSviaTad - gliuri simsivneebic (ix. suraTi 3.27.).               

                                                                  

 

suraTi 3.27. 

neirofibromatozi tipi 2. aqsialuri (a, b) da sagitaluri (g) Wrilebi. 

T1tse tomograma kontrastuli gaZlierebiT - ormxriv vlindeba naTxem-

xidis kuTxis da mravlobiTi supratentoruli eqstraaqsialuri 

warmonaqmnebi (meningioma). 

 

   amrigad, naTxem-xidis kuTxis simsivneebis magaliTze Cven 

ganvixileT meningiomebis diferencialuri diagnostikis Tanamedrove 
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principebi da midgomebi. Tavis tvinis natifi struqturebis 

vizualizaciisTvis didi mniSvneloba eniWeba kompleqsur diagnostikas 

specialuri reJimebis gamoyenebiT. kt- da mr - perfuziuli kvlevebi 

iZleva mniSvnelovan informacias simsivnis sisxlmomaragebis Sesaxeb. 

warmonaqmnSi axali paTologiuri kapilaruli sisxlZarRvebis arseboba 

anu neovaskularizaciis xarisxi misi avTvisebianobis Sefasebis 

diagnostikuri kriteriumia. neirovizualuri da morfologiuri 

monacemebis urTierTSejerebis safuZvelze SesaZlebeli xdeba aRniSnuli 

lokalizaciis warmonaqmnebis diferencialuri diagnostika, 

radiologiuri niSnebis anaplaziis xarisxTan korelireba, rac saboloo 

jamSi amcirebs Secdomebis albaTobas pacientis mkurnalobis yvela 

etapze, zrdis mkurnalobis efeqturobas da aumjobesebs daavadebis 

prognozs.  
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3.3.5. Tavis tvinis meningiomebis qirurgiuli mkurnalobis 

adreuli Sedegebi da daavadebis klinikur-statistikuri 

prognozireba 

 

     Cveni gamokvlevebis mixedviT, adreulma postoperaciulma periodma 

garTulebebis gareSe Caiara 201 pacientTan. gadatanili operaciuli 

Carevebis Semdeg Ppacientebis mdgomareoba dinamikaSi mniSvnelovnad 

umjobesdeboda. kerZod, narkozuli Zilis mdgomareobidan gamosvlis 

Semdeg ar aRiniSneboda cnobierebis darRveva, TandaTanobiT regress 

ganicdida nevrologiuri da fsiqoorganuli simptomatika. Ooperaciis 

Semdeg 7-13 dRis ganmavlobaSi aRiniSneboda Tvalis fskeris SegubebiTi 

movlenebis Semcireba, an maTi sruli regresi. 

     naoperacievi 215 pacientidan garTulebebi aRiniSna 14 SemTxvevaSi 

(6,5 %); maT Soris 8 SemTxveva (3,7 %) dasrulda letaluri gamosavliT 

operaciidan 2-28 dRis intervalSi (literaturuli monacemebiT, Tavis 

tvinis meningiomebis qirurgiuli mkurnalobis dros, postoperaciul 

periodSi, letaloba Seadgens saSualod 7 %-s). 1 pacients Sublis wilis 

anaplastiuri meningiomis amokveTidan (Simpson II) 2 dReSi ganuviTarda 

cnobierebis darRveva, kerovani nevrologiuri simptomatika, kerZod, 

mimikuri kunTebis parezi marcxniv, anizorefleqsia D>S. sakontrolo kt-

kvlevis meSveobiT diagnostirebul iqna mwvave subduruli hematoma 

amokveTili meningiomis midamoSi. Catarda ganmeorebiTi qirurgiuli 

Careva, romelic moicavda postperaciuli Wrilobis reviziasa da 

subduruli hematomis amoRebas. postoperaciuli periodi mimdinareobda 

garTulebebis gareSe, Wriloba Sexorcda piorveladi daWimulobiT. 

pacienti gaewera klinikidan damakmayofilebel mdgomareobaSi.      

