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dgLogsgmo

0330l SJGasenmds: mogol Bgobol Lodlogbggdol s®gyeo  ©osybmlbogs
0obsdgtmgg  geobogy®o  dgoizobol  gOm-gOmo s gseydo  Lszombos. dobo

>JBommbds  2ob3oMmdgdygmos  s@bodbym  3smm@mposms  Logdome  do@ogno
Lobdo®omn  ©s dOogomazg@mgbgdom. odg@ogzol  dgg@mgdygee  I@o@gddo  (36L-0b
3003geseo  bodbogbggdols osbanmgdom 20 000 sbsgno dgdmbgggs BoJbodwgds
ymggeoFaoyg@ow (Jose Biller, practical neurology, 2005). msgol @gobols 30®ggaswo
Lodlbogbggdo  Log®mm  Lodlogbggdol  10%, dgbobyomdgdo  go  msgol  Ggobols
3oMggenseo Lodbogbggdol 15-20%-1 dgowagbls (J.R. Haaga, Ch.F. Lanzieri, R.C. Gilkeson
CT and Mr imaging of the whole body, volume 1, 2002). Lobdo®ol dobgogom,
d960630m39dL gdodogm Jgmeg saoeo aaomdgdol dgdege (Kinjo T., AL-Mefty O.,
Kanaan 1., 1993).

@020  530™M9d0L  dobgogom, gmobogy®  3@sBogsdo  Ly3@s@gb@m@yano
dgbobgomdgdo  ggbggds  Aoomgdom  Yp®m  bdodoe (85 - 87 %), gowpay
b96@9b@m@gero (Osenbach R. K., Zeidman S. M., 1999; Zhong M., Zhen W. M., 2001).
sdobmobogg Logydowgdms, @md o3 ©ssgowgdol JolFmermaoyg®sw sgmgolgbdosbo
G03900 - 5@0309M0 s Sba3@sbog®o Fm®dgdo - Tgoeygbgb  Igbobpomdoms
LogHomm @omegbmdols 10 - 15 %-I ©s agbgogdosh @mam® i dmbdwoengddo, sbggy
b53dg96do (Kaplan S. S., Ojemann J.G., Park T. S., 2002; Secerci Z., Gunaydin A., Oral N.,
Gurkanlar D., Sirkeci M., Koybasioglu F., 2001).

0obsdgdmgg  bgodmgobyseydo  Bgdbmemmyogdols (d@F., L3odsgy@o 3.
390-30) 305]B0god0  obgdyged  dgg9m@o  gosydxmdgls  mogol  Ggobols
Lodbogbggool s@gyeo osybmlEogs. sdsbmsbsgg, dgbobyomdgdols d39@bogmdsdo
3ob30mo@Es  sho@o, s@SF@s030Yo JodoGmymgds — 25domg@Ms305, MMIgEo3
ogLgdl  Jodgdaoge  ho®ggsl. dmem  dmbsigdgdom  dgobodbgds  3gbobyomdgdols
53mg0lgdosbo  dobGmermaog®o  Bodgdol  bOwol  Fgbogbzos,  aoblsggmdgdom
9ROOL  obogmddog  xa9ngddo.  dgbodsdolop  dgbobpomdgdols  s@gyeo
©052bmbE0Mgds, 3MgM3gHocoyge  3gMomedo dosmo  sgmgoligdosbmdols bodolbols
sEagbs s I3P@bogrmdols  m3Fodsgyg@o  dgmmpol s Bod@ogol  dg@dbgge
domombemgl  Lodbogbols  30LEMLAGYBYOgdol  ©o  sbademsbool  bodolbols
doJlodognyy@o  ©0gngAgb0Mgdsl.  bgodmgobysmy@o s  JMOFM@MY0Y@O
dmbozgdgdols 9YH00gO»dgx gHgdols bog3ydggan by dglodangdgemo bogds
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A50@My09YM0 60dbgdol b3 sbool bo®olbmob gm@geo®gds, o3 Lodbmamm
xoddo  bOol  I3P@bogrmdols  98g9JBYO®dSL s oydxmdgligdl  ssgswgdols
30mabmbL (S. Atlas-1996).

d960b30mdom  ssg5©gdol Lobdodyg s @olgo 0b@gds slogol do@gdoliomsb
goOmo. yzgesbg bdodow (58 %) osgowgds agbggds 40-sb 60  (ensdog
sbogmd®og xa9xdo. dgbobyomds, [o@mdmowagbl @o Lobbandos@@gmgsbo gao@dliols
Lodbogbgl, aoM3399eo0  bodolbom  bgdmddgogdl  mogol  Egobols  Lolbaools
dodmd3gzol  30mi3gbby s ofggal  dob  gowobsfoemgdsl.  mogols  Ggobols
Lobbado®eggdol  sy@magygesiools o @god@oygemdbols  0bggdlos,  ob
LA OB YO0 3™339bLo@Gmeyao 9bg@ggdols 939500bmds 0{393L
0b6@®3M5bosgry@o  “aodydogol” Lobp®@mdol hodmysaodgdsls (Baron J.K., Derlon
IM., 1998). mogol @gobol Lobbenols dodmjiggols @ dglodsdolbse, 39059bools
©05]390m9b0L 3030 Yo 0dgds @oRYbyY@do ob [ommddogo 3909d@ 9o dodmJlos.
bo®dol  300mMmdgddo  Fgobols 3gdmobsdogy®  dohggbgdagdls s  Ig@odmenobals
‘doaol sOLgomol Lim@bsbmgsbo g@mogOmgsgdo®o (Lebrun-Grandie, 1983; Baron
J.K., 1984; Sette, 1989). d9bobgomdom @osgo@gdyen 353096@9ddo 3g@Moxm oo ©s
©obGob@hgmo dgHadmmg@o 3gmomgdgdo yodmfgggmos Jodggebggmsmobydygmo
LodLogbol bgaogangbomn msgol Ggobols Lolberols d0dmJi935by.

(396@®og @0 bydgymo  LobEgdol Lodbogbggdol, 3g@dme  dgbobaomdgdols
d0M@MA09®MH0  mogoligdydgdsbo  IgBow  5JBomyg@dl  beols o  Jgdwgymd
‘dgl§ogeool.  Lodbogby@o 3g@ol  L3gEaogoyemds ©s Lodnygmyg, 3md3mbgbGms
LAOYJA YO0l 2oblobwgds, InEgmmds,  Logmb@@slm  bogmog®gdol  hodmgs
dmombmgl b3gEoxog®o 3@- o 3M-33a0 93900l dgmmeoggdols dgdyndeggdsl. dmaenm
0omdoll 3 o I@-035M0HPMs  sedyg@gomos  Lbgopslbbgs  ads@goomo
30ma®sdgdom, o3 [oMdmowagbl  39@L3gdBone  dodsmygmgdsl  jgenggols
bodgomgdoms  aologo®@mmgodemmse (D. Stark, 1992, A. Osborn, 1994). gl dgmmwgdo

335d@ g3l Lodgoggdsl dogowmm 3mbsigdgdo mogol Ggobol LEOYIB YOO ©s

396d309M0  3geomgdgdols Iglobgd. 3mbo@@mbye-9dolboydo HmImydsgos (396)
bgedolo(gemdl  bool  LodlLogby®o w©sbosbgdol 39Mgddo  Fobomamyoyg®o  ©s

d9BodmeE @0 ©oM®gg3go0l  doboggbBodgosl, @omsi3 ogbgdl  osgbmliGo®mgdols
3039LL.

obggg  9db0odgbgermgobo  Logombos  dgbobyomdgdol  ggmanygiools o
399mo0bsdogyg®o  30Madgp®gdol  dglfogams, @o53  goblobmgdegl  Lodbogby®o

30m3gbol  3e0bo y@-350mmy9bgby@  35M0d9H® 9oL,  LodlLogbol  dogmopabobsiools
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bo@olbl, 3OmEgbol ©obsdogol, Jody@aommo dz@dbogrmdols Fod@ogol dg@bggsls
5 25OM P gosms 30mabmbls (H.J. Aronen, 1994, G. Wilms, 1995, Bock J.C., 1995). »3
0ngoebsb@olbom  3mddegdlyg@o  Gsomammyoy@o  33mggs  [o®dmowagbls  Ig@ow

06x3m@Is@oyen, 509J350 YO ©s Mmdogdud Igmmel.

3d3m33amg30l  Bobdbo: mogol  Fgobol  ULbgoolbgs  @odol  dgbobyomdgdols,
3obLo3gm@gdom 5Go3oyg@o s sSbadgslBoyg®o m®@Igdols bgodmgobyseobsiools

3000 gB0gdgo0l Fglfogae.

3™3309FH gm0 Gmdma@sogools s dogbo@Yd-Ggbmbsblygao  Gmdma®agools
Ameol, saomols s bewghymo dgbsdagdermdgdol sbylRgos mdden gl
33509300 s Lsdgg@mbogm sgoam@omddo; mogol Bgobols dgbobyomdgdols s®gyemo
©0526mbEGH0M ool dgmnmegdols s LEGSE Y00l goygdxmdgligds.

33e0ggol S8m356gd0:
1. 0ogols Ggoboli dgbobyomdgbols dogbo@g@-Mgbmboblymo s 3Md309yd @ Y-

G®Ima®oxogeo bgdom@ogzol dglfsgens o domo dgbodenrgdbenmdgdols 2sbbsbmg@s
496062003950l @osabmliBogols ©s ©0g. ©osabmli@ogsdo.

2. 35360 9O-@9bmbobliygano Lbgowslbbgs 033y by®o dodoggdmdgdols @Gmanols
‘dgl§ogems Lodbogboli Bodol aoblsbrmgmsdo.

3. 39dmeobsdoydo goBm@gdol @omgbmd@ogo goblobwg@ols dbodgbganmds
d96062003950l 53mg0Lgdosbmdols bo®olbols oy gbsdo.

4. 3033093900 GmIma®sxzools Gmeno  Lbgswslbgs  @odol dgbobyomdgdols
0530L Joenols dganmgeb LEH®YJBYGOgomsb sdmgowgdagmgbol goblsbmg®sdo.

5. Bgo®mEosgbmlgogy®o  ©s  dom@Ogmemaog®o  dmbsigdgdol  3m@gesiools

‘dgL§ogame.
3336090 9gemo  Losbkeng:  3oMggemo  ogbs  gbfogeroano (3969000

dgbobgomdgdols  gemobogols s  mogol  Ggobol  FgBodmerygdo  sJ@ogmdols
YON0gO®m3og3dodo, gobolobwgds  3md3oydgagmo  ©s  dogboBy@-0gbmbobliygeno
G®Ima@sxz00l 3@ 0dogg®o dgonmEogs nogols &gobols Lodlogbggdols
00390 9b305@ M0 ©0sAbmLE0 0L EAOML.

dgl§ogeom 0dbs msgol Bgobols Lbgoslbgs @mgsmobsizools dnEyemdomo
(o®dmbodbgdol  s3mgolgdosbmdbols bo@olbol as5blobwg@ols dglsdangdanmdbgdo,



53 99899bgds  Logmb@®sb@m  bogmog@mgdol  @oa®mggdols @  garodobsiools
©0bs5dogob.

30Mggemo©  oaobos  gm@gmszoyg®o  3ogdodo  dgbobpomdgdol  bO@o-
3obgomomgdols Bgddgdls wo dom  LEA®YJH YO ge-3m@gmemaoy®  (33e 0 gdgdls
‘do@ol.

300390 gobolobwg@s ©obsdoy®o 3mb@@SLG@o dopbo@yd-Mgbmbabliygano
B™IMg@sx00l  ©osabmlEogydo  3OoRghoydgdo 30bgomy® ©s  Josbds-mydJyemo
3gbol ®gaombdo gobesygdygmo gobBmby@o jmd3dmbgbBol 3jmby dmEygermdomo
FomdmboJdbgdolmgol.  dmpoxgozo®gdyge  ofbs  3GE-33e093900L 033y liyg@o
dodpggmmdgdo.

30530 0 0690 bs:  gdydogs  mogol  Bgobols  dgbobyomdgdols
3033 gJby@o  Aoomemaoyg®o  osabmlBozol 3M0@gMoydgdo s 3Mo]@ogyero
093mdgbs0gdo.

doggdgmo  Bgegagoo  ©>  dmboggdgdo  bgarl  Fgglgmdgh  mogol  Hgobols
d960b0m3dgdols  osgbmlGogols s dgbsdodobop, 333@bosemdol  9839]d O ™mdols
3obOsl.  33amg3900L  dgogas  aoblobpgdyemmo  ©obsdoydo  3MbEOSLE Yo
dopb0dO-M9bmbsbliygeno AMdma@og00ls ©0526mbE0379G0 300HgMH0dgdo
‘dgodangds  aodmygbgdyge  0dbol s@s FoMEM  30bgoenyg®o s Joobds-mydJyero
ggbol, III 3o@3ydol, bmenosbo bbgygaol dmagmmdomo Fo®ImbsJdbgdol, s@sdgw
‘d9o gomgogobsiools dgbobyomdgdols dgdmbgggsdogs.

LodLogbggools sgmgoligdosbmdbols ba®olbol s@gyemo sy gbs, o3 989dbgds
Logmb@d®sb@dem  bogmogdgbols  ogdmggdolbs  ©s  ganodobsiool  ©obsdogsl,
‘dglodengdganls aobeol o©gd3ed®o, wOmyYo 3390bsenmdols dgmmegdols s@hggsls,
G533 360dgbgarmgbo gooxdxmdglgdl wosgomgdol 3GMmabmbl.

305JBogge  LoJdoosbmdsdo gobosmgommolfobgdgmos ol goj@oi, @md msgols
Bg0bol  3gbobgomdgdl  sbolosmgdm  ssgs@gdol  jerobogyg®o  dodpobsdgmdols
ALggembolbemdo@@gmgobo go®mosb@o.



osgo I

@0d 9058 7@l 0dmbogngs

3doMggo  39dobyols dog® dmTmegdymo  Fg@dobo (1922 §) - Igbobyomds
9Vmegds Lodbogbgms 03 xa9nl, GmIggboi Fo®Imoddbgdosh @gobols go@ligdowsb
> oM 9a3bggd0ob  m@Asb0bdol  Lbgs Jlmgoangddo. obobo  @mgsmobogbosh
0b6@@53M5bosgy@a,  ob  L3obogy@o sGbols aob{gMog.  d9bobgomdgdo
Jomdmoddbgdosh 9. §. 3ojombycdo  a@sbymsiool  gx@gegdoliasb,  @mdegdoi
dmbsfomgmdgh  @odgm@mol @gbm@diGosdo. o3 Lobols Lodlbogbols asbgoms®gdols
Sedommdsl  bOol  Mgb@ygbymo s @oomsdHoyg®o  godmlbiboggds,  mogol
B®53dg60 s bogggdo bo@@s@gdo.

