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56 60 §es8y), ©s Joergdo FoMdmdbgb 859535390l (65.7% o 34.3%
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Lgbodsdolog). dmbozgdndo 35309063HJO0L Asbsfowgdols gbsbgd Ldgbol s
sbv3ol dobgz00 dmiEgdwEos 3bMowdo 2.1.

3bcowo 2.1.
3530963300l gobsfogrgds ggbol s sbsgol dobgzom
2530, fgeo 0-10 10-50 50-70 >70
33093900l 35853530 2 10 11 2
5009600 (2,98%) | (14,92 %) (16,42 %) (2,98)
S Jowo 3 18 18 3
(4,48 %) | (26,87 %) (26,86 %) (4,49%)
Lyem 5 28 29 5
(7,46 %) | (41,79%) (43,28%) (7,47%)
X500 67 (100 %)

Lbgoalbgs  sbo3MdMOZ  XAMRBTO  MOBOGIWMMO  OS535©IOJOOL
393039 gdol  dqbobgd  dmbso3gdgdol  goobogroBbgdolol oa0bos, G™I
05330603900L  85JLOToW MO HOMEIbMds OO 05953539000, SB939

Jowgddo dmobl bogmaberol dgbmog s 999d3bg ©g3sby.

30039Wo@O  MmMBOGIWMMo  bodbogby godm3wobos 43 (64.2%)
353096)L, BgmcMoqo - 24 (35.8%).

939w 353096 0bsmz0L ©003bmbob IOHBMEMY0MO0
©OLEGHNMMGds 300gd0 0dbs BOMSEIGOL (30GHMMF0MO0 35dM3I3e¢g30L
o6 00mEgdMo  bodbogbol 3oLEHMEIMPOMGOO  ASTM33Eg30L  FgIRIdOL
dobg3z00.

2.2. 33¢0930L 3g0m©gdo

O30 NMH0 bofo®dmbsgddbols osgabmbol sygbs brgdmws
0560000930wo©  BoGHoMPMWo  ©0sabmbBozmGo  8gom©gdol
390093900 56seoBol  Loggrdzgeby s 98IbgdMm©s  bEHbEoMEHWwo
MBNSIMEMYPOOHO  359m33wg30Ls s  0bLEGMWIBGHWwo 33930l
390000l Imbs3zgdgdL.
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M@ GHO0IO0M0 33¢930

353096@g00L MEGHM0QIN0MNO Fodm3zeg3s oGO BHMT0ds 53E0M
i800 (Toshiba Aplio i800) s3565&bg 10 MHz LobdoMolb bsbmgzgsbo LgblmMol
© 35 MHz UobdoMol s0mbbgjoero  LgblemMol  Lsdwmswgdoom
3003H0E0O0 BozmobEgmlzswmmo 1135606Mgdol (B-Ggg0do), 13960500
©M3IH Mo 356E0Mgd0L (CDC), sbg3zg Mgo¢® Omdo 9bymagG03mwo
(ED) 5 b3gd@®scw®o (SD) m3mgmmyMsgool 358mygbgdom. bgblmemol
3565093HMgooL  496300M3GOMWwo  0ym  FsmmEmyow®mo  Fo®mdmbsgdbol
DmIgd0ms I WMISOBE00m. Fo0owo LobJoMol FHB030 450sY356900
390m0Yygbgdms Lodlogbggdol m®doEol {obs bofowqddo asbwoagdol s
§om3mboddbgdol 035 d0o 000905M9gmdol OO, abg39
©M3gHmIgBHOHool  Bs@Bo@mgdobsl.  mmdoGOL  w3sbs  Bsfoergddo,
M9GHOMOMWBIHM  bLogMEgdo  2obweagdmo  [omdmboddbgdo,  sLggg
900890569 565EHMI0H0 1b6gd0b IO Fo®dmbsgdbgdo, Bglfogwrowo
0g6s 59dmBbgjoo Lgbbm®mol godmygbgdom, Bs0d Mol dg-2 3s6HImbowmem
qs0d00.