garTulebebs operaciidan me-8 dRes adgili hqonda 1 SemTxvevaSi, 

marjvenamxrivi Subl-bazaluri midamos atipiuri meningiomis amokveTis 

Semdeg (Simpson II). damakmayofilebeli mdgomareobis fonze adgili hqonda 

mdgomareobis mkveTr gauaresebas, kerZod, ganviTarda Rrma sopori, 

hiperTermia (38°С), kerovani nevrologiuri simptomatika mimikuri 

kunTebis parezis saxiT, centraluri tipis marcxenamxrivi hemiparezi, 

babinskis paTologiuri simptomi marcxniv. kt-kvleviT gamovlinda 

intracerebruli mwvave insult-hematoma marjvena wilSi, diametri - 4,2 
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sm. saswrafo CvenebiT Catarda qirurgiuli operacia, hematoma amoRebul 

iqna. cnobiereba aRdga operaciis damTavrebidan 6 saaTis Semdeg.  

postoperaciuli periodi mimdinareobda garTulebebis gareSe. 12 dRis 

Semdeg pacienti gaweril iqna klinikidan damakmayofilebel 

mdgomareobaSi.  

      Sublisa da Txemis midamoebis meningoTeluri atipiuri 

meningiomebis (Simpson II) qirurgiuli mkurnalobis Semdeg 4 SemTxvevaSi 

dafiqsirda garTulebebi adreul postoperaciul periodSi. yvela 

pacients daudginda diagnozi - filtvebis qvemo wilebis bronqopnevmonia. 

zogadi mdgomareobis gauaresebis simptomatika moicavda zogad sisustes, 

modunebas, oflianobas, qoSins; sxeulis temperatura  - 38–39°С. xvelebas 

adgili hqonda 3 SemTxvevaSi. Sesabamisi samkurnalo kursis Catarebis 

Semdeg ganviTarda bronqopnevmoniis regresi da pacientebi gaewernen 

klinikidan damakmayofilebel mdgomareobaSi.  

     aRsaniSnavia, rom posoperaciul periodSi bronqopnevmonia 

ganuviTardaT im pacientebs, romelTa asakic aRemateboda 60 wels da 

romelTac winasaoperacio kvlevebis dros daudgindaT qronikuli 

bronqitis diagnozi.  

     14 pacientidan, romlebTanac postoperaciul periodSi dafiqsirda 

garTulebebi, gardaicvala 8 pacienti. am SemTxvevebis dros 

postoperaciuli periodis mimdinareobas ganvixilavT ufro dawvrilebiT 

da konkretulad: 

1.   winasaoperacio kvlevebiT pacients daudginda diagnozi: ZiriTadi 

Zvlis frTebis meningioma. Catarda operacia, amoRebul iqna 

simsivne (Simpson II). histologiuri diagnozi: meningoTeluri 

atipiuri meningioma. pacientis mdgomareoba damZimda adreul 

postoperaciul periodSi (pirveli 24 sT-s ganmavlobaSi). adgili 

hqonda cnobierebis darRvevas, Rrma sopors, spontanuri sunTqva 

iyo araefeqturi, ris gamoc pacienti gadayvanil iqna filtvebis 

xelovnur ventilaciaze. intensiuri Terapiis miuxedavad pacientis 

mdgomareoba mZimdeboda. operaciis Catarebidan me-5 dRes 

dafiqsirda biologiuri sikvdili. paTomorfologiuri 

gamokvlevebis mixedviT gardacvalebis mizezi iyo Tavis tvinSi 
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sisxlis mimoqcevis mwvave moSla, SeSupeba da tvinis 

struqturebis dislokacia. 

 

2.  pacientis diagnozi: Sublis midamos meningioma. Catarda operacia 

(Simpson II), amoRebul iqna simsivne. histologiuri diagnozi: 

atipiuri, Sereuli struqturis meningioma. postoperaciuli 

periodis pirvelive dRidan mdgomareoba iyo ukiduresad mZime. 

aRiniSneboda II xarisxis koma, hipotonia, ver aRdga spontanuri 

sunTqva. pacienti gardaicvala operaciidan me-4 dRes. 

paTomorfologiuri gamkvlevebiT dadginda sisxlis mimoqcevis 

mwvave moSla karotidul baseinSi, tavis tvinis SeSupeba da 

dislokacia. 

 

3.  radiologiuri kvlevebiT pacients daudginda Subl-bazaluri 

midamos meningiomis recidivi operaciidan me-5 wels. wina 

operaciis histologiuri diagnozi: meningoTeliuri meningioma. 