B30bol ao@Lgools Imagemdomo [os®dmbsJdbgdols globgd (3bmdognos x 9@
309y XVIII  Loygggbol s bobgdowsb. o@gds@dydsdo 3bmds dgbobyomdols
dglobgd 30Mggesw Felix Paster (1614 (.)-mob a3bgogds. dmygosbgdom 53 Lodlogbols
oogds gosggms  P. Krellius-8s 9003530 “De tumoro capitis fungoso” (1743 ).
ssbermgdom 30 Faool dgdwgy A. Louis-ds (1774 §.) o@(gds ©s330039d5ms dmgeno
3obgowo, @mdgamoi gbgomws mogol Ggobols bym3ensbdgdl s gfmes Il Fgobols
dogo®0 go@lols bmgmlgdbdo Lbodbogbg - “Memoire sur les tumeurs fungueuses de la dure-
mere”.  od  Lodlbogbggdol dgdwymdo  obslbosmgdgdo  dmgdygmos  Lbgowslbgs
3bmdoao s3@mA0l dOMdgddo: “Tumeurs cancereuses de meninges” — L.J. Cruveilhier
(1835); “gbommganomds” - F. Bouschard (1864); “Bgoboli dogo®o ao®@bol Lo®zmds” -
M. Schmidt (1902); “s@sdbmopymo  God@momsliGmds” -  F. Mallory (1920);
“dgbobyomds” - H. Cusching (1922); “dgbobpmdamsl@mds” - C.H. Oberling (1922).
b5dO™dgddo [o@dmygbogno Lodlogbggdol wowo bsfomo, domo smfg@ogmdowsb
3odmdpobady, d093903696056 d960bg0mdgob. dm 393900 LodLogbggools
dobRmagbgbols  3@m@Egbol oo  LoGmyaggdo,  sbggg  JobEm@mpoyg®o
LEAO 9B umgdol  3bodgbgermgsbo  aoblbgoggds  dgbobyomdgdols  Lbgoaslbgs
3500563 gddo  domo  Lbgowslbgoago®o  @obobgegdgdol  (o®dmJdbols  dobgboo.
adM3mengdgdo  dgoddbs 0dol godemis, @md  Lodlboby, @mIgenoi Ggoboli dsps®o
3o0bosb  Fo®dmodbgds, dolGmemaoygdo  LEHOYIBGon o6 Jgglodsdgds ol
539099 gdsl.  Ggobols  dopo®mo  aodlol  dos  bgesdo®o  @ogs@Ymos

‘9309 g9 Jbmgogrmgsbo YN O JOJO00 S NG >Mols >dmggbogno
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9bmmgemoygdomn. XIX Loggynbol dm@ml  @opaobos  bmyogdmo  dgbobyomdols
dobRm@myoyg®o  Lydsmols byoglgds 3ojombyd  a@sbyanszogdmsb, ®mdengdocs
0530l db@og, [oMdmoagbgb s@sdbmoymo godbols Fo®dmbsdbgol. XX Layzybols
sbofyol'do  s@dmshobgl, ®@md  dmiEgdyeo  Lodbogbggdo  s@dmgbpgdosh  s®s
Lboggom@og dopo®o  go@lbol  gangdgbBgooligob, o@sdge  doli'do  hob@ogo (Go3
b®dos) oMo dbmo@ymo  go@lol x®gegdbobsysb, Mmdmgdlsi3  gbmmgeroydols
dbaogbo bLAOYJH YOS ofgm (M. Schmidt - 1902, T. Aoyagi, K. Kyuono - 1912). 1922
Vgl 3oMgg90  39d0bpads  @osab@yds, @md  yggeobg bdodosw  dgbobyomdgdo
3ob@oa gdgmos 03 oo gddo, Lowsz, bm@dol godaangddo, gobgoms®gdyaos
35Jomby®o g@sbyms309d0 s s@sbmowygemo [odFsdgdo. dobgg woswpobs, @md gl
Lodbogbggoo gomos®gbdosh  @g30bols  Fopo®  o@Ldo  hobBwomo  s@sJbmowyano
9bmmgaoydol Yx®gegoologsb. 39dobyds 3oMggands os@dmshobs sGo3oyg®do  ©s
5b33@alBoy®o gm®Mdgools s@Lgdmds s dobgg wosdzgods Bg@dobo “dgbobyomds”
(Cooper J. R., Marsham L. A. G., Smith C. M. L., Powell T. - 1997).

d9b0byomdgdo msgol Ggobol dJmEgmmdomo Fo®ImbsJdbgdol, Lodygsemme,
22 %L Igoppgbgb.  (gmofodo  gmgganr 100000  dmbobaogbg  ganobrgds
(3969000 39bobaomdols 3 dgdmbgggs. dgbobgomds L3m@swyao Lodlogbgs, by
o0 oMol 99b9B039Mo  ©gHIHIoboMgdymo, go@Es  bgoMmBodA™mIsEMmbols
‘dgdmbggggools. 3085353900l s Jogrgdol sgomdol msbogs®omds dg@aygmol 1 :
14-056 1 : 2,8-d00g.

dgbobpomdgdols  gemoliogogsiosdo  3Omdagdgdo  hbpgds  0do@md, ™3
Lodbogbol YxOgegdo dgodergds Fo@Imoagbwbgb @mama i 39bgbodol, oliggy
3509bJodol Yx@Mgegdl. msbsi, Lodbogbgms bHsL dgodargds bgao dgyFymb
Lbgs Igbmeg@dyemds LEOYJR©gddei (Jogomomsp, 39dsbgom3g@ocodmds  ob
Lo® 3mds).

dobGmamaog@o  Ly@smol  dobgogom  s®hg3z9b  ggmogmgoligdosbo
dgbobaomdgdols 11 Lobgmdol. 3969d@9ao dgbobyomdgdols @ssbanmgdomn 60 %
dgbobymmgmosenyy@o, 25 % - godpsdsgogno, bmenm 12 % - god®dmbyao
‘dgbgdolos. 2odmygmegh, obggg, BLSIMISEHMDYO Go@IsboE, GmIganoi dgoiegl
oo GomEgbmdon  glsdmdy®  Lbggmszgol - Lgg@mlgdd,  g9bmgsb
dogmbgmdyen  Fo®@ImboJdbgdl. o3 ¢3obolgbgmmm  @odoy®-ogmgsbo,
3o 309930l do@ogrgbom  0bg@ybEBOoMgd o  Igbgos  sJgm.  obo®hgbo
dobGmeEmaog®o  go®mosbBgdo  dognosh  0dgosmos.  8IMYJ0EGOJED X AYYBOLSS
3odygmgogo 3530@ @ Y0 d9b0b0mdgdo, GOm0 gdo(3 Fo®dmoway9bgb
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53m30Lgo0sb  Lodlbogbggol. gl xa9x0  a3gbgegds  do@omsse  shomasb@s
obogdo,  boboosmpgds  @giopoggdols s  mogol  Ggobdo  obgobools  owogmo
Lobdo@oom.
d96062003g60L 3anslogogoEos @mgsa@mobsizool dobgogom sligmos:
- 30639JLbo@omyg@o - 40-50 %.
- 30Mabogo@ o y@o (BoeJlo, bgdm Logodsgydmo Lobylols 3goengd0)-20-30%.
- 3obogy@o (Jomoggydowsb Imdpobomy) - 20-30 %.
0dgosmo dgdmbggzgool w@ml d9bobaomdgdo agbgogds 300 3gdgdol @@99ddo
ob dgemols dogboo.

Lo0bBg@glms, MM bmgogdm dgdmbgggsdo msgol Ggobols 3gmognmgoligdosb
d960b30m3gdlsi sboboosmgdm  Px®geymo sB0300l 3o 39y JobEmamyoy®o
b0dbgdo @o sgmgoligdosbo Lodlogbggdol dbasglo bOws (Lodbogby®o JLmgoenols
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1807 -00bo  GsombobdoGygmo  033ylbol  dJofmEgdsdwg. gl a®s©0gb@yeo
0339 bgdo  ©sIsFgodom (330056  odmbsggerggzo  d@ogols 3OmMEMbgdols  Gobol,
180 -0560 033gelo 0fg93L dgdogbo@gool g9d@m®ol (Mo) gobols 0bggd@Bocgdsl,
boam dgmeg woxggboyg@o a@oeogbd o 0d3gmbo (obgmogg od3eo@gols ©o
bobgdenogmdols,  Gmam@E  30ggeo)  53m339bLoMgdl  3oMggeo  0d3ygelom

5odm( 399 goboll  (3gEroangdol.  gddog  Jbmgoagdbdo  bpgds  oxgyboydo
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3050096Ggb0m  25dm{g9mo  Foby®o  3geomgdgdols LOgmo  3mI3gblsios s
@930LHM0A oo Logbogro dggbsdedgds T2 3.0.8-bg gdml 360d3bgamdsls.

©0x9boyd  dmd@omdsdo  dmbofoag  3OMEMbYIL  s@o3md3gblodgdymo
Robydo  (33eoegdgdo  ofgm, sdo@Gmd .M. Logbogro domgeb bogangdos  gowdyg
9d®og0 Jbmgoa gdosb.

30mEMbgools @ogybools as8m Logbogols hsOmds denmbols gob@mengdom
3ob0lobmg®gde:

S(b) =S- 2 exp(-b= D) (1)

S(b) o S+ — Logbogol 063 9bLogmds Tglsdsdobow wogmbogmo g@moeogbdols
dmJdggdolsls s dob godgdyg, D — oxgygbool 3mgxnozogb@do, b — ©oxygbools
Ao JBmao.

©0oxgbool  goBm@o b aoblobwgmoglh  godmbobyangdols  ogygboyg®o
‘dgVmbogomdol bodolbl s godmomgangds gm@Iygeom:

b=v% 2 G 3 6% 3 (A -0 )3) Q)

booz ¥ — 300mdogbod o ©sdmjoogdgamgdss, € — @ogygboydo a@smogb@ols
533@0@ s, § — ©ogboyGo aMmow0gbdol bobydmogmds, & - G ogyboy®
2500963l dm@ol  0bBgdgomo. A - ©Omol  aobdsgemmdsdo  [ymols
dJo@gggmoms  dmddomds  0fgggl  d@o@To  gmggeo  gmbgemobogsb  Logbogrols
gLyl gosl. Logbognols hsJ@mdol bo@olbbol dobgogom ©.9. dOF-bg T2 dIOE-0sb
F9Bo0Rgo0m  brgds  @ogygbool  3mggo3ogbhol (D) - Fggobgds  gmggmro
30Jbggobomgol o 53 dmboigdgdom  @ygds 9§ woggbogdo  Ggge,  Loweq
©0oxgbool  3mgn03096@0l  3b60dgbgermdoms  0835bmblL  dgglsdedgds  ggOms
‘dgomo.

9o YOS  doMEMa0Y@ oM dmdo  3OMAMbms  mogolygse  Jnd@smdsl
9V0bsomdgygds d9bgd®ogo doMmoggdo: xMgomgsbo dgddb@sbgdo, woo bmdol
3ogmgobo  dmgngagangdo,  OEIgdls  OM®S  Aobdsgmmdsdo  gxobgoosb
00 9bpomgdoo bofos3goo, dgogase 3o gomgdm Logbsgrols hoJ@mdsl. sdo@md
305JH0godl omgmosh 9.(. oxgygbool godlodgdee  jmgno30gbdlL (ADC=apparent
diffusion coefficient), @mdgmoiz Godpgbodg  bogargdos  ogo@Y@  ao®gdmdo
603009M9b0L @oBYboy®d 3mga03096@ by
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mc(:—_:)
ADC =- W)

bosi 5, 5= — 3.6, Lopbsgnols  0b®gblogmdss  ©ogyboydo  a@swogb@ols
dmJdggdolsl s dob godgdg, b — ©oxgybool gojdmao. ABC -I bowowgby
dmJdgegdl  Jbmgogms  dmEgemdono  LEHOIH YOS,  OmIgmoiz  bmaogdmo
dodsdmgargdon Jo@gygeg® LEOYIH IO begrsgl. ogomomnse Ggobols mgnd
bogmog@gdoBo  Fyawol  doagggmgdo  segomsr  ©oggbrodgogh  bydgyaro
dmd3mgdol goliffg®og, bmerem bmdzmgdol dods@m gy gdols 39M39bwo 3y s@ s
domo dmd@omods dgbmayoygaos dogaobol go@lols aodm. dods@mymgdsby ABC -l
©5dM 30 oy gdsl  gfmegds  ©oggbool  sSbobmE@™30s, 53 ML asbmdogro
©00x9boydo 3m9x03096@0 BgbbmOYmo Lowowgs.

oxggboygdo  3mgn03E0gbdol  sbobmA@Mm3ool  godmbsdoibse,  Jlmgogols
ABC -l @ompgbmddogo dgxasbgools dobbom slggg godmoygbgds  wogyboydo
B9bbmAOlL  osgmbomydo  gangdgbBgdol  Lasdysenm  dbodgbgarmds  (Bgbbm@ols

38o800):
ADC =1/3( ADC xx + ADCyy + ADCzz) (4)

SN ‘dglogmgdgdols dbodgbgambs >Mols ‘dglododolow Lsdo
0ONMYMbseny®o (X,y,z) dods@mnygagdols ADC - 360dgbgenmdgdo.