30030 gOH0 GHMIMyMsx300

3393900 BoMgdomes SIEMENS Somatom Perspective 128 $o3ol
3003099390 GHMBMYMoRDBY, OMIJwoE MEGM0565990Mm™39, 128 80056
dmEgl  FoMdmopqbl.  Somatom  Perspective 128  53xmdgLigdl
3095 0BoE0sl s MBOHMBIGXYMBRL Foswro bomolbol gsdmliobryegdsls.
dobo 0093500  30MOBHILMDSS  Ao0MLobgdol  LoBMLEg o
693MbBLEHOMJ300L Bomobbo, Moz 4oblogzmmemgdoo dbodzbgwrmgsbos d0Mmg
Dmdob  LAHOMIGHYOPOOL  godmlolzergzs. Somatom  Perspective-ob
399496905 899M900m MBsBOHMbMS 3530963JO0LS S 3gMLMBsEOLsMZ0L,
5096 50FMM3005 SAFIRE 39dbmmmyo0m ©s 35309630l Goosome
olbogadsly 60%-00m 5330MGBL.

353603 MO-09DMbBLY@o BHMIMYMOR0s

052603 1H-OgBMbsbLwo  FHMIMyMogos  LOEIdmEs  Siemens
1306030 535M5@ By MAGNETOM Vida 3T, L0 3G:m9gd30s00.

MOB0GINMH0 5o faMmImbogdbgdol  oxgMgbzotmgdol  dobbom
33193900 3090b50gmdEs LsgoEOMHO s Sl MMOo FHowgdoo Tltse,
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T2tse, tirm, GRE, DWI 695039300 95909969300m. 58539000 b3g300w®ao
06@®ommd0GSMMO  LEHOYIBHOOOL  FgLogslgdws  LOYEPEIOMPS
33wggs Tltse 288 FH0owoom 5Jboswn®, 3mOMBswG ©s Logodowme
LodMGHYgdo, T2tse 30MMbIWMO s 5JlosEIME FOHOWdTo fs TG JO0m,
o6 3bodol omtymbzom s Tltse FMowrgddo gbodol smMyMbzom
00MOJIYWO  MZIWOLMZOL  (9C-39¢3g. MMBOEYOHO  [oMdmbaddbgdol
MROM YGHOHO Igufogwol, Fsmo BMLEO 5O IEIOIMIMBOLS
bm3gdol sygbol JoBbom, 330930l 3OM(3990 bEgdmEs 3MbGHEILEG MO
6030096 gd0L 06F® 53960 8993565 s 530l FgdgY 3mL3MbEGHEMmLEGHwW T1
5gJL05E M, 3OMBIEWMG s LOZOEIWNH FOHOWIDOTO Fosd, FHOEOL
Lbolgdg 2009-b 995096L. 3MmbBHGLEGHWW B03M0gMYds© FsdmYygbgdmwo ogym
361935605300 (3030 O FoEMZ0LEO.

B396L BogH Bo@otmgdwyar 33¢09390d0 LEBIMEHM MRI-00b ghmo
309496300  ©oBYHBomed ©s  39OBMNDBoG  Toabo@@-MgbmbIBL
99000, OMAMOE  3MBGHMLGHWWO  25dwoMmgdom, 0l IIW0gMgdOL
3909809, 653  LsdMomgdsl 0dwg3zs MBO™  LvodgEMmE  Jobzslbgogzmom
Lodbogbw®mo s sMLOALOZEMMO 3MHMEgLYdO s BmM3zsbEObMmm MMBdOEGESTO
b fo®dmbsgdbgdol  ©oggMgb3oMgdmwo  ©osRbmbEGH0Mmgds SOy
LGo0gdby.

33930L 890093900 34935305 35653JEHMHYO O 5M5356M539GHOWIO
LEBHOGOLEBHO0ZOL 09MPYdOm, LodwgsEm Tomgdodoldweo 60d369wmdGdOLS
@5  Lodmoenem  960036900md0sb  qo@obMgdol LGobsdEHMwo
UEHoGHOLGH03MMO  ©s3To3900L  35393JO0L  godmygbgdom. s0m33Ege
X3999890L M0l Lodosem 3609369m™mdgdol bbgomdol bobwmmds gi3sLs
bEomgbEoL 356589¢ Mo t 3003 gHomdol 2459mygqgbgdom.
399mygbgdeo 0dbs LodgoEobm 33939080 Lobmasm domgdeo
Lobmmdob 3Go@Egmonmdo (p<0,05).