Catarda ganmeorebiTi operacia, amoRebul iqna simsivne (Simpson II). 

histologiuri diagnozi: atipiuri meningoTeliuri meningioma. 

postoperaciuli periodis pirveli sami dRis ganmavlobaSi 

pacientis mdgomareoba iyo SedarebiT damakmayofilebeli. 

miuxedavad imisa, rom cnobiereba iyo naTeli da pacienti 

asrulebda eqimis miTiTebebs, aRiniSneboda garkveuli moduneba da 

Zilianoba. me-4 dRidan pacientis mdgomareoba mkveTrad gauaresda, 

ganviTarda II xarisxis koma, Tvalis kaklebis vertikaluri dgoma, 

sxeulis temperaturam moimata 39°С -mde. temperaturuli reqcia 

iyo rezistentuli cxelebis sawinaaRmdego saSualebebis mimarT. 

pacients Cautarda sakontrolo kt-kvleva. amonaridi diagnozidan 

- mdgomareoba simsivnis totaluri amokveTis Semdeg, operaciuli 

Carevis zonaSi sisxlCaqcevis niSnebi ar vlindeba. pacients 

utardeboda Sesabamisi intensiuri Terapia, magram mdgomareoba 

ganagrZobda gauaresebas. 2 dRis Semdeg ganviTarda taqipnoe da 

hipotonia. pacienti gadayvanil iqna filtvebis xelovnur 

ventilaciaze, hemodinamikis mxardaWera xorcieldeboda 

inotropuli preparatebis meSveobiT. operaciidan me-7 dRes, 



136 
 

sxeulis temperaturis daqveiTebisa da hipotoniis fonze 

ganviTarda asistolia da biologiuri sikvdili. 

paTomorfologiuri gamkvlevebiT dadasturda tvinis wina 

arteriisa da (A1 midamoSi) wina SemaerTebeli arteriis Trombozi, 

tavis tvinis nivTierebis gamoxatuli SeSupeba diencefalur 

midamoSi, naTxemis nuSebis CaWedva kefa-kisris duralur ZabrSi. 

 

4.  winasaoperacio periodSi pacients daudginda diagnozi: naTxemis 

karvis meningioma supra-subtentoruli gavrcelebiT. Catarda 

qirurgiuli mkurnaloba simsivnis nawilobrivi amoRebis mizniT 

(Simpson II). histologiuri diagnozi: atipiuri meningoTeluri 

meningioma. postoperaciuli periodis pirvelive dRidan 

mdgomareoba iyo ukiduresad mZime. aRiniSneboda II xarisxis koma, 

spontanuri sunTqva ar aRdga, hemodinamikis maCveneblebis normis 

farglebSi SenarCuneba mxolod medikamentozuri TerapiiT iyo 

SesaZlebeli. biologiuri sikvdili dafiqsirda operaciidan mesame 

dRes. paTomorfologiuri diagnozi: Tavis tvinis sisxlis 

mimoqcevis mwvave moSla, Tavis tvinis dislokacia da SeSupeba. 

  

5.  kidev erT pacientTan dadgida naTxemis karvis meningioma supra-

subtentoruli gavrcelebiT da Catarda Sesabamisi operacia 

simsivnis nawilobrivi amoRebis mizniT (Simpson II). histologiuri 

diagnozi: anaplastiuri meningioma. adreul postoperaciul 

periodSi pacientis mdgomareoba iyo damakmayofilebeli: 

cnobiereba naTeli, asrulebda Sesabamis instruqciebs. 

nevrologiur statusSi aRiniSneboda fexis parezi. mkurnalobis 

procesSi saoperacio Wriloba Sexorcda pirveladi daWimulobiT. 

operaciidan 28-e dRes ganviTarda cnobierebis dakargva, mkveTri 

hipotonia. pacientis gardacvaleba gamoiwvia gulis mwvave 

ukmarisobam. 

  

6.  3 pacients Cautarda radikaluri neiroqirurgiuli operacia 

(Simpson II) Tavis tvinis konveqsitaluri zedapiris sxvadasxva 

lokalizaciis atipiuri (2 SemTxveva) da anaplastiuri (1 



SemTxveva) meningiomebis gamo. biologiuri sikvdili ganviTarda 

operaciidan 2-7 dRis ganmavlobaSi. paTomorfologiuri 

gamokvlevebiT yvela SemTxvevaSi sikvdilis mizezi iyo Tavis 

tvinis sisxlis mimoqcevis mwvave moSla, tvinis SeSupeba da 

dislokacia.  