0d  Jgdobgggedo,  OmEglbeg  gobobomgds  woggbool  jmgBoEegbHol
5b0bmGOM300, 0go Fobpgds gdpgao Ge@dyaom:

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

ooz A o®ol  sbobm@Em3dools obpgJbo ©o Fo@mdmowygbl garoglmowols
(@m0l 9O g@do g Yoo dmd@smdolol dommyygmdol yogdEgmsol >@y)
Jogemdol J9gomgdst  Lggaml (ygges dods@nygagdomn  gombso®o ADC-U
300mdg6do  dmdMomds) JoEPmmdslmsb. sbobm@Bm3dools 0bpgJlo byaol Fmenos
byggoms  (yoendo s 0bOEgds  dmewgsyamyg@o  dmd@ombols  goblsbmg®yao
930058 9L0  dodosGmymgdol  sOLgomdolsol.  dobo  dsJbodsenyg@o  Ibodgbgenmds
dool{@og0l 1-bo 3g6b.
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©037b05-3gF@bogno 30@-L  a5dmygbgds msgol  @gobol  LodLogbggdol

©0536mb@0g5To: 5Igodor .0 IOEF  godmlobymgdgdo  dogdgms  dSlogdo  mogols
®g0bol  Lodbogbgms  3md3ewglyg@o  osabmbEogol  gom-ghmo  dgdowygbgero

boFogmos. gEbmyg@o @o@g@s@ygdgmo Fystmgdols (IIponnn W.H., Kopauenko B.H..
®daneesa JI.M., Pomuonor I1.B., I'ananoB A.B. /luddy3nonHo-B3BEIMICHHbIE H300paK€HUS B
HCCIEJOBAaHUN OIMyXoJel TOJOBHOrO Mo3ra M Heputymopansmoro orteka. JK-Bompocel
Heiipoxupypruu, 2000, 3, 14 - 17.) dmbsgdgdom, aaoy@o Lodlbogbggdol ©.9. dAOEF-L
aoohbos  2o@33ggmo  mogoligdyg®gdgdo. sy dospsmoms,  3gmoemgoligdosb
SbBHOMEoH®IgdL  ©.9. IOH-bg  Lopabogrols  0bGgblogmds  be@dsgry®o  mgm®o
603009@9d0L  Fmenro  ob 3b0dgbgermgbs®  bogmgdo  sfgm. woxyboygd  Gydoby
sbgmo Lodbogbggdo 9x@M bdodse gamobogdosh dmdmygbydse d03gmob@gbloydo
Fo®dmboJdbols Lobom, dgosdgdomn dzox0m Lobmg@gdom. Lodlogbol 3g@oxgg@oye
bofogbg 3.0. Lopbsgwols o ADC-U 360dgbgenmdgdo  ao®sdsgsgos. ADC-Ls
bodygognem  d60dgbgermds  ggmommgoligdosbo  sLG®mMEoE™M3gdbobmgols g gbls

1,537 0,34 = 10433*/‘}38, OmES gOb@@sms@gmaodyger dbodgl mgm@o bogmogdgdols

ADC Lodgogmo go@ols 0,787 0,02 = 107*88" /wm (P < 0,002). d5300Lgm3ygmse low
grade SbBGME0AMIgdo ‘dgag06056 dmd{oxgdgeo LodLogby®o
SLAOMEoAMIgdologeb,  Yx®gogdol  0dzosmo  Aobaspgdom s Dgo®gdom
dobmJamdygao  dodmggdom. sSbgm 300Omdgddo Lombyg ospgoesw  ©oRybomgols,
53 35b530MMgdL  3gmommgolgdosbo sSLGOME0GHMIgdol  LEH®MISTo  ogybools
3M9B03096@0L ‘dgo®gdom dogogn db0dgbgamdsls. 5ba3@slBoy@o
SbAOMEoAMIgdol dgdmbggzsdo ©.9. JOR-bg Fgmommgolgdosbmsb dgos@mgdom
0350 golL  d.@-bogbogrols  3gBgamagby®mds.  Lodbogbol  3md3mbgb@lL, ®mdgeno3
00053l 35M535360G 1@ Lo3mbB@slb@m bogmog@gdsl, ©.9. IOR-dy RGO Jswsgno
063 gblbogmdol Logbogro, dglodsdolo 9ROM ©sdsao woRygbools 3mga0i3096@0
5>Jgl.  Logo®oygwme, gl ©ogogdodmgdagaos  Lodbogbol 3 bofomdo  gx@grgdols
9RO ddoam  asbasygbom. ADC-L  dohggbgdgemo  mobpomsb  do@yeomdls
Lodbogbol o@Ms3mbG®SLE0Mgoso bofomol dodo@myangdom. Lodlogby®o solGgodo
obobgds  dojbodogoyg@o  oxgybool  bmbgdol  Lobow, @mdergdoiz  Logbsgrols
063 9bbogmdom sbepmlss wodgmdya Logd399dmsb. Lodbogby®o o0bgom@@siools
bmbs ©.9. 3OR-bg bobosmegds doMomsse bgm3a@sbdy®d dobosbmob dgos@gdom
dmdoBgoygeo 3.0.-boabogom. oxggboyg®d O9Jgdbyg obsdmsliGoyg®o sLG®MEoEMIS
30bgomobEgds  390g0mygbydo  0bGgblogmdols  sbog{s®ImbsJdbol  Lobowm.
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d0md@sl@mdgdol 3.0.¢  60dbgdo do@omssw obsbsoggh dsmmemysbs@mdoy®
(330 gdgdl, ogangbgb @ dbodgbgarmgsb  Lodlogby® 3dgBgOmygby@mdsl. ..
dO0B-bg aeomd@slEmdsl o3l 3gBgmmagbydo Logbogno: 3mds@gdgero Lodlbogbols
bogoyg®  bofomTo  ©s  dgdodgdygmo  bgg@mbols  bmbsdo. ADC-@9doby
domdeslGmds  olggg 39HgOmagbygdop  olobgds.  3bmdogos, @mI  yeroy®o
Lodbogbggools  ogmgolgdosbo @m®Mdgdol bOolsl  yoenodwgds  3g@Mo@dm@yeno
‘d9d9390s. 535b;masb, aeomdsls sbolosmgdl bOwols 0bgomE@sioygmo bobosmo. T2-
dOR-bg ™m@0gg 3smm@myoy@o 3OmEglo (0bgogA®szos s d9dydgds) olsbgds
gOmbso®ow,  3.0.-bogbsgnols  dmdo@Ggoygemo  0bFgblbogmdol  bmbgdol  Laboo.
Lbogo@oygome,  gobmygbydo  dgdysdgds,  @mIgamoi  ofg9gb gx@gedm@obo
bog@Eggdel  oBs@mmgesl,  Tymol  doagsgmgdol  9g@m  SJGog@o  ©o
0o30bygBogo  Ind@omdols godm ©.9. JOF-bg 9bps odegmegl Logbsgols ¥yR®dM
063 gbLoyg®  hoJ@Omdsl  Lodbogby®d  0bgog@E®ogoslmsb  dgosdgbdom.  sdslmsb
©s353doMgdom, Lodbogbols ao®dgdm ©.9. IOE-bg JmIsBgdyeo Lopbosgnols bmbs
ADC-U 5bobm@G® ™300l doogo db0dgbgenmdgdom (T1se+CME-bg
3MbBASLBHoMgdso  bofoao)  dgodangds  gobgobogrmm,  Gmam@3  geromdol
0bgogA®s3ogmo bofomo. 39@o@dm@gemmo dgdydgds Ggobols 3o®gbjodols obm-
> 303m0b@Ggblog@o  Logbsgrom  olobgds o dglodsdolsw, ADC-1
5bobm@E@m300l 300 badolbo o3l wogyboyd  @ydgdby  gobmagby@o
‘d9dy3go0l  ADC  3b0dgbgarmgbo (P < 0,005) dg@os  Lodbogbydo gx®gogdom
®306ol bogmog®gdols obgom@@sizools s@9do, Go3 bogo@Moygome ©s 353300 dgemos
Lodlogbols 0bgoa@@®s3oobsl YR O gdols A5mEgbmdols LI O
PxOgododobo LogdhiEol 98300 osbomsb. 0bgom@@sEool bmbsTdo sbobmE@m3os
d9B0s,  gowmg 39008 dm@ o dgdy3gdol  bmbsdo, @si3  gobdo®dmdgdbyanos
Y Ogedm@obo  Log®Eol dmds@gdom. gobmygby®o  dgdy3gdol bmbsdo  [yaol
do@gggegbol Imd@omds yggams dods@mygmdom  gosogom gdyeos, dsdob @Gm3
Bgobol  mgm@o  bogmog@gdols  Lodbogby®o  YxGgEgdbom  0bgomF@sizoolsl
woggbos gradgdomn Fgbeyegmos. dgbobyomdgso ADC Oydgdby 3@siGogamon
o0 aoblibgogwgdosh  Bgobols  35®gbjodologsb. LodlLogbol dopboo ADC @0l

0,97 0,17 = W"s‘ﬁﬂ:/%'& dol  39M0390® Dby  obobgds dbmenme  3g@o@dm@yano
35bmg69G0  V9dn3g90s, GmIgmlsg ADC -l gos@gdon dsmsmo 360Tg6gmmds
aoohBbos (1,470,223 3 1079887 /99). 9960630097000 30bliolEgbzool 3GmabmboGydsl
doarby oo 3609gbgarmds o3l Jodygdpogmo HaJhogobomgol. Gy@obymo TI @
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T2 aodmbobyagdgdo 5@ odanggs Lodbogbol 3mblLol@gbEoslmsb ©sgo3dodgdom
3°09daMO0gmo  ©slggbgdol  gozgmgdols  Lodyogmgdol. o3 IbMog oRyboydse
‘dgVmbogoo d.0.8. aodmlabygan gdgdo R BN O 9RO 39ML39]@0ygeo
dodo@mnygagdss.

3G 050, Lodgozobm  3@s]Bogodo 0009 bos-dgfmboao  dopbo@ya-
M9bmbsblygemo  godmygenggols dgmmeo gohbes Jbmenme 1T momdol dsybo@ym-
Agbmbobligen  Lgobgdgomsb  gome.  ©oxgyby®d-dgfmboao  Gmdma®sdgdols
dobomgdow 04969096  EPI “L30b 9Jmb” 9Jm3g0sbs@ygan 03399 by
05b30d©g3M™Mb9dL  gOmbso®o  sd3emoBgols s Loag®@dol  ®m@o oy by®o
3050096@0m.  Jlmgoemdo  Fygmol  ©ogybydo  mgolgdgdol  Gosmgbmd@ogo
‘dgxobgdols 3obbom bgds 3005310 o Yby@o AYJgdol sag0s, MM gdbyi
ommjgeo  3odbgmol gg@o  Fggliodedgds  gobmdogr  ©oggbool  3myBo309bHL:
Tyeool @wogybools domomo Lolf®sgol djmby Jbmgomgdo @yoby Jmfomsam-
Jomgon@am gg@obss, bogm sdsgmo oxygbool dJmby Jbmgoggdo - dmEobygdm-
dmdogm  g39@ol. ogygbool sbobmE@mm3os glmegds dmegigegdol  ©wogybools
9bo@0l  ogkgybool  Jodo@wymgdsby  odmyoEgdymgdsl. Hgobol  mgm®
bogmog@gdsdo  Tymol  doggggergdo  segomse  ©ogybromgdgb  bydgamo
dmd 3mgdol aolifgMog, bogm asbogo domo dmd@omds dgbmyoymos aoyd@s®o
dogemoby®o  godbom. sbobm@@miymo DWI  jganggs, @mdgmoi ©ogydbgdymos
gmabog  Jlmgoendo  dmen gz gdols  Jombydo dmd@osmdol 3M0b3odby, BoGmme
30dm09g4gbgds magol Bgobol LodlLogbggdol 3md3engdly® ©osybmbEogsdo, 39@dmw
Lbodbogbggdols  sgmgolgdosbmdols  ba@olbol  goblowg@ol s  gobmygbyd®o
993900l 9390 dggolgdobomgol. Lfmmgo sdo@mdss dglodengdgeno  Lodlogbols
bogoyg®o  jmddmbgbdol, Lodlbogbols obgoem@@siools bmbol, 3g@o@dm@yeno
‘d9dy3960L, LodlLogbol'dows bggdmbols ¥dbgdol ©o JobEgdol gOMIsbgmoliogsb
09O gbcoMgds. 53 dgdmbgggsdo  aoblsggmgdoyan  360dgbgermdols 0dgbls  o@o
dod@m  ULbgopslbbgs  @odol  Lodbogbggdol  ©oxg@gbizodgdols  dglodargdgomds,
>Mod g sbobm@@m300ls ‘dgL§ogens S BOoJBHMy®sgzg00l ho@o®gdols
Yglodengd@mds.  ©ogybos-dgfmboen  aodmy3em9390L oo  d60Tgzbgemds  s3m
d960b0m3dgdols  5bsd@sbools  Aoblolobwg@o.  390dme, Lodbogbols  gx®ggdols
Lodjg@ogol bOs, o3 Mmob sbansgl sbadasbools 3GmEgLlol 3Gmy@glodgodsl,
0{393L  gx®gedmaobo Logdiggdol dgdEodgosl s dgbodsdobow, ©oxgygbools
30998030960 (ADC)  w@odggomgdol. o8 gg0boligbgarols  @omgbmdmogo
3oblbgoggogdo  Lodbogbols  Lmenoy®  bsFoendo,  3g@ogmgsma@o  dgdy3gdols
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dosdmdo s JMbA@oms@g@omy® mgm@  bogmogdgdsdo aodmfggymos  gOmols
dbcdog {gmol 30MAFMbgools gdoeygbgrmdols go®osdgermdoms ©s ©oxgyboyg®mdom
Lbgo@albgs Jbmgoendo, dgmergls dbdog - 0bBOSE Y YO0 >
9JLAOs3g g @0 Lombggdol dmEyemdgdl dn@ols [mbslfmdmdols ws@mgggom.
obg39, LE®YJHYOYo Labglbbgomdon M@ JOGM@MYYASE Aobbgoggdym ¥dsbl
‘do@ob.

©081bo@-@gbbmdam  dsabo@N@-tgbmbsblymm  Gemdmadsgost,  oaogg
BH5JHmadsg05L 04969696  Jlmgoagddo [gmol ogybool sbobm@EO™Igmmdols
30bgo@oboi00ls dobbom. odmbabyan gdols Jo g mdom 95093963 90 do

(3mJLgengddo) (yeol @oxygbool gobmdgols @ gmoglmowgdol ®m@0gb@s3z00l
dobggom olobwg@gds bg@gymo dmdzmgdols dodos@myemgds, O®Iegdoi  Jdbosb

bgPgye  A@oJBgdl.  yomodwgds  woxygboyg®o  IsRA@o@Es,  @mdmolasbss
309099@mdm 3 Goibgmddog Lowowgl o 3 39J@m@L, GMdmgdoi sboboggb Fymol
©oqbools  dognols s dodo@myagdols  Imzgdyge  F9O@o@To.  Sbogmoby®o
30m3gbol  bogydggeros  ©ogxggby®do  FAgbbmagdol  ggJdmems  gOmIsbgmmasb
dgg@mgds.  dgg@mgdol  seoam@omdgoo  Logdosme  @mgos,  sdoGmd  049bgdgb
dodmmgeols Lbgoolbgs 3gmmel, Gmdggdoi Lodygsmgdsl odgnggs “@sobs@mls”
bg@gyeo dmdgmgools GOs]@gdol dods@myagdgdo. sdol godm Fgbbm@yen IGOE-U
bdodo 9fmegdgh F@sjdma®engosl - bgdgygmo GOsdBgdol  gobygs@obszool
dgomeEl. msgol Bgobdo 3smmemaoyg®o 3Gm3gLgdol dodwobs®gmdbolsl, 3g@dmo
Jogmmdomo  3Om3glgdol  AmML  begds  20d@s®mo  gbgdol  Lfm@bsbmgsbo
LAO YA YO0l Gmgggs, dgbodsdolop, oigawgds Fymol woxgybools dodos@myagds,
0330 g0 25300 abgdol  Jog@mlbEA@ By,  Go3  slobgol  d3mggdl
AOoJBmy®oxgooll  Jgogase  dowgdagm  asdmbsbyamgdgddo  (JH. Gillard, A. D.
Waldman, P.B. Barker., 2004). 39®dme, ©o0g9bool bosfogmd@ogo sbobm@®mdos
3OP0OEYds BgHMom, bmeem Jlmgogrgddo Jme gz gdol wogyboy@o Jmd@smdols
dodo@m e gdols 30bgo@0boz0 bo®0ge©gos 39JBmO g0l dobgwgom,
30Jbgangdols Lbgowslbgs gg@oe dgmgdgol gbom. Fomgamo gg@om s@obodbgds X
©g@dol, d(gobge - Y @g@dol, bowmo gobgdee - Z w@gddol  gob{gdogo
dodo®@mn g gds.