3.1. 035¢d7OoL sHsefo®dMbsgddbgdols osabmliBoMmgds M@ ®MdEIH0mO
33g30b 39000,

JRHO0YYO0M0  33wgzol  JgomEom  33wg3e  BoHIOs
0350099000L5 S MZ9¢0L 3930l b sMTMbJIbol TJmbg 47 3530963)b.
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599096 30 353096@L 3Jmbs 30M39ws@O, bmwm 17 3530963 - 8gmeoo
§omImbsogdbo.

@G0Bl 30039ws©o  FomdmMbsgdbgdol  ddmby 3530963 gdL
5096036900 57 3500MEMHOOLMNZOL  sTSblosMIdIo  3eobozm@o
399M30690900 5 JoM0m©O Bo30wgd0 0gm: IbYE3JLMdOL ©OJ370079dS
-47.1%; g3bmamowdo - 29,4%; mgz5¢o0l 39300l ImdGmsmdol d9bwgs -
24,5%; 0350l 3530L 35550 gds - 32,4%; 3356dm3560 (omdmbsddbo
39600MOHB0GIWG 80sdmdo - 24,5%; Jmormmmgdol 99dwm3gds - 38,2%;
bos  JMomomb g@mbo - 29,4%; Ubgosbbgs boddodol  G3og0owol
Lob®mdo - 44,1%.

3003900 MOBOGHMH0  [oMdmboddbgdol  mu@®madyg@omo
60dbgdolb  Lobdotg  LEBEIOEHMWO  MEEGMBRIO0MO  2odm3zeg30L
dobggz0m fomdmopqboos gbMHodo 3.1.

3bcowo 3.1.
0350l 3530old s MOHB0GEHOL 3003950 Lodlogbggdol
MEGM03900m0 503bgdOL 35dm3z3wqbol LobIoMy W EMIdYIMOMO

3323300 dobggom
mMd0G0bL

30639WO©O
MO GHOVIM0000 608bgdo ©3%05605, n=30

20U, %
LOEOESOHWWO 28 93,3

2QB3p002 00539 3356dmz560 2 6,7
M35OH0 22 73,3
groos G360 8 267
Q0O 28 93,3

0d30bgOmd: LodmoEM 2 3,7
9059MMY35M™m3560 10 33,3

L& 6

0dobOOTIOTO> 2GoRgIHOg60 20 66,7
303969Jma9bmeo 2 6,7
BboGBO 9b69dma9bmo 6 20,0

896900 - -
96 560U bsbsO™M9gdO 16 53,3
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LHMOO 24 80,0

o 0}
9Q23000 0mMM (333960 6 20,0

a 19 63,3
Bo63mB3gaBol e

LoGMoEM 6 20,0
39L3)W OB

Q0O 5 16,7

§960mbsdabgd0olL 29363900l 9535L900LSL oAb, HMd 20,0%-
do  Lodbogbg 0bxgowEHMOMRWMWos  gJuEHMOMIMMME  3BmgdTdo.
3760900l 3b6GHWHId0 5615933900005, 9JMRgbMBmMdS ©OJ390MIIMO ©S
Lodbogbgls o 3MBNL FMEOOL LoBZIMO 5MTZGBOMS. MYEHMMONYOMOHO
Jumzgowo dgoggzss 89dmbggzgdol  26,7%-00, y3zgws o3 dgdmbggzsdo
©5830JLoMES oo ggmagbMMHMdOL od39009ds, MoE Fob3OMMdYIMWO 0ym
39999390000 96 LodLogzbmEmo Jumzgowol 0bgow@msgoom. Fgdmbggzoms
10,5%-80 9330 0gm Fo6dmbsgdboo dbgzgwmdol bgmzol 0bgowm@mazos®y,
306500056  Lodbogbg  dbgzgmdol  bgHzolb  dodEadeMg  oym
3960031900 s 8500 FMMOL LoHOZMO o6 SMLGdMBIEs. [oMmBMbaoddbols
900©g056M9 MOBOGHIWMMO Jumz0eol gdmagbm®mds 99dzotms 70,0%-o0m.
d9dmbgggoms  23,9%-80  50m3obs  m®do@GHol  dgerol  39eEgdol
©yLGHOWI30s.  LoOMWMWYgdo [oMmdmodzs MmMdoGOL M3sbs  bofowgddo
©9LGHOYMJ300L  00g6GH0R0EOMGIOLLL,  gbLIZMMEGPo  Bgs  ©@o
WHGIMOWMM0 3900900l 3MMgd30580, 0ol godm, OHMI MEOBOGIWMGMO
3000¢900L 3006030805305 S MEEHMVRINOMO BHGBLEOMLYHOL BII30MO
o6 90mbzgM©s 9MHMTBIIL - bo3zzwgz0 LEGHM®WIEHNMMGOO Fobmsglgdwro oym
NGOV HIO0M0  BOol  B3EOL  39MOWIEIMGeE. 5356 odmofz0s
203bmMo 89gagd0 990mbggzgdol 5.8%-30. mzsedos Fo®dmbsgdbgdols
OHML M350l 3s3eol dowds  Lodlogbggdol BMOL Tggsbiglbgdobsmgzols
g439wobyg 9609369¢m356 B0dsbo Fopgz5Bbos JmOHmowwo gdlgagsool