  

     aRsaniSnavia, rom Tavis tvinis meningimebis gamo adre naoperaciev 

pacientTa jgufebis (81 pacienti, romlebmac qirurgiuli mkurnaloba 

gaiares saqarTvelosa da ukrainis (kievi) neiroqirurgiul centrebSi 1981 

– 1989 wlebis ganmavlobaSi) da Cveni kvlevebiT miRebuli adreuli 

Sedegebis SedarebiTi analizisas dadginda, rom letaloba Semcirda 18,5 

%-dan 3,7 %-mde.  

     Cveni gamokvlevebis monacemebis safuZvelze Catarda 103 pacientis 

qirurgiuli mkurnalobis (maT Soris iyo recidivis 28 SemTxveva) 

Sedegebis statistikuri damuSaveba. ori kriteriumis gamovlenis 

sixSireebs Soris sxvaobis Sesafaseblad viyenebdiT e. w. «T» kriteriums. 

igi efuZneba sedarebiTi sixSireebis ganawilebas (stiudentis 

ganawileba). am mizniT gamoiyeneboda formula:  

 

Т = *
ds

d
,  sadac d =f1-f2, xolo sd 

*=
   

1

1

1

1

2

22

1

11








n

ff

n

ff
, 

 

sadac f1 da f2  maCveneblebis gamovlenis SedarebiTi sixSireebia, n1 da n2  - 

ori sakvlevi jgufidan pacientTa raodenoba TiToeulSi, xolo - sd 
* - 

sixSireebis sxvaobis saSualo kvadratuli Secdoma. miRebuli TiToeuli 

T erTeulisTvis isazRvreboda Sesabamisi  р sidide.  

     gamokvlevis Sedegebis jgufebad dayofisa (operaciebis saxeebis 

mixedviT - Simpson I da Simpson II) da katamnezSi recidivebis sixSireebis 

Sedarebis Sedegad dadginda, rom recidivebis raodenoba damokidebulia 

operaciuli Carevis moculobaze. statistikurma analizma gviCvena  

(t=2,71; p<0,05), rom rac ufro radikaluria qirurgiuli operacia, miT 

ufro naklebia meningiomebis recidivebis albaToba. Cvens SemTxvevaSi 

Simpson I-iT operaciebis dros recidivebis sixSirem Seadgina 25 %, xolo 

Simpson II-is SemTxvevaSi - 75 %.  
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    sxvadasxva histostruqturis mqone simsivneebis SemTxvevaSi 

recidivebis sixSiris analizma gviCvena, rom anaplastiuri meningiomebis 

SemTxvevaSi statistikurad sarwmunoa recidivebis meti sixSire (t=2,71; 

p<0,05), vidre atipiuri meningiomebis dros.  

     aseTive Sedegebi iqna miRebuli fiSeris meTodis gamoyenebis 

drosac. misi meSveobiT SesaZlebelia miRebuli sxvaobebis statistikuri 

analizi TiToeul qvejgufSi. garda amisa. am meTods ar gaaCnia SezRudva 

gamosakvlevi qvejgufebis raodenobis mxriv, rac Cvens SemTxvevaSi Zalian 

aqtualuri sakiTxi iyo:  

  

Up=(1-2)
21

21

nn

nn


, 

 

sadac 1(2)=2arcsin P 1(2), xolo P warmoadgens erTeulebis wilebSi 

gamoxatul procents.  

     Cvens SemTxvevaSi Up=1,67, xolo p<0,05, rac adasturebs wina kvleviT 

miRebul Sedegebs. garda amisa, SeiZleba davaskvnaT, rom statistikurad 

sarwmunoa atipiuri meningiomebis ufro didi sixSire (t=7,83; p<0,01), vidre 

anaplastiuri meningiomebisa.  

     kavSiri recidivebis gareSe sicocxlis xangrZlivobasa da simsivnis 

histostruqturas an qirurgiuli Carevis moculobas Soris sustia da ar 

aris statistikurad sarwmuno. es aixsneba Cvens kvlevebSi anaplastiuri 

meninigiomebis SemTxvevebis mcire raodenobiT. kavSiris arseboba 

isazRvreboda pirsonis kriteriumiT - 2: 