©oggbos-Fgfmbogo  podmbabymgdgdo s ©ogygboygdo @ydgdo a3odagzeb
dognbg  360dgbgamgeb  0bgm@dsiosl,  @oi  oyEomgdgmos  msgol  Ggobols
Lodlbogbggools  oxg@gbaosmy®o  wospbmb@ogzolmgol.  3g@dm, gl gbgds
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Lbgoalbgs 3smm@mmaogdols gOmdsbgmols Jbpsgl godmgeobgdgdls do@ T1- s T2
09790396do  (Mulkern R., 1999). mogol @Ggobol dgbobyomdgdbols s bggmobmdgdols
‘dgdmbgggsdo  ogxygbos-dgfmbogro 3@ 33argzgdo oo LobybEom  obwgbgb
M39Ms300dg  Lodbogbols  dobEmemaog®o  Fodol  goblobmg®sl. o3 dgomeols
dmbogdms  bogydggeby  oSbggg oo  LobylGom  bogds  g3owg@dyemo  ©s
@5 Jbmoygmo  3olRgool ©oxgMgbiosEs. SIMoysE, GASIHMyMsRos - gl s@ols
sbogno dgmmeogs, @mdaol d9'dzgmdom dgbsdangdgeros Jodyg@aoygmo dJowymdols
> 3905300 hodggol  dmEygmmdol  guem  bybEo  oggadsdgds. gl
935bolgbgemo,  msogol  dbdog, Lodyoengdols  dmygigdl, @md  dsJLods@y@ow
odmogggmml  Lodlogby o  3mLEM3gesgoyge  3gMomedo  hodmysmodogl
dobodogngdo byg@m@Mmpoydo ©IZoEoH-

39039b0s>-FgF@mbogno 353608 7H-Ggb@bs6LYemo > (PWI) (omdmowygbls
390L39Jdoge  Jodo@myengdsls  bgodm@somemaog®o  ggemggol  Lasdyogmgdoms
dobogoMmmgdase.  dglodangdgamos TCBV (39090090 Lolbaols  dmEyamds),
rCBF (39096090  Lolbgool dodmjiggs - de0/100y), rCBF (rCBF = rCBV/MTT
den/100p/Fm), TTP (3ogg®0 @em - {3) ©s MTT (Lodgomm go@sdogogmo @AM -
73 ®93900L  gobygs@yg®o s Gompgbmd@ogo dglfogans @Gmym®i  Lodbogbols
3509bJodsdo, obggg 390 3@y d9d939600L >Mgdo. 39M93bools
99608d96@ M0 3oMsdgd@o rCBV - Bgobol Lolbgrols dodmdigzol dgosdgdomo
M o@®0 M3 YEmds, Mmdgaoi dgodagds hsomgoaml 303@mgsl gy s®gano
Lobdo@ol  aobmdgol  3gemggom  sbognmaswe. dgbobyomdgdols  Lolberdmds@sygdols
OomEgbmdMogo s bodolbmd®ogo dgxnolgds odarggs Lodygomgdsl oy gbog
0J6ol domo sgmgoligdosbmdbols badolbo 3G gm3g@szoyge 3g®omedo (Sorensen G.,
2000). o3mgolLgdosbmdols dggnoligdols @osabml@Gogn® 3OoRgmoydl  Fo@mdmowygbls
bgmgolgyges@obsiool bodolbo oby Lodbogby® Fo@dmbsdbdo  3smmenmpogy@o
3o30@ao@ o Lolbads®mggdol s@lgdmds (M. Arai, K. Kaizaki. Enhancing gliotic cyst
wall with microvascular proliferation adjacent to a meningioma. J Clin Neurosci 2006; 136).
bo@dogy® 0gm® 603mogMgdsbmsb dgoo@mgdom dsgoabobgdymo dgbobyomdgdols
dmds@goygero 390 Ydmdgmmo  390ggbos  asdm{gggmos o3 ¢6bgddo  Lodlogbols
06gogA®s300m.  Fobobom3g@sgom  3g@omedo 3 ¢3obsligbgamols  bo@olbols
5oblobpg®s  dgHow  d60dgbgermgsbos  m3g@sizool  dmEygmmdols s  dgdymdo
d39Obogrmdol  GodBogol  wowygbol dobboo (T. Nakano, K. Asanoa, H. Miura.

Meningiomas with brain edema: radiological characteristics on MRI. Clin Imaging 2002; 243).
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36 - 330g7%oom Jglodagdgaos mogol Bgobol Lodbogbggdol 3gdmwobsdo y®o
30M5dgBHMgdols Iglfogas. 3@ - 3908 gboygao 33amg3s 30Mggmo dgdmmsgsbgodye
0J6> 1980-056 (ergddo; Lofgol g@o3bg ol dgoodgdom dgbogoagmo  jgemggols
dJoEygmmds 3jmbos (Wh. Berninger, L. Axel, D. Norman. Functional imaging of the brain
using computed tomography. Radiology 1989, 171). d@sgoend@osbo  L3oGogrydo
3M3309H Yo GOIMy@s@ool  yodmyggbgdom  Igbadagdgaro  gobrs  LiGogo
Lgobo@gds  @o  ombobodgdymo  @oosiooll  @mbol  dgdiodgds.  dopbody®-
Agbmboblger  AmIm@asgoslmsb  dgoodgdom  3B-390Rgbosl o3l o330
9300589bmdgdo, @53 s@bodgbol  @o®bos.  3B-Lgobgmgdo  YROM oM@ s
bgandolbo(gomdos s  dobdo  os®  ggbgegds  dogbo@y@-dgdbmdgemdomo
>®OIBJHId0,  23BImgy  pamolb  390bdgg9G0b  35309bHgado  dopboGy®-
Ogbmbobliygemo  3ganggs  @oydggdgmos.  gB-bU  Imogs@o  P3o@oGglmds  I@-
3380 935bmab  dgo@gdom  sMol  30MES30M3OMIMAOG0YEo  5IM 0 oY gds
bodgg@ogol  3Mgn03E0gbRALs o  JMbA@SLAY@o  bogmog@gbols  3mb3gb@®Msiosls
dm@ols (JD. Eastwood, JM. Provenzale. Cerebral blood flow, blood volume and vascular
permeability of cerebral neoplasms assessed with dynamic CT perfusion imaging.
Neuroradiology, 2003).

3039089 bogao  ggagggdol @AM HoOEges  3BH-Lodgg@ogol  Sbogobo
0530l Bgobols Lolbendo®@gmgsb Jlgando gmbA®sbBgeo bogmog@gdols aogmobsb.
©96@396m3mbG® LG Yo bogmogdgdol dmaeylo dgdgsgm 0bFMoggbyes (omwols
3M93s@o@0  350-370  3y/dem  3mbigbd®ogoom,  dgyzsbols  Lobfsmg 4 /(3.
Lgobo®gdols  L3oGsmydo  Ggg0dgd0 odgnggs  Lodgoegdol  dogowmm  d@oggdols
Lg®os 1 §odol 0b@gdgommom 3mb@@sl@ols dgygobosb 60 {odol gobdsgarmdsdo.

d0- s 3B-390x8gboygmo JgmmEgdol Y30MsEgbmdss Jobodsgry@o 0bgsbos,
Jbmgogools dogMmmEo ggmsizools ‘dggolgdols domaono dadbmdganmds,

LA Yo 3OMAFAMIMEgdols Bodaamgddo godmigarggol dz0Mg WOM, @goEy®

OAMTo  ggegzol  gegagdol  @g3mbLE@YJaos.  Jlmgoermgsbo  3gdmEobsdogs
ol gds dgdgyo doMomswo dohggbgdangdom: Bgobols Lolbenols dodmdigss (CBF),

G30bols Lolberols 30dmJzg30L dmEgemds (CBV), Lolbaol @@sbbo@ols Lsdygsenm
e (MTT). ggerggol o3 dgmmeogzol Lodygsengdom dglsdangdganos mogols Ggobols
d960b0m3gd0l 3gdmobsdogols s ogmgolgdosbmdols boadolbbol dgxslgds, obggyg,
LodLogby®o  3Mmi3gbol dmbo@mmobao  Lbogy®o mgdsdoobs s  Jodommg@msdools

‘499090,
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353608 70-0gb@bsbLyemo  13gd@Bmlbgm3ools  (MRS) 3d9dggmdom  Fo®gds
0530L Bgobols dg@odmerobdol o8m3genggs. 3OMAMbyYeo lH-8ﬁ)-b3('Jd(?)6)mbdm300b

Lboggydggamos  bbgowsbbgs  Jodoyg@o  bsg@mol  gdopagbanmdsdo  dgdogogno
30mEMbgdols Lobdo@ol @gbmboblyemo Ggeoggdgdo - 9. §. “Jodog®o Gomds”.
3003goe 9l Bg®dobo  sbgdas N. Ramsey-d 1951 (geol, @md  osmgbodbs
3oblbgoggogdo  Lbgowolbgs  U3gd@ge  3ogms  Lobdomggol  dm@ol.  “Jodoydo
3rmdol” gobbmdogrgool ghmggmos - ppm (9Goo dgdogombyea). dGmGMby G-
U3gJp®do in  vivo  gobolobwg@mgds  dgdwgao  g@odmeodgdo,  GMIggdoc
>0bodbyeos domo Jodoy@do emdol dglsdsdolo 3s®sdg@mdgdom:

e NAA - N-53900ol3s®@o@o (2,0 ppm);

e Cho - Jmgrobo (3,2 ppm);

e Cr- 3®g9o¢0bo (3,03 u 3,94 ppm);

e ml-domobmboGmero (3,56 ppm);

e GIx - aenyg@odo@o s yey@sdobo (2,1 -2,5 ppm);
e Lac- anod@o@o (1,32 ppm);

e Lip- @nodopy®o 3md3agdlo (0,8-1,2 ppm).

3OmEmbya  3G-L3gJHOmbgm3osdo  04gbgdgh 2 doGomop  dgmmels:
dmbmgmJbgery@ s Iga@ogmJbgery@  (Chemical shift imaging) jgenggol. o3
93565l gbgemols @AMl mogol  Bgobol  ®edgbodg  bofoemosh  L3gB®gdo
JOOEOMY@s©  obsbmg®gds. dmenem  bobgdbdo 3GodBogodo  sJBoygde  0bgdygds
IgeBododmgyao  IO-b3gBHGOmbim3os (H1, P31, C13, Na), @mdgmox gu59dbgds
gobgm@ol, bobdo@bospols s Ubbgs bogdmgdol  d@-Lopboseols (Pink P., 2003).
90030]bgeosbo  H-30-139J@mb3m300l  ©O®L  sbsgmobolmgols 0®hyg96  msgols
H30bob g@m  Gmdgarody 9osbl (godbgel). o3 godbgmosh ©sGgyolEHGM b
Lopboendo  Bodwgds  Lobdodgms  dgdoygbermdols  sbognobo, ol dgogaomss
bgds  “Jodog@o  grmdol”  dgsmol dobgwgom  dg@odmmodms 303900l
3o5bsfoggdol Liy@smols dowgds (ppm). L3gJB®do g@odmmodms 30390 dm@ols
0b5goMEMds, dosmo JmdoBgos 5b dgdiEomgds, Ladysmgdsls agsderggl dggogebom
Jbmgogrgddo  Jodwobsdg  bdomJodoygdo  3GM3gLgdo. Iy BogmJbgeoy@o  I@-
13gJpOmbgm3ool  Oml  3O-3gddMgdo  doowgds  gOMWEOM P A gbody
30 Jlgamobomgol,  @s53  odgoggs domo YO0 gOmnIgesmgdol  Ladygoagdsls
odm3geggol bmbsdo. Jowgdbymo  dmbszgdgdol  sdydoggdols dgdwgy  0ddbgds
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d@o@ol 30M5dgd@ Yo 935, bowsi mommgygmo dgBsdmao@ols 3mbi3gbd®siGos
>mbodbyeos Pg@Mopo o dmzgdgmos dgBodmmo@gdols dowsbsfoggds d@oendo.
0530l 33060l Lodlogbggdol 3md3egdbydo osybmlBogzol 306mdgddo swbodbyero
dgomEogs  gom-gamos,  Gmdmols  godmygbgdomsi  dgodangds ho@o®ogls
I 39RO000 Vo@dmbogdbgdols ©0GIOIbGo>EYHO ©053bM b0,
53030Lgo05b6mdols badolbols 2oblobEg@es, LB gagem@slyao domaLools
593350 gbs, d39absgmdol 3GmEglol jmbE®mao ©obsdogsdo(J.H. Gillard, A. D.
Waldman, P.B. Barker., 2004).

30, 3@ o 3AOEF  aodmggeggzgool  dgmmegdo  mogol  Ggobols
dgbobpomdgdols ML Lodygomgdol agoderggl  ggexnsbmo 3@msglLol

o309 ool sMgoo s Lodbogby®o  dsbigdol  gOmog@mJdgogds  Gg0bols
LEAO 9B YOgdmab;  as5bglobwg@mo  Lodbogbols  Fodo  ©s  dobo  Jbmgogomgsbo
dobobosmgdemgdo;  ho@odegl  5dmaFy@ogo  ©0ggg@gbioomy®o ooy bmliEogs;
300G PomYOoR  ©o0395d0b  Jodygdpogmo  ™m3g@sGos;  Yheybggmymgom oyl
dmbo@mdobyo  3obEHmM3gOsgoge  3g@omedo. IOG-33egggdel Igdggmdon  YEGO™
©535x% M gdms© 25bolabrgmgds Jlmgoamgsbo 3g@xygbos (sbodemsbools badolibo)
s  dgBodm@mobdo  (MRS). dobo  g300s53glmdoll  dobgbos @oo  sbo@mdoydo
stgogol  dm@ige, IR 03oMsdg@dgeo 30bgo@mobsizos,  dsombobgdgeno
25dmlboggdols NONUIHRICE RS 3bL-0b doE g mdomo 30m39bgdols
©052bmbEoMgdolmgols IOE  yggeoby Ia@dbmdosty Jgmmpos. of g0 gdgdo
d560g39LBH0MEYdS YBOM SEMYg ©S oo JMEPEMbom, oG 3MI30YGgOYEO
B™IMg@sgg0oll  @AML.  mogol  IbMog, AL Y30@GgLMdgdo  yob3o®mdgdyemos
dooao  Lobdodygmo  gbos@om, @omEgbmddogo  dgxasbgools  Igbsdan gdaomdom
soLmeny@g@o Lowowggools d9dgg9mdom.

mo30b 060l 53030900 ©S 5653emslBon®o 996062008940l Jodndao 0
93960650 ™dd.