Lod3d@mdo. B3z9gbL 331939000 JmOMOoEMEo  gJuzazsE0s  Fodmgzwobs
390mbgg3gool 21,1%-3do.

5060350, MOBOGHIOH0  [oMTmboddbgdol dJmbg 35309689000
30639WHEO 3°0m33¢9g30L LHO©O05BY MGBNSIMLMbmyMoz00l
399my9gbgdsd dgodegds d60dgbgermabo 895830HML gobsblryMo botxgdo
5 05abMBOL EOLELAGESE LoFoMmM EOM. FoMEs SToLS, IEILEHMS,
M0 xBmOdmlmbma®exkos  9i39JGWIO0  ©0sRbMLEAEH03MMO  BgmMmEos
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Lodbogbmmo  3MHMEgLol  MOBIOGHIWWG  LAHMMIGHMOIOT0  IZMEIIOOL
©oboygbs.  gb,  mogol  dbMog,  I60dzbgemzsbo  3M0GgMHoMdos
JoOMMaomwo  hs6gzol  BmEwEmdols s Gogd@ogolb  g0amdo
©5393930Lm300L.

3.2. 3m3307gOH o GHM3myMs50wo 33e930

3003099390 HMIMYMOBowo  gsdm33wg3s  Bor@ems 59
3530963L 30603900 s FJMMSEO  MOBOGIWYHO  FoOBMboddbgd0m.
599096 38 353096L 3Jmbs 306390, beagm 21 353096@L - BgmEso
§om3mboddbo.

3033093900 GHMIMPOIROMEO  33e935  0Y™m  0RbmBol
©OoRIMYbE0Mgdol 99090 gBo3o  fobslfsmo  3wobogzm®o s
M GHOLMbMYMIn0Mmo 33¢093900L d90ga. CT 33wg3z0L dobbgdo oym
Ibgoolbgs  30LEMgbgBol  MmOBdOGHOL  30M39WsEO o TJMEOEO
B3 sBIgd0L ©0gBIMHIBE0MMHO OsFdbMLEGH03MMO 60dbgdol owybs,
33Mgmz9 LodbogzbmEmo 3MMELOL 2530391 gd0L 0EIBEHOBOEFOMYPDS MOHBIOGHOL
Ilobegmg  sbo@mdone  MHgaombgddo 96 ImMgmeo  dg@Eolidebgdol
oLy 9bs. 330930L  BoBoMgdolol  B39b  39935Lgdoo  G9dgy
3561599BHMoL:  bsEomTMbsgdbol m3omobszos sbs@mIon® bmbrddo;
35000 396006 HBmIgdo;  Lodbogbol  Bm®Ts;  Bym3esHdol
LEHOIGHYOS; Lodbogbobs S MOHBOFIW VMO LGHMWJGHWOIOOL 353806M0.