 

2 =
  

n

nn
ˆ

ˆ
 , 

 

sadac  warmoadgens 2-is mosalodnel sidides maCveneblebs Soris 

kavSiris ararsebobis dros da gamoiTvleba Semdegi gantolebiT: 

ijn̂

 

n

nn
n

ji

ˆ , 
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sadac n warmoadgens dakvirvebaTa saerTo raodenobas. 

     amrigad, SeiZleba davaskvnaT, rom statistikurad Tavis tvinis 

atipiuri meningiomebi gacilebiT ufro xSiria, vidre anaplastiuri. 

dadgenilia kavSiri operaciuli Carevis moculobasa da recidivis 

ganviTarebis sixSires Soris; rac ufro radikaluria operacia, miT 

ufro naklebia simsivnis recidivis ganviTarebis albaToba. aseve 

dadginda urTierTkavSiri meningiomis histostruqturasa da recidivis 

ganviTarebis sixSires Soris; Tavis tvinis anaplastiuri meningiomebis 

SemTxvevaSi recidivi statistikurad ufro xSiria, vidre atipiuri 

formebis dros. rogorc Cveni gamokvlevebis Sedegebidan Cans, Tavis 

tvinis meningiomebze operaciis Semdeg sikvdilis ZiriTadi mizezia Tavis 

tvinis sisxlis mimoqcevis mwvave moSla, SeSupeba da dislokacia. 1981 - 

1989 wlebis monacemebTan SedarebiT letalobis mniSvnelovani daqveiTeba 

pirvel rigSi ganapiroba praqtikaSi neirovizualizaciis axali 

meTodebis danergvam, romelic saSualebas gvaZlevda winasaoperacio 

periodSi zedmiwevniT zustad dasmuliyo radiologiuri diagnozi, 

gansazRvruliyo simsivneebis histologiuri tipi, lokalizacia, 

sisxlmomaragebis xarisxi da Sesabamisad, dagegmiliyo qirurgiuli 

Carevis tipi, midgomebi da moculoba. letalobis maCveneblebis 

Semcireba, aseve, ganapiroba operaciis yvela etapze mikroqirurgiuli 

teqnikis gamoyenebam, neiroanesTeziologiisa da intensiuri Terapiis 

Tanamedrove ganviTarebam. 
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daskvnebi 

 

1.      Tavis tvinis meningiomebis kt-kvlevebis (kt-perfuzia da 

angiografia) meSveobiT SesaZlebelia simsivneebis hemodinamikis, 

sisxlmomaragebis, simsivnis parenqimaSi neovazogenezis procesis 

intensivobisa da hematoencefaluri barieris dazianebis xarisxis 

sruli Seswavla. kvlevis es meTodi saSualebas iZleva Catardes 

Tavis tvinis meningiomebis diferencialuri diagnostika sxva 

simsivneebTan mimarTebaSi.  

 

2.      kt da mrt-gamokvlevebis meSveobiT (difuzia- da perfuzia-

Sewonili kvlevebi, traqtografia, speqtroskopia, mr-angiografia), 

SesaZlebelia yvelaze didi sizustiT dadgindes meningiomebis 

qsovilis heterogenuloba, maT parenqimaSi kistebis da sxva 

CanarTebis arseboba, qalas Zvlebis cvlilebebi simsivnis matriqsis 

zonaSi; ganisazRvros meningiomis avTvisebianobis xarisxi, misi 

metaboluri maCveneblebi, perifokaluri da vazogenuri SeSupebis 

ubnebi da xarisxi, srulfasovani diferencialuri diagnostika 

Catardes ara marto Tavis tvinis sxva moculobiT warmonaqmnebTan 

mimarTebaSi (simsivnis soliduri komponentis, simsivnis 

infiltraciis zonis, peritumoruli SeSupebis, simsivnisSida 

nekrozis ubnebis da kistebis erTmaneTisagan maRali sizustiT 

diferencireba), aramed TviTon meningiomebs Soris maTi 

avTvisebianobis dadgenis mizniT. DWI da PWI monacemebi 

warmoadgenen saimedo markerebs Tavis tvinis meningiomebis klasis, 

xarisxisa da progresirebis diferencirebisTvis. NADC parametri 

warmoadgens zust prediqotrs avTvisebiani da keTilTvisebiani 

simsivneebis ara marto erTmaneTisgan diferencirebis sakiTxSi, 

aramed malignizaciis xarisxis dadgenaSic.  