30Mgges© magol Ggobols d9bobyomdol sdmyggms aobbm®zogaws 1768 (9l - O.
Acrel ols dog@. msgol Ggobols 3mbggdboGomy®o bgwsdo®bg 39bobyomdols s3m
30Mggemo  [o®do@gdbygamo  m3g@s30s  hos@o@s Z. Pecehioli-d 1835 {ganl.
d9b0byomdgdols  Jodydgools  aobgoms®gdsdo  gybrsdgbByg®o  Fgmomo  dgo@obs
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3obLobEgdyYamo 3M0b303g60L I3oMo s3gs. 53 dbGMog gOmg@m dbodgbgemgsb
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0dgogmegl  gzges  JoOygdgogmo dobodgmsigool gobysgydo  gmbG®maols  J39d
ho@Bo®gdol Lodygoamgdsl, Go3 ao3omgdom ©sdbmaggamo odbgds mogols Fgobols
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bofogngddo, 35Tob Lo@g®gdsbosiom bgmgmol Jggos gowg dodbodsgrydse  bws
9obenmgogdmegl  Jo@oggydgl.  39bobpomdgdols  Jodygdaogmo  dgg@bogmdols
O5©go0m0  Yggygdo  odmzogdgmos  msgol  Ggobols  sgdzedg®o  Lolbaools
dodmJi3930L Igbodhybgdboby Gmam@3 Mm3gdsiooll @AM, sbggg 3mbEm3g@sEoym
39@omedo. m3@odsgry@o Lobbaool dodmdiggs dgbo®hybgdbymo 9bos 0gml s@o
dod@M  Lom3dg@oiEom  bmbsTo, s@sdge  dJm@osbs  msgol  Fgobdo. gOmbso®ow
d609gbgenmgobos  @mam®3  sO®GgM0gmo, sbggg g9b9®@o  Lobbenols dodmdiggol
>9d3o@ M0 gbo@hybgds.  LYmego  sdo@mdss  syEoggdgeo  Jodgdaogeo
3905300l s gadgol WOmL Jgbodsdobo IOE s 3B-33e0 93900, ™I byLEow
oEa0begl  o@s  do®dBMm  dgbobyomdgdol, s@sdg  SOGIG0Ymo s g9bydo
Lobbando®@ggdol sbos@mdoy@-Gm3ma®ogygao mgsgobsios. boobGg@gbms, @md
oo bmdols s  Aoblogym@dgdom  dobogyy@  [oangddo  aobamoygdyano  mogols
®3060l 3960630mIgd0ls gOmosh denmgo sdmwgds Labydggero @ s@ol, Gowyob
53 dgdobgggedo  gobgomsdrgds  OMgmo  Ismmgobommemyoyg@o  3gEomgdgool
dogamo  gmd3ggdlbo:  wgOeml  dgbgbignomy@-oymds@ygmo  Foagdol o
00963980 bmbols 0005300, doo'do do 3306 39 sizoobs ©S
d90o0mobdol  od@ggzom.  ™m3gasiogmo  hodggzol  o@bodbyer  gBe3by
o930 gdgemos  Lbodlogbol  dm@Eomgds  asbbmdGogmogl  gBo3mdMogse,  dolo
RMo3dgbBodgdols  3@0bi03ol  ozgom.  Goi3  dggbgds  Lodbogbydo  3356dgd0l
sdmwgdol, dolbo g@sadgbBodmgds bws s0Fyml do@B@oJlolyob aodmEom goggd0ls
‘d9d©gy.  06GOS3OSbos@yg@o  dgbobyomdols  LOY@o  sdmEgds  sIMowgdygeos
3509bJodols LolJgbg s dobo goxlygmols (olggg Gmym®E Joeosbso Lodlogbols)
3°8do@bg  mogol  Bgoboli  gubjgoygder  3bodgbganmgsb  Lolbandos@mggdmsb,
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b9®390mob s Lbgs o5bs@mdoyd LA YJB®gdmsb. sbsbodbsgos, G®d Lodbogby®
Jbmgogdo dmbggodomo gybjioygdse 360dgbgermgsbo Lolbads®mggdo jomyog96
9e05LBA0YOMISL, @0l godm3 oEgomse bosbogdosh m3gMszoygmo GMsgdol @M.
LodLogby®o  Jbmgomosh  Lobbado®eggdol  asdmymagol  g@o3by  ©owpos o3
Lolbendo®®ggdol @obosbgdols sgndosmmds, @sdsi dgodangds godmofgoml msgols
A30bol  39dmEobsdogol dbodgbganmgsbo woMmgggs. Lodlogbymo Fo@dmbsdbgdols
5035 M0 sdmwgdols dgdwgy obggg bdodos G30bol dops®o ao@lbols o Joasl
dgegool ©989dH9d0, Gmdgmms  3aalihoggho Eoby@Zs bOOEogmEYds  SYGHO-,
3mdm- s 39B9OmEB®SbL3@sb@obRgools dgdggmdom. dgb0baomdgdby Jody@dyoyemo
®39@530gdolb  ygggms 930 SPGomgdmar  gbrs  bo@hotrgl  mobsdgrdngy
Lom3dg@ozom  Bgdbogol  asdmygbgdom,  doo  dm@ol  dog®mJodydyoyao
0bLR®93963 gd0m, bobmyyms@ymo ydom, bom3gsiom  dogdmbgmdomn (hggbl
‘dgdmnbgggsdo godmoyggbgdbms “egogs - 27 s “396@9M™”), d030Mdo3mEs@ a0
3OO S(30000, Y BASdYgA0omo s3o@sFm@om (hggbl dgdmbgggsdo — “CUSA” -
Lm@0bgo). @o@g@s@ygdols dobgogom, Jodygdaoygmmo ®3gAsEool Moo @Mds,
dogbgoogo  Lodbogbols  JoLFmemaoygdo  LEA®Y]Gydobs,  gobolobwg®gds
Jbmgmomdo  GoOmme  2og@3ggdygmo  gasbogogsizool dobgogom —  Simpson
(Simpson D. The reccurence of intracerebral meningiomas ffter surgical treatment // J. Neurol.

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

06§ @5 3t 56bosgn o 336063003901 ©9(300039%0. 0@ 9O YO Y0

dmbozgdgdoll dobgogom o@OLgdmdl  dgbobgomdgdol @giowogols  Lsgdome  dg3®o
‘dgdmbgggs.  3g®dme, Lodlbogbol  bgawsbosgno, asbdgm@gdomo  bOws  bdoGow
>00b0dbgdmes SMg Moo o yds® ho@oMgdbymo m3g@siEools bmbsdo. s@odoydo
5 5ba3@sbBoyg®o  0b@B®s3Msbosayy@o  dgbobpomdgdol G giE0oggdol  Serdsmmds
3mbEMm3gHeGoyge 3gMomedo dg0ygmdl Logdosme wowos (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). sbggg ULbgowslbgs dmlbab@gds os@OLgdomol  Lodlbogbol @gEowoggdols
356300500l gogdmsb  B0doGmgdsdoi.  bmgoghmo  sgdmeo  mgeol,  @m3
09(30003900L  25b30moMgds bgds @oogomy@o m3gMsiool ho@osmgbopsb 2 - 10
Jaool a0bdogermdsdo, m9dEs @ godmodoibgds aO®m a30560 3mLEM3gHsE0Y0
3g9@omwo(3 (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). @giowoggdol Lobdodyg, oblggg, ©@odmowgdyaos
Lodlogbggdols dolGmermaoy®  LEOYJAYOsDY. 530MOms  ¥d@sgangbmds  mgaols,
Amd mogol B3obol 5G0309M0 s b3 sliBoyg®o dgbobyomdgdol ™ML Lodlogbol
09300030 530900 bdoMos, gow®g 39mogmgolgdbosbo gm®@Igools dgdmbgggsdo
(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.). osgmgobgdosbo d9b0bogomdgdol bofommmd@ogo sdmgggmol s
Jgbododolo@,  s@s@oogomy@o  Jodgdaogmo  d3g@bogmdbols  dgdmbgggsdo
09300030l sendsmmdbs s@ols 100 % (Mathiesen T., Lindguist C., Kihistrom I., Karlsson B.
Recurrence of cranial base meningiomas // Neurosurgery. - 1996. - Vol. 39. - P. 2 - 7). @s¢3
‘dggbgds 5G0309@ s SbadgoliGoy® d9bobyomdgdl Jm@ol Lbgosmdsl @g3owoggdols
3odmgegbols Lobdo@ols db@og, oo @ s@OLgoMdl ghmags®mgabo dnbsb@gods s
LEASHOLE0ZS.  o93HMOms  gOmo  xagxno  dJoohbggl, @®I  3mLEGHM3gOSG0YSE
5®030gMo  dgbobyomdgdols IJmbyg 353096390 do Y YE00gm  3gMHOMEOO  AS(30L gdom
boby@derogos, gow®g sSbadamslBoyg®o  dgbobpomdgdols @OML.  sgBm@dms  dgmag
NX39BO >0bodbogl, M3 53 Logombmseb dods@mgdsdo LEsGoLGogg®sw La®@{dybm
dmbozgdgdo 0@ >@Lgdbmols (Beks J. W. F., de Windt H. L. The reccurence of supratentorial
meningiomas after surgery // Acta Neurochir. - 1988. - Vol. 95. - P. 3 - 5). Lodlogbols
6930030l gobgoms@gbols  Lobdodg  ©sdmgoegdgeos  dob  aoemgogrobsozosby.
dogomoms, M9(30003900L aoblsggmdgdom oo Momgbmds 500bodbgds msagols
B30bols  3o@obogo@do@my@o  5G0309M0 s  sbademsliGoy®o  dgbobyomdgdol @M
(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.).
dobogny@  Foangddo  gobmspgdygao  Lodlogbggdol  @g@owogols  dgdmbggggdo
353009600 0dgosmos (Engelhard H. H. Progress in the diagnosis and treatment of patients
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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.). mobodgodmgg dgo0i3obsdo  s@lgdbymo  Ggbwgbzogdols
dobggomn  dgbobyomds  paobes  domgrmgoy@o  godmggergggbols  Logobo.  olobo
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GoOMpIbIH0IIG s dmargygeg-domJodoygd  oboaobl.  0dybmdolGmJodoydo
309m338093900L @AM 3obolobwgmgds 3OM@ogg@siEoolngol ©sdsbsbosmgdgeno
gosgoo (KI-67, P-53), slggg 3Om@ogg@ogdoo gxmgogdols do®mggdols sb@ogygbo
(PCNA), &mdggdoi gmagmsaosdo  o®osb  Lodlbogbol  Jlmgoendo  dodpobody
30m0ggo300l 30mEglol oJBogamdslmsb. sbggg bwgds Lalglm dm@dmbgdols
09393G™MOgool  s@Lgdmdols goblobmgds. o3 @73Eg3dm@gdol  sOo@lgdmds
dogmomgdls  Lodbogbols  @gigopogol oo @oligbs @  3GmEgLlgdols
dogmoaboboioobg (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.).

BoOMRIbIHOFAO0  dodmggEgzgde  odmggs  Ladgoggosl,  pedmgegarobmm
JOmIobmdgemo  sdg@ozogdo s ©bd-l Jomomo  Dgdiggermds  Jm@Y300034
Lodlbogbggools 9x®gegddo (Perry A., Jenkins R. B., Dahl R. J. Cytogenetic analysis of
agressive meningiomas: possible diagnostic and prognostic implication // Cancer. - 1996. - Vol.
77.Ne 12. - P. 2567 - 2573.).

Jmg 9390 9@-60mJodoyg@o  godmgygengggool dobsbos 03 gbbodms  xyyngdol
3odmgegbs, OMImgdoi gobodo®mdgdgb Lodlogby®o Yxmgogdol MgboliBgbGmdols
hodmyoemodgdols Lbgowslbgs Jodog®o bogmogdgdgdbol dodo®m. @os@sl@y@gdeaos,
M3 Ig035d9bGmby@o 33g@bogomdols dodo®m LodlLogby®o Yxdgrols dggymdols
hodmygs@odgdol 30m3gldo  dbodgbgamgsb @M@l modsdmdgh: e gBsmomb-S-

B®oblggasbs (GST), aay@omombo, seojz0@E@sbLRg@sbs, ©bI-I g3s@siosdo
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dmbsfoeng 539@39b@gd0. LodLogbol dg@mdbmdgermds Igw035896@3mb YA Mg@s300ls
d0do®0  2obolobmg®gds  gx@gool @gbolBgb@mdol  LolBgdgdol g9bgBogycow
9B g®dobo@gdygmo  o>jBogmdom (Konstantinidou A. E., Patsouris E., Korpolopoulo
Kavantazas N., Mahera H., Davaris P. DNA topoizomerase Ila expression corellates with cell
proliferanion but not with reccurence in intracranial meningiomas // Histopatology. - 2001. -
Vol. 39. - P. 402 - 408.).

5Jgob 2odmdobodyg, sJBoydop a@Mdgagds msgol Ggobols dgbobyomdgdols
d390bogmdol sGoJo@ydaoygmo dgmmegdols dogds. dg3M0 533 mA 0 doygmomgdls
Lbbogg®@o 0g@s300l  oygEogdamdaby 3mbEm3g@sGoye 3g@omedo s®s JsOEHM
dgbobyomdgdols obademsliBoydo }mAIgdols ®ml, NONAIQ 43920
SMSM5©03oYAs©  ho@o®gdygmo ™m3g@siool dgdogy (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.). goblogym@gdygmo ggdeemgds gd3gss aods-
sbols  godmygbgdsl, m@mbo  Lodbogbols bmds o3 dgdmbgggsdo  gbos  oyml
‘dglodsdolo (Dziuk T.W., Woo S., Bulter E.B. Malignant meningioma: an indication for initial
surgery and adjuvant radiotherapy // J. Neurooncol. - 1998. - Vol.3, Ne2. - P.177 - 188.). @op
3odm33e9390do, GMAmgdoi gbgds dgbobyomdgdols  Jodommg@sdool 3Gmdengdgols,
530M®g9d0  Joygmomgdgb  Jodom3@gds@s@gdols Lbgowolbgs wxaggnol  3mddegdby®o
35o9mYygbgdol  oyiEomgdanmdobyg;  dom  dm@obos  obdaws@obo,  ©sgoMdsbobo,
SM05b@slE0bo, mJbmagdoobo, 3903 mJLobo, 063 9O 8gOMb-sgnqgs,
dodmJbododmgsbs (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.). oj@og®om gddgengds
obgmo  Jodom3®gds@s@gdol  dogds, GmAggdoi  Vgdargdgh  YROM  9539]@ YO
‘dgohg@mb  Lodlbogbggdols  beAws,  mydgs  Igbobyomdgdols  Jodommg@sdools
A5bmdoboMgoyamo godmgengzgdo xg® Jbmgmom 3Os]Bogodo 5@ ho@omgoyas;
obggg, oM dmp393mggds SbGHod@sbB YO0 mg@sdool dgxslgdol ¢bogoizo®gdyamo
3908 9M093900.  30dMLASG03YM0  I3g@bogrmdols  g8g9Jdo  Lodbogbols  Jlmgoaols
dobol  9393MM3M@E0P@os s sdoB™mI oo gdom  YROM  O530Mboy@os
Jo30m30935@5@ gdols 25dmygbgds Moogomy@o Jodygdaogeo hodggzol dgdwgy.