MmO30GH0bd © MZowol 39300l 306039woo  bodbogbgqdol CT
19d0MEH030L b5eoHol Gggyo® (3OO 3.8), 358m3w0bos J500 LoghHmm
650369d0: §500MbsdabOL Mz MO FMMTOL ¥30MSEJuMdS -68,4%, sOSLHmEOO
1m®ds> Ibmem 31,6%-80 3bggdms. Lodlogbggdol 3mbEMMo Lmeo
oym d90mbgg3gool 78,9%-30, sMsbfimemo 500bodbs dbmermo 21,1%-do.
3500Mm@MR09M0  [o@dmboddbol  LEHOMIGHMEs  Tgdobggzsms  71,1%-do
9M03560m3560  ogm.  LodLogbggdol  LEONMIEGHMOOL  39GHIOMRYEMOMDS
390m3@0bs dgdmbgzgzgdol 28,9%-30, s0sbmab, 3530963gd0lL bobgzs@do
585390000 Bsbs®rIgdo 56 4sdm3mgbows, sbsMB3Edo 30 gobolsbLzMs
5050 ©IBLOEMIYGHM 0o 1Lod33M030L PsbsMgd0 (56 16 HU-0¢0g) o
99 900bgg39ddo 303030353 JO0L  sOLYdIMdOL  botxbg
©5830JLOMES J5MOE0 IOLOEMIYGHMOMo od33M030L (150-csb 400 HU-
9009) Bsbstmrongdo.
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0360353000  063HM0396MM0  dmMbGo  3mbGHMLEGH0MIdOL
300009030 33939008 MML  60,5%-80  250m3wobs  3MbEHMLEHOL
3JBOMOO  Boowo  oaMm3gds  [omdmboddbdo, o3z BovmomgdlL
3963005690 LobbwdsMmgms  Jugeby  Lodbogbn®  Fomdmbsddbdo.
399mbgz93900L 21.1%-do 5©00bodbs 3MbEMILE Mo Bogmogmgdol Bmdogho
©o3M™M390s, bmwm 18.4%-do 3mbGHGMabEG Mo bogmoghgds bodlbogbm®
Juemgzgowdo »3603369mm© ©RMHMZOS 96 56 OMMZYdINIES.

LodLogbol bLb3sslb3s MEMmBOGIWNMM LEMIGMOSDY Fo3MEILgdOL
19gdomEH 03O0 6036930l go9b5¢0BYdOLL Fgz3sls F90IA0 356539GHMYdO:
Lodbogbol  3mbEHWMmYPIOL  FobsliosmgdEgdo; ™30l sdmdM37d9w0
3760900l 0bxzowEHMmOE0s;  3MBbmMgdol  Bbmds;  dbgzgwmdol  bgdzgol
06830EHM5300; HIGHMmMIMWBIOHWE Jumz0wdo 330w gdIdoL sOLYdMDS;
MmMd0E0b d3¢M3960 39w gdol gbGHMMJsos (bMowo 3.2).

3bMowo 3.2
350b 3530l s mMHd0EOL Lodbogbggdol 3530 39egdol Lobdoty
Lbgoolibgs MmOBOGIWNME bEBOIGHMOMOBY CT-b Imbszgdgdols dobggzom

30639Wo©O
30093099390 GHMBMyMox09wo bodbgdo 606)?:?032)6360
20U, %
0350l 3580MdM53909e0 30 5 13,2
39960900L 0bgowEHMoEos oM 33 86,8
0350l 359mdM53909e0 o6 500l 31 81,6
39960900L bmdgdo 493300
4993060900 - -
23900JOVICN0S 7 18,4
9 EHOMBMDIOHWIO 30 10 26,3
Jumz0e0l 330w gd9d0 RN 28 73,7
dbg39wmdol Bgtz0L 30 2 5,3
0bgowGHMs300 RN 36 94,7
™mMd0Fob dgeol 39wol 090005¢0M0 1 29
©aLbGHOMIE0s WG IMMOHO 3 7,9
bg©o 3 7.9
339> - -
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99GoLGHIBMEO  Lodbogbggdo MBBM  HBIoMOIE  WMISODIOMWO oYM
MmM30E0L JgEose 3350M6GHJOT0 - MOMBOGHOL bgs-dos (27.6%) s
J390s-dos 335000563 gdd0  (23%), RO  bs3wgds®  J39wa-3569
33900656330 - 8.1% s Dgo-go0yg 3360M6G0 - 2,3%.