3.     kontrastuli mr-kvlevebis meSveobiT vlindeba e. w. duraluri 

„kudis“ simptomi, romelic warmoadgens magari garsis simsivnuri 

dazianebis specifiur radiologiur niSans. hematoencefaluri 

barieris dazianebis dadgena Zalian mniSvnelovania meningiomebis 

zrdis adreuli etapis diagnostirebisaTvis. simsivnis parenqimaSi 
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arsebuli kisturi CanarTebis, simsivnis qsovilovani nawilis da 

SeSupebis  zonis zusti diferencirebisaTvis aucilebelia mr-

kvlevis Catareba inversia-aRdgeniT (FLAIR) mimdevrobaSi.  

 

4.      magnitur-rezonansuli tomografiis meTodebi  kompiuterul 

tomografiasTan  SedarebiT ukeT asaxavs simsivnis da SeSupebis 

zonis topografiul lokalizacias, maT zemoqmedebas da 

gavrcelebas irgvlivmdebare struqturebze, qvemwvave da qronikuli  

hemoragiisa da nekrozis ubnebis arsebobas simsivnis parenqimaSi, 

meningiomebis urTierTobas  intrakraniul  sisxlZarRvebTan, xolo 

kompiuteruli  tomografia, Tavis mxriv, ufro informatiulia 

axali hemoragiebisa da mcire zomis kalcinatebis diagnostikaSi. 

arc erTi zemoaRniSnuli meTodi ar iZleva simsivnis 

histologiuri struqturis sruli sizustiT dadgenis saSualebas, 

Tumca maTi monacemebiT SesaZlebelia didi albaTobiT meningiomis 

anaplaziis xarisxze msjeloba. 

 

5.     kt- da mr - perfuziuli kvlevebi iZleva Zalze mniSvnelovan 

informacias Tavis tvinis meningiomebis sisxlmomaragebis Sesaxeb. 

warmonaqmnSi axali paTologiuri kapilaruli sisxlZarRvebis 

arseboba anu neovaskularizaciis xarisxi misi avTvisebianobis 

Sefasebis zusti diagnostikuri kriteriumia. neirovizualuri da 

morfologiuri monacemebis urTierTSejerebis safuZvelze 

SesaZlebeli xdeba aRniSnuli lokalizaciis warmonaqmnebis 

diferencialuri diagnostika, radiologiuri niSnebis anaplaziis 

xarisxTan korelireba, rac saboloo jamSi amcirebs Secdomebis 

albaTobas pacientis mkurnalobis yvela etapze, zrdis 

mkurnalobis efeqturobas da aumjobesebs daavadebis prognozs. 

 

6.      mr-angiografia iZleva simsivnur procesSi ama Tu im 

arteriuli an venuri baseinis upiratesi CarTvis, mkvebavi da 

madrenirebeli totebis, arteriuli totebis dislokaciis, 

eqstravazaluri Seviwroebis, venuri sinusebis dazianebis xarisxisa 

da madrenirebeli kolateraluri gzebis diagnostirebis 
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saSualebas, riTac SesaZlebeli xdeba intra- da postoperaciuli 

hemoragiuli da iSemiuri garTulebebis profilaqtikis 

uzrunvelyofa. 

 

7.      Tavis tvinis meningiomebis klinikuri  suraTi da simptomatika 

damokidebulia topografiul-anatomiur lokalizaciaze da ara maT 

histologiur struqturaze. atipiur da anaplastiur meningiomebs 

axasiaTebT ufro swrafi ganviTareba tipiur formebTan SedarebiT.  