5dM0300, bgdmowbodbyamo  Imbo3gdgdowsb  yodmdwobomy, hggbo bsd@™Iols
dobobos mogol Fgobols 39bobyomdgdol, aoblisggmdgdom sgmgolgdosbo Rm@dgdols

©0oabmbE0z0lL 0obodgmmgy dgmmegdols, 0553500950l JOsgo 3 g@mgabo
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dodobodgmdols s  ogd3eod Mo Jodydyoymo  I3@bogrmdols  3GMdemgdgdols
9JOm0sb k@ogndo gobbogngs, dglsdsdolo dgogagdol 3mddeglbyg®o sbsgnobo.
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onsgo II

30bogy@o dsbsgools %mbbggo Qbkbbobmabb > 33930l
8300(’);3360

dmigdygeo  65AOM®IoL  Logydggerls  [o®dmowygbl 2006 - 2014 Fangdol
3obdoganmdsdo mogol Ggobols Lbgowslbgs Godols 3gbobyomdomn ©ssgswgdyao 215
35309630l 2o3mygenggol  dggygdol  sbognobo (3L “sgo. b 3bogoosl
Lobgaomdol @slogmgm Lodo®mggamlb 0b@gdmggbiogmo dgooiobols gdmgbyao
(396@®07;  d3L “boy-3mb3odombo”). ofgosh 209 353096¢0 ogm  bO@sLEY@o
sbogol - 19-ob 76 (enodwyg (Lodygognem sbsgds dgowaobs 54,1 (gao), bmeoem 6 -
b53dg0 (4 bdodo s 2 ampam) sbsgom 6-ob 16 Fenodyg (Lodyogmm sbsgo - 12
Fgero). bJglols dobgogom 3530963900 aowsbofoemwbgb dgdwgabsodsw: dodsgozo
- 93 (433 %), Jogmo - 122 (56,7%). msgols db@og, os@0309@0 s SbadgsliGoy@o
d960b20039d00m ©osgo©gd@gdds dgoaobgli dglodsdolow, 14,0 % (30 3530963)0)
> 2,0 % (4 353096@0).

mogols Bgobols d9bobgomdgdom @osgo@gdygm 3530963 ms LJgbol dobgogom
dosbsfoggds bohggbgoos 3b®ogro 2.1-o:

3gb®ogmo 2.1
0530l Bgobol 3gb0baom3gdom ©SSg EgdRm@MS 2oEsbsFomgds Lglol
dobgpgom
353096 gdol LJglo 3530960900l A>m©gbeds %
dodogo30 93 433
Jowmo 122 56,7
T 215 100

BM3MM5xg-5b5BMIoyg@o  aobaoagbols  dJobgogomn  bombgdol  go®ogmsb

(B9b@™MM0ydo)  Fodo@mgdodo  353096F g0l @oxAYRBYesd  dJmygis  dgdogao
by@smo (ob. gb®ogno 2.2):
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3gb®ogo 22.
0530l §gobol 396063003300k GM3ma@sgoymo @egsgrobsos

896063003930l @@ gogobs30s 35(3096@gd0l AsmEgbmds %
bg3@ 5@ 9bGH M@ a0 197 91,6
b9dBgbHMO Yo 7 3,3
b9d-, bLy3@s@gbGHme o 11 5,1
Lege 215 100

5G03099M0 s sbadaslBoydo dgbobyomdgdol ¢dMsgm glimds aobmsp gdyao
040 by3@o@9bGm@d g, o3 xa9ndo slggg, hggb hogdmgm ol Lodbogbggdo,
Amdgdoi  gobgoygdagmbo 043b9b Bgobols oo 3gdolggmmgdol Lbgswslibgs
bofoagddo. gogomgogolifobgm @  dgbobpomdgdol o3 xa9nol  aobgrspgdols
3500589 yAMds, 0bobo dopsegobsfomgm 3oy J39xa989ddo (ob. 3bGoao 2.3):

3b®ogoo 23.
0530 Bgobol Ly3ds@gbdm@ o dopsdml 3g6obyomdgdol Gem3my@dsgoymo
@0 S0 bS30

39606023930l ge gogrobs30s 3530960900l A>mEgbemds %
3505Lo 0@ @@ dgbobyomdgdo 39 19,8
bodgeolgd®o dm@hols dgbobyomdgdo 43 21,8
30639JboGsay®o dgbobyomdgdo 73 37,1
dobognyg@o d9bobpomdgdo 42 21,3
Lgan 197 100

L3053 96GM@ Yo @mgs@obsizool Lodlbogbggdl dm@ol 3o@sbogo@smey®o
e goobozos  owyobps 39 dgdmbgggedo  (19,8%), bodpmolgo@o  dm@hols
d960b30m3s s@dmohbrs 43 353096¢L (21,8 %), 3mbzgJbodogydo dgbobpomds - 73-1
(37,1 %), bogoe dobosgyg®o 39bobpomdgdo woxoJbods 42 353096Fmsb (21,3 %).

Fobslom3dgdmogom  3g@omedo  yggams  3530960L  hoy@odis  3md3agdlydo
32206049@-0bLHOYIbGoE YO0 yodmggagggdo. o3 3mdd@gdbl  pobyggeEbgdms
bgg@m@maoy®o, RLodm3smmemao®o, ®MPMEMEMY0YA0,  JSOLOMEDMA 0G0
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MFmbggtmemaog®o s bmysmo Lmds@y®o asdmggangggdo. sbggg obsbpg®gdmws
Lobbanols xa9aamd@ogo s @gbyl-3gmgboggds, LEHSbEsO®G @O Janobogy®do ©s
bdomJodoyg@o  sbognobgdo, (30¢MmygbgBoge o  0dybmdolEmJodos (s35G5FY@S -
“@mdg”,  29Mdobos; “xmblmbo s xmblbmbo”, 59I); Fodgdmes yymdzgaeols
dodmbogrgomo  M9b@gbma®ogos (30 yeo  X-Ray o30M0@gdo  -“Gmdods”  ©o
“d0dody”, 053mb0s). 3MgM3g@ooye 330 9390do Ydmaogdglo segogo gho®s gggms

35(3096G0lL  mogol  Bgobol  aodmggergzgol  3md3oyRgagmo s dopbod®-
A9bmbobligemo Bmdmy®dsxzoom. 3g@dme - 3G- s 3B-390FYboyge 330 9390L, I@-

©oggbosls s 13gJe®mbgm3osl, sbggg BAMojdma®oxgoslt (bsdgwoiobm hggbgdols
dobggom). hggbls dogd dg@bgyemo ggemgg0l gooesnbgdo Lodygomgdsl odggms
bgedo{g3bomn bybGo gmxgogoygm Lodlbogbggdol ©oxg@gbEosEos ©s ©osybmbols
23oblobpgds, sModge gbdoMmgdbms bgoMmJoddagol m3g@sEoygeo dopamdols s
BoJH030L o gadoMgdsdo. 53 93obolgbgands dmdgbRds dbodgbganmgsbow dgediEods
Loggomosbmdbols dohggbgdgano OMY@3 0b6@®>M39M 5309, sbggg
3R M3gMs30E 39Momedo.

bgdmswbodbyano 3odm 33 g3900Lmgols 25dm049bgdmes 64-de 0560
303309090 Gmdma®sgo “Somatom Sensation Cardiac-64” (“Liodgblio”, gg®dsbos),
L5 T oboydaog®o dogols (16 s®bo, dogbodydo adoswogbBo - 45 dogno@gligns)
dob0HYO-9bmboblyamo  FmImydsggdo:  “Signa-1,5T” (“xgbg®oe  gengd@d®ogz0”,
>dd) o “Espree” (“Lodgblio”, ag9®dsbos).

mogol  Bgobol  dgbobyomdgdols  godmyggaggolsls  asdmoygbgdmes  dgdwogyo
03390 by@o d0deggemdgdo:

L. T2 (tse): TR (yodgm@gdols @m) — 6000 37, TE (gmob w@m) -117 37,
d@oaol Lobjg — 6 39, Is@@odbo — 252x256, FoV — 230 mm, TA (yodm3genggols
OHm) — 7:19 Fo. d0dggamds dnwogoodgdge odbs olyg, G®I yodmigenggols
amI dgoaobs 4,37 (o

2. T2 (tse): TR - 6000 37, &@ogools Lolgg — 4 99, do@®obo — 252x256, FoV —
230 mm, TA - 7:04 (o. 303g30mds Inwogogo®gdyge odbs olyg, M3 asdmggenggols
AmI dgoaobs 4,37 Fo.

3. T2 (tse) — fast: TR —7500 9Y¢, TE — 117 3f, d@oaol Lolg — 4 33, ds@@oJlo
— 252x256, FoV — 230 mm, TA -3:57 (o.
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4. FLAIR (3m@ogozo®gdgemo obggdlbos — seagbomo d0dpggdmds): TR —
6000 97, TE — 93 3¢, TI (0obgg@lool w®m) — 1600 3F, d@ogol Lobjg — 6 a4,
do@d®oJlo — 224x256, FoV — 230 mm, TA —9:43 (om.

5. FLAIR-FSE (L§®s90 FLAIR-3030g36mdbs): TR — 6000 97, TE — 93 3aF, TI -
1600 37, d@oemols Lolg — 4 33, ds@@oJlo — 154x256, FoV — 230 mm, TA — 643 {o.

6. FLAIR-FSE-cor: TR — 6000 3, TE — 93 3¢, TI - 1600 37, &@ogol Lolb]g —
6 39, 5@ @oJlo — 154x256, FoV — 230 mm, TA - 643 o.

7. T1(f13d) sag: TR — 22 3, TE - 8 3df, TI— 1600 3f, &®oenols Lolijg — 4 33,
do@®odbo — 169x256, FoV — 240 mm, TA —4:32 {o.

8. T1 irm-cor-fat-suppressd-3mm: TR — 4000 9¢, TE — 48 9F, TI — 110 37,
d@oenols Loldg — 3 33, do@@odbo — 196x256, FoV — 220 mm, TA - 1121 Go.

9. Tl irm-cor-fat-suppressd-3mm: TR — 1800 d{¢, TE — 32 9¢, TI — 110 4§,
d@oenols Loldg — 3 33, do@®obo — 192x256, FoV — 250 mm, TA - 11:34 (o.

10. T1 (se) cor -3mm: TR — 340 3df, TE — 26 3f, FA - 90", d@oenols Lolijg — 3
49, do@®olbo — 192x256, FoV — 200 mm, TA — 845 {o.

11. T2 (tse) cor -3mm: TR — 6000 3¢, TE — 117 37, d@ogools Lolijg — 3 39,
do@d®oJlo — 192x256, FoV — 200 mm, TA - 11:19 (o.

12. T1 (f13d) sag: TR — 22 3%, TE — 8 3}, FA — 30", d@omol Loljg — 3 89,
do@®moglbo — 169x256, FoV — 240 mm, TA —5:59 o.

13. FLAIR-FSE-cor: TR — 6000 3{, TE — 93 3¢, TI- 1600 37, &@oeols Lolijg —
4 33, ds@@oJlo — 154x256, FoV — 230 mm, TA - 6:43 {o.

14. uf-b1000 (woxyboygdo dgfmboao  3.6. dodpgg@mds, ©oxygbools
309803096@0 — 10000): TR — 4,66 37, TE — 102,0 9F, TD — 3800 37, d@ogols Loldg
— 5 33, 3s@8®oJlo — 128x128, FoV — 260 mm, TA —-23 (3.

3MbAASLG Yo aodegog®gdolbomgol asdmoygbgdmes go®ds “Shering AO™-1s
3MbAOLG o  bogmogdgds - Magnevist (@opaedobols gom3gb@gdodo — GD-
DTPA) 0,5 mmol/ml 3dbs blboco, mbodgds — 0bd@sggbydoe 0.1 ddmeno/ gy
fmbobg (0,1  3deo/3a)  Fembsbg (0,1 mlkg). 365 ©o 30LE mbEOSLE Y0
330 g30bomgol godmoygbgdmes T1 dodwggemdgdo:

. T1 (se): TR — 450 9§, TE — 15 3%, FA — 707, i@omol Lolgy — 6 99,
do@d®oJlo — 256x256, FoV — 230 mm, TA — 744 (o.
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2. TI (f13d): TR — 22 8¢, TE — 8 3§, FA — 30", i@omols Loljy — 4 99,
do@d®oJlo — 169x256, FoV — 240 mm, TA —4:32 §o.

06 @o3M5b0ymo  s@FYM0gdol  gobygsemobsizoobsmgols  godmoygbgdmws
‘d99wga0 0339 ly@o dJodpgg@mds:

tof-fi3d-multiple-tra: TR — 56 3y, TE — 104 9{, FA — 407 ds®@odbo — 160x256,
FoV - 220 mm, &c@ogenols Loldg — 15 83, TA — 859 (o. o3 03d3y9elyco
30330 mdolsl  2odmoygbgdmes  sds@gdomo  Lo@y®sioyero MT (magnetization)
0339 lo dgdogbo@gools gos@eboli 3mb@@sLEmmdol dmbsds@gdesw.

0b@@s3M5boyemo  ggbgboli  3gemggolomgols  asdmoygbgdmes  dgdgpo
0339 byg@o dodpgz®mdgdo:

1. fl2d-cor: TR — 51 3¢, TE — 14 3§, FA - 60 3s3@ojbo — 140x256, FoV —
250 mm, g@o@ol Loljg — 3 99, TA - 10:44 Go.