50 Lodbogbggdol  LEHOWMIGHWGS  wdgBHl  GgBmbggzsdo  oym
boeo@odeo - 90,5% 659 bodg 3396doLogoeb dgdasto  Lodbogbg
399m30boos d900bg93900L 9,5%-00. FoOHdMd© Fomdmbsgdbgdol s@sbfimmo
IIOTN - 80,9%. ULodbogbol ULEHOMIBHMOS «IgBHgb  dgdmbggzsdo
3909600 96mwo oym - 71,4%, sdseo (5-15 HU) bodzz®ogolb s 14,3%
390mbgggzsdo - domoero (150-400) Lod3zM030L BsbIMMYGOIOL SOLYIMOOL ASTm,
o3 3o0mfizgMmo  oym  Bg3mmBoms ©s  JoE0bsGgdol  Bsenoggdoo.
1b3o000lb3s G030l Bsbsermgdol 3mdd0bsios 30BrsEobEs dgdmbgzgzgdols
9,5%-80. bgm3sBIdgdol 3:mbEHMGmO M306MGIL Fgdmbgzgz580 0ym 5659355300
- 66,7%. ®m®doGHoL  IgmMso  Lodbogbggdobmzol  sdsbolosmgdgwo
3003093gAwo  GHMINaMexzgomwo  603bgdol  godmgwgbol  LobdoMol
399BooBgdolol  B39b 90360dbgm  Foomzgol  LogBoom  899gy0
360396H03900: LOWOEIOMWO 50BsYMBs, 559339GM0 3MbEHWMYd0, Gos
LEHOWYIBHOOL 393gOMYGDMEMdS.

3.3. 3bsffo®dmbsgddbgd0b osgabmlioMgds dsgbodMm-MHgHbmbsblvyemo
GHMIMyMoxz00L 33¢g30L Ig0Mm©Oc

6596 mddo HomBmyabowos mOHB0EH0L 350MEMYOMHO 3GM39LYdOL
9Jmbg 67  3530963H0L 33930l F9gagd0.  9dgsb,  30MH3gwso
MO0 Mo Lodbogby Asdm3w0bs 43 (64.2%) 3530963, IgmEoo - 24
(35.8%). M@GHO0HIO0M  33WI30  ©5  3MI30BHIOMO  GHMIMYMIBOS
Bom@ots B396L  33w93500 Bmbsfoarg  3530963)5d0L  bofioaml, bmem
09360EHOH-OHgbMbsblvmo dgmmom 33wg3s odmygbgdmo ogm yzgams
353096@0L  ©0oabmbBH0MIIOLLL,  MHMAMOE  Lo3oMOE™  EOsRBMDOL
OLGHMOIOOL boodgm Fgmmo.

05260&HWM-M7DMmbsbLmo GHMIMyMsxg00l FgmmEom 33¢g30 0Ym
©053bmbBol oxgMgbzoMgdol Lsdmewmm g@sdo fFobstfso 3wobozm®o,
MGOLMbMYOGB00 © 330GHIOHYO GHMTMYMIBOO 3ZJ3900l
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9900099 33930l F0Bsbo ogm  bbgoslbgs  gBHoMwMaool  mOMdOGHOL
B3 sBdgdoL ©oxgMabE0sMMHo ©0sbmLE03MMo 60dbgdol swygbs
5 LobLOgbygdOL F0dIdMY JumZ0wGODBY FIZMEIIOOL dodmggbs.

@mO00GHOLS s M350l 3530l 30M39wso bodbogbggdol MRI
LgdomEozol sbsgroBol Bggyo®, Podmgwobs dosmo Loghomm bodbgdo:
§o6mIMboddbgdol ™mzsem®o BmMIoL M3oMsGHgbmds - 72,1%, sGsbfmGo
®}eEIOL  Lodbogbggdo  ogm  FbmemE  27,9%-00.  3500MEM{O0MYOHO
§om3mboddbols  LEHGWIHWGS  Fgdmbggzoms  74,4%-80  M30GsEHILO©
9OMy35mMm3560  ogm.  Lodbogbggdol  LEHMWIEHMGOL  As0mbs@ero
359035036905  go8mgobs  9gdmbggzgdol  25,6%-80,  505LMG,
3530963gdol bobggzsm®g dg¢ 9gdmbzgzsdo ©sds@goomo BbsMmgdo o6
399m3gbogs, ©obs®Bgbdo 30 o60LoBEZMs bbgoalbgs 0b@gblogmdol
Bobstrongdo.