 

8.     neirovizualizaciis Tanamedrove meTodebis kompleqsuri 

gamoyeneba saSualebas iZleva maqsimaluri sizustiT daigegmos 

qirurgiuli mkurnalobisa da sxivuri Terapiis taqtika, rac 

mniSvnelovnad aumjobesebs daavadebis gamosavals da aqveiTebs 

letalobas 18,5 %-dan 3,7 %-mde.  
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praqtikuli rekomendaciebi 

 

1.      Tavis tvinis meningiomaze eWvis SemTxvevaSi pacients unda 

Cautardes rogorc magnitur-rezonansuli, ise kompiuteruli 

tomografia, radgan es ori meTodi avsebs erTmaneTs. Kkt-kvlevebis 

upiratesobaa raodenobrivi Sefasebis SesaZlebloba absolutur 

erTeulebSi, rac zrdis kvlevebis specifiurobas da Zalian 

gvexmareba diferencirebuli diagnostikis procesSi. Mmrt-s 

upiratesobaa gacilebiT farTo gamosakvlevi areali, 

multiparametruli vizualizacia, gansakuTrebuli sensitiuroba 

cns-is daavadebaTa mimarT, cvlilebebis ufro adre da didi 

moculobiT gamovlenis SesaZlebloba, maionizebeli gamosxivebis 

ararseboba. Mmrt iZleva saSualebas ganisazRvros simsivnuri 

procesis gavrcelebis areali, Sefasdes perfuzia (anaplaziis 

xarisxi); Seswavlil iqnas metabolitebi, Catardes simsivnis 

gangrZobiTi zrdisa da sxivuri dazianebis ubnebis diferenciacia, 

daigegmos stereotaqsiuri biofsia (mr-speqtroskopia); 

ganisazRvros funqciurad mniSvnelovani zonebisa da simsivnis 

urTierTdamokidebuleba; virtualurad daigegmos qirurgiuli 

Carevis saxe da moculoba. mr-kvlevis dawyeba saWiroa T2–Sewonili 

(tse) mimdevrobiT misi didi mgrZnobelobis gamo paTologiuri ubnis 

gamovlenaSi; Semdgomi kvleva unda gagrZeldes T1–Sewonil 

mimdevrobaSi, sadac unda iqnes gamoyenebuli Wrilis sxvadasxva 

sisqe da proeqcia. aseve, saWiroebisamebr unda iqnes gamoyenebuli 

kvleva FLAIR mimdevrobaSi da cximis daxSobiT (fat-suppression). 

  

2.      msxvili arteriuli totebisa da venuri sisxlZarRvebis 

midamoSi meningiomebis lokalizaciis dros saWiroa rogorc 

ukontrasto, ise kontrastulad gaZlierebuli mr-angiografiis 

Catareba, radgan es meTodi gvaZlevs saTanado informacias 

aRniSnuli sisxlZarRvebis dazianebisa da simsivnur procesSi maTi 

CarTulobis Sesaxeb.  
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3.     Mmr difuzia-Sewonili kvlevebiT, traqtografiiT, difuziis 

anizotropiis gansazRvriTa da mr-speqtroskopiis meSveobiT 

SesaZlebelia meningiomebis histostruqturisa da anaplaziis 

xarisxis gansazRvra. kerZod, birTvebis polimorfizmisa da 

mitozebis gamovlena saSualebas gvaZlevs, gacilebiT ukeT 

SevafasoT simsivnis qsovili, soliduri komponenti, peritumoruli 

SeSupebisa da simsivnuri infiltraciis zonebi, simsivnisSida 

kistebi da nekrozuli ubnebi. anaplaziis xarisxis zrda iwvevs 

ujredSorisi sivrcis Semcirebas da Sesabamisad, difuziis 

koeficientis daqveiTebas.  

 

4.      Tavis tvinis meningiomebis neirovizualizaciis strategia 

SeiZleba warmodgenil iqnas gamokvlevis meTodebis Semdegi 

TanmimdevrobiT:  

- Ppostkontrastuli kt- da mrt-gamokvlevebi. 

-  difuzia-Sewonili mr-gamokvleva. 

-  difuziur-tenzoruli mr-gamokvleva (traqtografia). 

-  kt- da mr-perfuziuli gamokvleva. 

-  mr speqtroskopia (protonuli, fosforuli). 

          zemoaRniSnuli mocemulobiT pacientis gamokvleva saSualebas  

      gvaZlevs:  

-  SevafasoT simsivnuri procesis gavrceleba, misi urTierTqmedeba  

  Tavis tvinis struqturebTan.    

-  SeviswavloT simsivnis qsovilovani struqturis maxasiaTeblebi  

  da ganvsazRvroT  simsivnis tipi. 

-  CavataroT diferencialuri diagnostika. 

-  virtualurad davagegmaroT operacia da radioTerapia. 

-  ganvaxorcieloT pacientis monitoringi postoperaciul periodSi. 
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