2. fl2d-oblique-sinus-sag: TR — 51 3f, TE — 14 9{¢, FA — 60" do@®odbo —
140x256, FoV — 250 mm, d@ogools Lolijg — 3 93, TA - 14:08 §o.

mG0gg d0dgg@mds 0dbs Jmpogozodgdygmo obyg, G®I gsdmggaggols ™I
(TA) dgopobs dgbodsdobop 5:53 Fo o 6:33 (o

3033 gdby@o  Fobslbom3dg@dozom asdmggergggdols dgdwge  gggers 3530963L
hoyg@o®s bgo@mJo@dy@ayoygmo Mm3gMs305. 2593 035Mgds g3ges dgdmbgggsdo oym
bogopo,  HO>Jgol  0bGPdsGooms s GogrGagdol  bgmemgbygdo  3gbGHomsEoom.
Joogdaogmo  hodgggdoll dmEyemds  0y9adgdmes  m3gdsiool Fobs  3g@omedo
b9dmo@bodbyamo Go@mmmIsLI@odosbo godmjgangzgool dgogegdosb godmdwobady.
3530963900l 9dAsg@glimdols hoy@odwemn oMs dodBm  Lodlogbols Jodydyoyero
Sdmmgds, @530 G30bols oMo godlols s bmax g Jomsl dgergdol bofoaols
@9bgd3oo3 (dom@o Lodlbogbols hob@dol ob 303g@mlEHMbol AML). GH30bol dogsdo
3o0bobs o Joensls dgangdols ©g8g9JBgool 3aslBogol dobbom asdmoygbgdms
>YBMA@bL3EobBSbE g0  (dgomlob@gmsl 9dbgdo),  3mIMB@SbL3sb@ob@dgdo
5 SeEMEAOSbL3gsb@obRgdo. damaliGogzol dgl®ygangdolsl sbggg bdodop bpgdbmes
(305630053950l Logyydggerby  odbopgdyamo  Lbowslbgs  Lobol  Lsdgwoizobm
Fgomgobo Lodygogmgdgdol aodmygbgdo.

dgbOgagdymo  Jodgdaogmo  ho®gggool  @oogomy@mdol  dggoligdols
dobbom hggb goggbgowom Log@msdm@olm jensboggogsiosls Simpson—ols dobgogom.
3530963 ™  9dAsg@glimdols hoygBo@mes @oogogmy@o m3gasxoygmo  d3g@bsgrmds.
3960dme, 208 dgdmbgggodo (96,7 %) dgb@dymos m3g@msiogdo  Simpson I s Simpson
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II dobgogom. o3 353096 90msb Lodlogby SIm@gdye odbs GmEs@y@o© (ob.

gb®oao 24 s gbdogo 2.5). bofogmd@ogo sdmyggms (Simpson III) dgb@genos 3

‘dgdmbgggsdo (1,4 %), beogrem m3g@sioyeo domglos (Simpson IV) — 4 dgdmbgggsdo

(1,9 %).
3gbGogmo 24.
3530963 gd0l g5b5Foemgds Jooadaogmo hsdggol dmEammdol bs@obbol
30153;;)3000
®3905300L o Egmeds 35(3096® gool ({).5(1);935(!)65 %
AMB M0 208 96,7
boFogrmd@ogo 3 1,4
390530990 domyLos 4 1,9
[SFTe 215 100
3gb®ogno 25.

353096 gd0l a565Fomgds @3gdsioamo hsdggol badobbobs ©S m5gol Bgobols

3960630m3gd0l @ gsEobs300l dobgpgom

8960620039501 g0 goaobs30s
4obo @0
Ne| @39 306394 ikl
35508 Qo | doG0moo 9356 | bombgdols
530S Lo@ogo ‘dydan- Ao
SEPYA0 Lols dggools Aobo | 3oMsgo
@60 bdobogny@o B bm
RONYd0
Simp
1 8 35 7 — 5 — 3 —
son |
Simp
2 28 41 36 13 19 2 4 7
son II
Simp
3 son 1 - — - 1 — — 1
111
Simp
4 | son 1 2 - 1 - - - -
v
ls¢gan 38 78 43 14 25 2 7 8
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JgLOgagdygmo  m3g@sEool  dgogaoe  sdmmgdygmo  Lodlbogbol  Jlmgoals
Ao dms  JoLFAm@mmyoyg®o  aodmgygegggoo (215 dgdmbgggs). Imdbowgdyano
doLRm@myoyg®o dobogool dgmgdgs bogdmws 3gds@mJbogrob-gmbobols dgmmwom,
boaem  a0dmggerggs  Lobsoaolis  m3@ogyg®o  dogOmbgmsdom (x100). Lbgowslbgs
JobRm@myoyg®o  Godob  s@odog®o  dgbobgomds  ©osabmlGomgoymmos 30
3530963 msb (14,0 %), bogrm 4 dgdmbggzsdo (2,0 %) @oeaobos sbadasl@oy®o
d960b0m3dols dobGmEmyoy®o wosabmbo.

90 9JBOmbyeo Jogdmbimdols dgdggmdom asdmjgegge 0dbs mogol @gobols
5®0309M0 s SbademsliBoydo dgbobyomdgdols dom3@Go@goo. dobogns goJloMgdmws
3O3MPosA@  d9ng@bg  mbdoydol  mobgsbgols  1%-056  blbo®Tdo,  bomaom
309580Jlsos  Godpgdmes  bodo@mmbabyg 4 % 3o@ogm@dols s 2%
o g@odsmegdools  blbodgdols  bodggol  dgdggmdbom.  dgdwgy  ®bdogd@gdol
3o9Vyemgbgds  bpgdmws  swdsgogmo  3mbi3gbR®oiEooll  gmobmebyg;  sds@gbomo
3MbB®LGH0Mgdols  dJobbom  godmoygbgdbmws  g@dsboemsizgdedo  70%  gomsbmenby
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Foddmoagbes ©obsdog®o 3mb@G@slBomgbolsl Lodbogby®o {omdmbs]dbgdols dog@
3MbBASLH Yo bogmog@gbobowdo da@dbmdganmdols (9. §. “s@]dol”) 3mga0i3096@0b
(DSC)  2oblobegds.  sfgosb  2odmdobodyg, I@-39039bos  a3o(goes  dognby
d0dgbgamgob 0bgm@dsosls dgbobyomdgdol am s @ Lolbadmdo@mspgdolmsb o
LodLogbol domenmaoy® Jo@3gMgomsb ©s353d009d0m.

domgdbyao dmds39dgool Lo ydggambyg Godwgdms @93960L gobysany@o
> @omEgbmd@ogo  Yglfsgas @mam@ai  Lbodbogbol  3omgbodsdo,  slggg
39003 9dm@ o dgdy3gdol  s@gdo. 39Mxybools dJoMomopo  3s@sdgB®o rCBV -
Agobol  Lolbaool  dodmjzggol  dgoodgdomo  @mgs@a@o  dEYEmds,
d96062003950L Lolbgdmds®aggdol Momgbmdmogo s ba@olbmd®ogo dgxsbgdom
0dgnggs  Lodgoegdsl  oagboem  0dbol  domo  sgmgoligdosbmdols  ba@olibo
309m3gMo30ger  3gMomedo.  Lodlbogby®d  [o®dmbodbdo  sbogro  Jsmmemaoy®o

3o30@ao@ a0 Lolbando@®ggdol os@lgdmds obyy bgmgoligyges®obsiool bo®olibo
103



dobo  sgmgoligdosbmdbols  dggoligdol  @ospabmbEogydo  g@o@gdogdos.  sbggg
sbobodbsgos,  ®md  sdbmwyydo  oxgygbool  gmgxnogogbdol -  ADC-U
dohggbgoemgdo a0 gdom  Sds@o  0gm  o5BH030Mo s sbadaslFoydo
dgbobyomdgdols  dgdmbgggedo, gowdg ggmoamgolgdosbo dgbobyomdgbol @MU,
bo@dogyy® 0gm@ b03mogMgdolbmsb dgoo@mgdom dsgoabobgdyao dgbobyomdgdols
dmdo@gdygeo  3g@o@gdo@ygmo 3903 9bos odm{ggymmos 3 9dbgddo  Lodbogbols
068053000, om0 A5bLobwg@s dbodgbgamgsbos [obo-lom3dg@sizom 3g@omwdo
3905300l JnEymmdols s dgdpamdo  3y@bsgmdol  HodBogol  @owygbols
dobboom.

3odm 3393900  Bodgdmes  LOPgmo myEogdol dJmby, dmenm  momdols
3o3b0H9O-G9bmboblyamo  AmImy@sggdol  Lodysengdom - “Espree 7 (Lodgblo,
29M35b00) s “Signa”  (xgbg@og-gagdBdogo, 99). mgdbogn@o  3o@edgd®gdo:
s0bgdol Gomgbmds — 16, obpydaoyg®o dogrs — L5 T, dopbo@ydo a@opogb@o —
45 dogo@gbens. goygbgdwom: L3ob-gJml Logo@domu® s wg@dyen T1-d9(mbogn
dodmbobyangdgddo (TR/TE 440/14 ms, matrix 256%256, section thickness 5 mm, field of
view 24 cm), FLAIR sb3d0dogg@mdsls (TR/TE 8002/126 ms). woeeby@-dg§mbogno
AM3ma@sdgdol  dolbomgds®  goygbgdwom EPI “L3ob  gJol”  gdm3@sbs@ye
0339 by®  mobd0dEggMmdgdl  gOmbsod®o  sd3emo@ygools s Loa®dol  m@o
ogygbydo  a@dsogbBom (TR/TE = 10,000/684 ms, B = 1000 s/mm?), 3
0ONMymbsy@o  dodo@mymgbom.  IMdEgzbm gHo3by bgdbmws JMbE@sLE Yo
bogmog@gdol — dogbggolGol 0bG®oggbydo dgggebs. wmbodgds — 0,2 ddmen/ p,
0bgggbools  Lobdodg — 4 B@/{d.  3obd@sbBol  d9dwgy  0bdOS39by@s©
30dgeegomes 20 g gobommmaoyg@o blbs@ols dgygebs ogogg LobJs@om. I@-
39689 bogmo T2 Fgfmbogo jgamgggd0 3Moe0gbHymo gJols ©s gmdmebs@ymo
0563033 mdol godmygbgdom ofygdmws  3mbA@slb@ol o/g dgygobowsb 5 §3-To.
(2dm33e 93900l 3oModgd®gdo - TR/TE 1800/40 ms, number of excitations 1, flip angle
60°, bandwidth 62.75, matrix 128x128, number of sections 10, section thickness 5 mm without
spacing, 810 slices per acquisition, field of view 24 cm, and acquisition time 1 min 38s).
30bEIMbBOSLEA Y 3g9Momedo 3g@omedo dogbo@y@-Ggbmbobliyamo L3ob-gjm, T1
FgVmbogno  33ag3900  HAEIIOES 0305)  35GIgHAJo0ms  ©s MSbTodrz@mdon,
OOyM03 g0bB®sbEol dgygebol wolsfyolido.

sdobmsbogg, Jbmgoemdo  Fyanol ©oxygbydo  mgolgdgdol @smgbmd®ogo
‘dggolgbols  dobbom  gobpgboon  3oMdgBOYmo  oRPYbydo  @Yzgool  sygdsl,

OmImgdbyi3 mommgymo  3oJlgaol gg@o dgglodsdgdmws ©oxgbool aobmdogn
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3098030960 L. Fyeols @ogygbool domsao Lob{@sgol djmby Jlmgoengdo @ooby
04e dofoms@m-domgmndm gg@ol, bogm sdsao woxggbool dJmby Juimgoengdo -
doolbgem-dmdegm  gg@ol.  dgbobyomdgdo ADC  &9dgddy  3@s]Hogymoe  o@
3oblbgogogdosh Gg0bols 3oMgbJodologsb.

2o0©s  bgdmowbodbygmols, LsobGgdgbms, M3 dowgdbyamo  dgogagdols
Jobgeg0m, 530301930560 396062003930l BgdombgggeBo (0.64 +0.12 x 107 33%/§3) ADC
dohggbgodgemo  ogm  go@3oggbom  sdsgmo  ggmogmgoligdosh  39b0baomdgdmsb
Vgomgdom (0.89 £ 0.09 x 107° 33/§d; P < .0001). sbggg, NADC 3s5@5396® 9500
dohggbgoemgdo  sgmgolgdosbo dgbobyomdgdols xaxRdo oym 2530 gdom  SdSE0O
(0.93 £ 0.18), gow®yg ggmogrmgoligdosbo dgbobpomdgdols xauxdo (1.29 +£ 0.12; P <
.0001). rCBV-1s dohggbgdan gdds 390o@mgolgdosbo ©s >gmgoligdosbo
dgbobpyomdgdologol  dgopgobs  dgbsdodolow, 7.18+4.12 s 6.01£3.89, LodlLogbols
35M96J0dsdo — 1,07£0,95 o 3g@odgdm@ygmo  dgdy3gool bmbsdo - 3,85+1,41.
IMTE  35®5d9B@0l Ladygoanm  dohggbgdangdo  Lodlogbol 3s®gbjodolbmgol oym -
1.14£0.23 o> 1.24£0.27, bogn 3g@odgdemeaygmo  dgdydgool  9dbgbobmgols -
0.88+0.24 s 1.21£0.31. rCBV s rMTE 3s®sdg@cgools dohggbgoemgdo  LodlLogbols
3o09bJodols dgdmbgggodo o@ ogm LEsAOLE0ZMS©  Lo®(dybm (P>0.05), bomaom
3900 yIm@ygmo  d9dy3gdol  ©AmML —  3oGodom (p< 0. 05). Tges@gdobmgols,
3900gmgolgdosbo  d9bobaomdgdols  dMsgamglmds  ogm  0bmobBgbloyg®o  TI-
‘dgfmboan  a0dmbobyagdgdby, JmbG®SLEAYmo  bogmogagbol  dgygobols  dgdgy
>00b0dbgdmes yodmlobymgdol d3mdmagby®o godaog@gds (ob. Liy@smo 3.16.).
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badsmo 3.16.

dgooamgolbydosbo  dgbobgoeds. FLAIR gsderbsbpangds (8), T1  Fgferboaro
3590 bsbzyangds 3ebBGSbB o gsdarog@gdom (3), @ogybool gergnocogbdo ADC
@) 95-395gnbos: rCBV (@) s Fgbsdsdobo rMTE ggbso &zgs ().
FLAIR 3s3ebsbzyargdsby — JodeobBgblboydo #5d6330; s@obodbgds 39@ad mderdaao
Ggdn393s, Jsb-gngddo @s JIM8mggbado asdamog@gds. ADC Gzzsy s@obodbyds
J030066g6bog@emdol bydsmo (ADC = 0,89x10-°3F 8 NADS Fggps@ogds=1,31). rMTE
ggGs@o G735y bodbogbol Jbesgogoobs s IgBaderdgmo  Fgdnsgdol 36930l
d9g9@0a3s Bg0obols berddsgrado Jbergoangdol Fgupgdoanedol Jbgsgbos.

dgenmgobo  Jlmgoanols bbgoseslbbgs ba@olbbol w©gbd®ydcos w©osgojbodes
5®0309M0 s SbademoliBoydo dgbobaomdgdols 30 %-do, bowm jgmogmgoligdosbo
d9bobyomdgdoll @AMl Jogosl  dgangdols  obosbgdsl  swyogo o JJmbos.
3530963 ms  9dAs3@glimdols smgbodbgdbms 3g@o@ydm@yao dgdy3gds, G®Igana3
3000 30bygsmobogdmes FLAIR asdmbobyamgdgdbyg. gl mogoligdy®gdgdo o6 oym
Lo gdo@obio dgb60bgomdgdol woxngMgbiosmy®o wosabmbEomgdolbmgol. hggyemgd®ogo
JOB-3320 93900 b3g0x040d  dgoegobs 73,5 %, Ia@dbmbdganmdbed - 622 %,
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©o©gd0mds 3OMAbm LG Ymds moMgdyegdsd (PPV) - 79,0 %, bmeem godymgomds
30mabo @ ymds wodgdyagdsd (NPV) - 67,6 %. sdobmobsgg, ADC 3ohggbgdengdo
39mogmgolgdosbo  dgbobaomdgdols  dgdmbgggesdo  dgmygmdebgb  0.79-sb 0.
95x107239*( -9 godyegddo, bmeoen NADS mobogo®omds 1.12-sb  1.59-3wy
QoM gddo. 5B s Sbadgob@Goydo  dgbobyomdgdol w@dml  ADC
dohggbgdangdol  go@o@gbdols  oMgognds  dgopobs  0,53-ob  1,31x107239 §9-dwog
0b@gdgoeo, bmenem NADS 3dshggbgdagdolbomgol - 0,82-sb 1,55-dwg 0b@Ggdgoeo.
Jgmogmgolgdosbo  dgbobpomdgdbolbogols  0bB@s@YIm@Yeds ADC  3ohggbgdgends
‘dgogobs  Lodysenme  0,89£0,09x1072dd (9, beoanm  s@odoydo s sgmgolgbosbo
d9b0bgomdgdolmgols - 0,64+0,12x1072dd (3, o3 o300 gdom sdsaos (p<0,0001). »3
935boLgbgermsb  NADS  30@53g@®ol  Lodygoam  Lowowyis  (0.93£0.18)  oym
35300900 S0, goEAY 3gmnommgolgdosbo Lodbogbggdol xauxdo - 1.29+0.12;
P<0,0001. «x53dTo, hggbo @odmygangggdols dgogagods agohggbs, M3 sGodoy®o s
o>gmgoligdosbo  d9bobgomdgdol wdml ADC ©s NADS 3dshggbgdergdo aoiGomgdom
bS50, goe@g  3gmogrmgoligdbosbo dgbobpomdgdols dgdmbgggsdo  (ob. Lyg@omo
317).  obggg  Loob@gdglms, &m3 ©00gx9boy@-3dgfmbogro  25dm3gem 93900l
dp@dbmdgenmdsd  dgowpobs 95 %, L3ggoxnoyg®dmdbols  dohggbgdgerds - 80 %,
©o©gd0mds 3OMAbmlGYmds moMgdyegdsd (PPV) - 89,0 %, bomamm godymgomds
30mabol@yeds modgdygmgdsd (NPV) - 94,0 %.




Lbadsmo 3.17.

5B0307@G0 J9bobgoemds. FLAIR gsdebsbyargds (s), T1 Fgfemboaro zsderbsbyangds
266G bB a0 gsdeog@bgdom (3), DWI (b = 1000) (3), @ogxzbool zergnoiogbBo -
ADC (@), dB-39Ggabos: rCBV (3) oo Ggbsdsdobo rMTE gg@bspo Ggzs ().
FLAIR 333mbsbyemgdsdy s@obodbgds obmobdgblbogdo baydsmo, Jobodsarzco
3YBoBgderdgmo Fgdy3gds s Jademggba@o gsdarogdgds. DWI (b = 1000) Fslershybls
J039506596boy® dsbsb, ADC @Gagzs a30639693L bogbsgnol godgzggae» dgdio@gdsl
(ADC = 0,74x10-°33 {3, NADS ratio = 0,98). rCBV, rMTE s @ggbspo Gggagdo
33963969396 3958300l dmdsBgdsL BSg0bol ber@dsary® mgom® bogomog@ydsborst
Fgs@gdoo.

3990000 g0olgdosbo dgbobyomdols 35096J0dsdo  rCBV-L Lodgogoem
doJLodognyy@o  dohggbgdgamo  ogm  gogomgdom  doswogro, go®g  sgmgoligdosbo
Lodbogbggdols Fgdmbgggodo (dglodsdologp 7.18+4.12 s 6.01£3.89), boeoe rMTE-L
Lodgomm dohggbgdangdds ggmogmgoligdosbo s sgmgolgdosbo dgbobyomdgdbolmgols
dgop0bs, dgbodsdolop, 1.14+£0.23 s 1.24+0.27. 39@0@9dmdgeo  d9dg39d0l
bmbsdo  rCBV-L  Lodgogrm  dohggbgogeno  3gmogmgoligdosbo  39bobyomdgdols
‘dgdmbgggsdo oym 1,07£0,95, boanm sgmgolgdosbobmgols - 3,85+1,41; @o@i dggbgds
MTE-U  3ohggbgdergdl, dogowmgm  dgbodsdobop - 0.88+0.24 s 1.21£0.31. o9
‘dgdmbgggsdo 39089 bos-dgfmboano  yodmjgangggools  Ia@dbmdgenmded  dgowyobs
97,0 %, UL3g3oxogamdols dohggbgdgeds - 91 %, EoEgdomds  3OMAbMLEY@IS
©oMgdymagdsd (PPV) - 85,0%, bmenm go@ygmgomds 3@mabmli@ygemds @o®gdye gdsd
(NPV) - 92,0 %.

rCBV s ™MTE 3o®sdgdcgools  dobgogom  ©05g@9b3osiEool  ho@omgds
399000 mg0lgdosh s 5g3mgoligdosh 3960baomdgdls dm@ol os@ ogem LEsGLG PGS
Lo®@(dybem Lodlbogbggdol 3o®gbjodols 33emg3900L AO™L (P>0.05); oxg@gbiosiools
dobbom Lo@IyPbm s@dmhbps 3g@Mo@gdm@dyammo dgdy3gdbol dJowsdml  (ob.Lydosmo

3.18.) aodmgygemgggdo  (p<0.05).
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badsmo 3.18.
sgmgobgdosbo dgbobgoemds. T2 dgfemboano gsdebsbyargds (8), T1 Fgferboaro
359ebsbgangds 30bBEHSbB o gsdanogdgdom (3, g), DWI (b =1000) (@), wogyboob
d99B009660 - ADC (g), 83-39585bos: rCBV (o), Ggbsdsdobo rMTE (b) ggdswo
G795 bogbsanol  06Bgblbogemds-pdemol g@Gsgogol dGzwo (). T2 Ggferbogn
359mbsbyavgds by s@oboIbyds bodbogbolb Fo33@0b6Bgbbon@o bydsmo, 8sb-gu9i60
@ ddmggba@o gsdamog@gds, Jobodsarydo 3g@Godadadamo Fgdn3gds. DWI (b =
1000) s@Gob 3039@066g6bogcdo, ADC Gagzs Sbsbsgh bogbsgnolb 068g6Logerdols
99009356 (ADC = 0,59x107°39 [8, NADS = 0,82). 3g@odmdc@aemo  dgdn3gdol
Josderdo rCBV s rMTE  8sbggbgdangdo auder Jswogos, gopdy Bgobol
ber@dsgo s mgo® bogorog@gds do.

ogmgoligdosbo s  ggmommgolgdosbo  d9bobyomdgdols  ©ogg@mgbiosy®
©0526mbE03L  aoesdVyggdo  360dgbgenmds  ofgl  353096@0L  Jodydyogero
d39@boemmdols s bbogydo  mgdsdool  @oddogol  Lfmase  dg@bggolmgol.
O9B0bygmo IO H-30dmygegdols dgdggmdom bdodow Ygydengdgemos dglsdsdolo s
boodgom 0089 9bz0o300L ho@o®gds. > lbobodbogos, ®md d960bg0mdols
0gmgolgdosbmdols  bodolbol  @oygbols  dobbom  Bogbo@dyd-@gbmbobliyeo
odmgygmgggdo DSC -3g039bool aodmygbgdom @ ogm Fo@ds@gdyaro, 39@dmo,
©00939M9bzoo300l  3@mEgldo  s@sgoms@o  JmOganszos 0@  swdmhbps  rCBV
30M5dgBO LS s Lodlogbol sgmgoligdosbmdols ba@olbl dm@ol.

109



hggbds godmggergggdds  ohggbs, @md DWI s PWI 3&@-30dm 33093900
d6093bg@mgob MMl msdsdmdgh msgol Fgobol 3960byomdgdol woxg@gbEos@y®
©053bmbE03>do. NADC 3o(5dgBo ADC -mob dgos@gdoon (o®Imowygbls bylbid
30900JmE®L  sgmgolgdosbo s  ggmogmgolgdosbo  Lodlogbggdol o@s  o@E™
9gOIsbgmoligeb ©oRg@9biomgdols Logombdo, s@sdge dsgmogbobsiools ba@olbols
©50965d03. 39M0H MO Y@o  dgdy3gdoll bmbsTdo rCBV s tMTE  3565dg@cgdols
3obmdgolols  s>@dmhbes, ®md  domo  Iohggbgdagdo  dogmoabobsizools Lbgswslbgs
ba@olbols Lodbogbggdolbmgol oym Lbgswslbgs. dglodsdobsw, DWI s PWI 3@ -
309m33e93960L  Jmbo39dgdo  Fo@mdmowygbgb Loodgom  do®ggmgdl mogol  @gobols
d960b0m3gdols 3anslol, ba@olbols s 3GMma®glodgdol woxgMmgbiomgdolmgols.

SdMogo,  IOG-35dm33agggdol  dgdggmdom  dglodagdgaos o 0bogl
Lodlogbol  Jlmgoaol 3B gOmagbyermds, doli 35M9bJodsTo  job@gdol o ULbgs
hobo®mgdol  os@OLgdmds, Jogools dgangdol  (33eroagdgdo  Lodlogbol  do@@odlols
bmbsdo. olggyg, @obolobwg®ml  Igbobyomdol  sgmgolgdosbmdols badolbo, dolo
dgBodmey@o dohggbgdangdo, 3g@ogm s y®o dgdy3gools 9obgdo, LOYmasLmgsbo
000390 9boom @0  osgabmbEogs ho@odwgl o®s do@Fm  mogol  Fgobol  ULbgs
Jogemdon  [o®dmbodbgdmsb  80ds®mgdsdo, oMsdge  mgommb  dgbobaomdgdls
‘do@ol  domo  53:mg0Lgoosbmdoll  woagbol  Jobbom. dglodsdolow, Ladysmgds
33990935 bgedoFgzbomn LFm@sm  ©soggadml  Jodygdgoyao  d3@bogrmdols s
Lbogy®o  mg®3ool  Godogs ©o dmaygmmds, @o3 3b0dgbgermgbow 330090
gBoy@ aodmlogsmls.
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333. 38 - ©d 30® - Sbgoma@sgos mogol Bgobol 3gbobaomdgdols ;Q(‘f)mb.

mogol  Bgobols  dgbobyomdgdols 333 gJly@do  dsomamyoy®o
©053bmbE030L  Godaagddo  3B-3mbRA@SLAYmo  sSbyoma@sgos Igloda gdemdsls
0dgn 3o 359080338000 Lolbendo®@ggdo, 390dmeo, dogo@mm domo
aodmbobyangdgdol dOgmd@ogo  Lydomgdo s dowgdymo  dJmbozgdgdols
3M3309HgOgo  sdydsggdom  dggddbom  Lolbands@mgmgsbo  Loli@gdol 3D
aodmbobyan gdo, 2odmMgogeobmm mog0ls &gobols Lolbando@@ggdols
JodOgmmmyog®o s gybjaombogy@o (330 gdgdo.  0bgm@IsFoygmdols
0ngogsb@olom 3Mb6GOSLE a0 3O-°bgoma@sgos dogrosbow (3300l
©020H YO Sbyoma@sgosl.

30-0byomy@ogogmo  podoggargzgdol O™ gedoyggbgdgmo  oge
>M50mby@0  3mb@A@slB Yo bogmog®gdgdo, 3gOdme  YeoA@sgolRo-300  ob
03603530-300,  domo  Fgdgao  mgolgdgdol  pomgomolfobgdom:  @sdsaro
obdoa@ms@mds  (dgbsdsdobo 616 ©s 690 Jmbd/ gy H20), dsogo bs@obbol
doamgomyg®mds (-2,42 ©s -2,51 Ig KH), Lodasb@ol odsgno dshggbgdengdo (4,5
s> 57 335/§3), sdogo  Fmlboyg@mds, gbpmmgmoygdol  smg@mb e 9@ embeygen
(380 gd9dbg Mgodi300l @ Jmbs 3G g3oMsBol 0o/g IMsgomx g@owo asdmygbgdols
EAOOLSG  go. 3odmggerg3960bmgol  3oggbgdwom  md3ogHa@gm  Hmdmy@egl —
Siemens — “Somatom Sensation Cardiac-64".

3O-°bg0ma@sx0s  hogPotdws 122 353096l (56,7%),  bogom G-
sbyoma®egoygmo  Mgg0do  godmygbgdygm  0gbs  yggems  353096@G0L  dopbo@yd-
9bmbobligemo Amdma@ogoom asdmyggenggol w@ml (100%).

dob0HYO-09bmbsblyamo  Bmdma®doxosl,  3B-baob  aoblbgoggdom, o@
Sbolboomgdl m@A60bdbg Lbogy®o ©osGgzo®mgs. 3G sbpomy@sgos GoMEgdbms
3Mb6BASLHOL  godmygbgdol gocgdy, @o3 dogrosh 3mIBM@EYEo oym AmamA3
35(309bG0bmgol, sbggg 39O Lmbsgolngol. dJowgdyeo M@ ob Lodyobbmdoangdosbo
3odmbabyyan 9dgd0 359 9300 Lodgoagdols I CIIN N d923985Lgd0bs
Lobbaodo®egmgsbo  Jlgemo  mogol  Bgobol o3> o9 03 dowsdmdo, {g@oao
3os06@0l s@BgM0gdols s ggbgdols homgemom. gl Imdgb@Go dbodgbganmgbow
bOoEs  osabmlBoMgdol  LobybEgl. IOEG  godmygmngzgdol  jogy  gOmo
930057 9bmds dEamdo@gmdls 0dsdo, GmI dsmo dgdggmdom dgodergds Lolbaool
d0dmJi3gg0L  o@s Fo@BM  SboFmdoyg@o, s@sdge  BubJioydo  dsbsbosmgdangdols
dob0gglRogds. 3G Sbaomy@sxgosls 2oblsgmdgdon Gotmm dglsdar goenmdgdo
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5Jgb  gogmobool Faols ©s mogol Fgobol  ggbydo  Lobylgdol @sdmggenggols
AL, I@-sbpoma@sgools Logydggeos dogbody®  ggemsb  gHmogam Jdgogdols
Ol dmddsgo Jbmgogol (Lolberols) Logbsgrols Lbgomds dobo go@gdmdzggero
9d@s30  Jbmgoangdol  Logbomgdmsob  dgoo®gdom.  d@-sbyoma@sgool @MU
do@mdsz  bpgds  dgbodergdgemo  Lolbgodo®mggdol  godmlsbyagdol  dowgds
3MbBASLG Yo bogmog®gdgdol  aodmygbgdol  gomgdy.  hggbl  dgdmbgggedo
353096 gool  Lgsbo®gds  Godwgdmes  Lodgblols  doabo@dy®-gbembsbliygemo
Aedma@sgon - “Espree 1,5 T o xgbg@om g gd@@ogol Gemdmp@sgon “Signa
1,5T”.

Egl BoOmnmE 25dmoygbgds 3@ sbyoma®sxgools dgmmegdo, O®MIggdo oG
dmombmggb  3mbA@sl@ygmo  Ladygomgdgbols  0bB@oggby®  Tgygobsl.  dom
dogggmgbgds TOF- s PC (30bg@-30b@d@sb@yero) sbgoma@sgool Lbgowslbgs
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