(30300 s BOPMZOLEH0M 06FM3969H0 JMbEGHMLEHOMIdOL
3060009030 3393900l MML  62,8%-80  250m3wobs  3mbEHMLEHOL
3JBOMOO  Boowo  oaMm3gds  [omdmboddbdo, o3z Bovmomgdl
3963005690 LobbwdsMmgms  Jugeby  Lodbogbn®  Fomdmbsgddbdo.
399mbgz93900L 20.9%-d0 500bodbs 3MBEMILE Mo Bogmogmgdol Bmdogho
©o3M™M390s, bmwm 16.3%-do0 3mbGHMLEGH Mo bogmoghgds bodlbogbm®
Juemgzgowdo »3603369mm© oaMmMm3s.

™mO30GHoby @5 M35¢0oL 39300l 300390 HoMmdmboddbgdols
053603 WOH-OgHMmbsbLYo  BHMIMAMBOWWo LMoL 25565¢0DIdOLSL,
Lodbogbol FMOBMEWMAOMOHO 35M06GH0E A3dMIEObGY, Fodmgzgwrobrs
99000930  0530L90EMdYd0.  09esbmdgdo  JoMOMOEIE  23HB3IOME.
0350l 353¢do, 3Jmbs 3355300 3mbEHMMgdo (92.3%) ©s gOMy35HM3560
LEAHOWIGHMYOS. DmyogMo 3393080 AsdMm3w0obEs  Lgsobbgs  F5d@EsdoL
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Introduction

Relevance of research.

In recent periods, the increasing rate of diagnosis of the neoplasms of the eyeball and
the eye socket has been confirmed, which undoubtedly happened due to the wide
availability of primary health care services and the increasing spread of instrumental
diagnostic capabilities. The active clinical integration of high-tech radiological
methods largely led to the timely diagnosis of these types of pathologies and
highlighted their role both in terms of treatment planning and results monitoring.
Given the above, the study of the functional and radiological anatomy of the eyeball
and the eye socket, the importance of interpreting ultrasound, computed tomography,
and magnetic resonance imaging has become even more relevant in ophthalmo-
oncology. Primary neoplasms dominate among orbital tumors and in most cases (64-
89%) are represented by benign processes, less often by malignant tumors (11-36%).

The difficulty in diagnosing orbital neoplasms is due to the variety of
pathological processes in the orbit and the extensive polymorphism of tumors.

The term orbital tumor is understood as a conditional clinical and anatomical
unity of tissue components of the tumor, different in structure, histogenesis, and
functions.

Despite the diversity of orbital tumors, two main groups of tumors are
distinguished: primary and secondary neoplasms. Primary tumors include vascular
malformations, various types of cyst formations, melanomas, retinoblastomas,
carcinomas, sarcomas, neurogenic formations, and so on. The main source of
secondary formations is the direct spread from the primary site through
hematogenous or borderline anatomical structures.

The complex location and relationship of anatomical structures in the orbit
(eyeball, optic nerve, muscular apparatus, vascular and nervous structures), and close
anatomical connection with the nasal cavity and paranasal sinuses often complicates
the diagnosis at the late stages, due to the impossibility of determining the primary
localization of the tumor.

The spread of the tumor in the eye socket, and especially in its central parts,
can cause significant, in some cases, irreversible consequences for the patient - from
cosmetic defects to complete blindness. The close topographic connection with brain
structures allows the process to spread to the structures of the central nervous system,
disturbing the latter's function and anatomical integrity [60, 84, 153]. In malignant
tumors of the eye socket with infiltrative growth, the spread of the process, both
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direct and hematogenous or perineural growth, makes the importance of early
diagnosis even more visible. The need for early and correct diagnosis of orbital
tumors is quite obvious - it is the basis for timely initiation of treatment and selection
of treatment tactics, determining the extent of surgical intervention, as well as
clarifying the patient's visual and vital prognosis. Difficulties in the differential
diagnosis of orbital tumors are due to the large number of nosological forms and their
versions, the similarity of the clinical picture, and the specificity of the interpretation
of instrumental research methods, which leads to the need for a complex examination
of patients for the final diagnosis.

Modern radiological assessment of orbital tumors is due to the active
introduction of research methods such as X-ray diagnostics (including digital,
subtraction angiography), ultrasound, computed tomography (CT) and magnetic
resonance imaging (MRI). The advantage of the ultrasound diagnostic method is
minimal invasiveness, availability and a limited list of contraindications. The results
of ultrasonographic studies of orbital tumors are mostly found in publications
devoted to the use of grayscale scanning in the differential diagnosis of volumetric
processes in the orbit; some studies describe the acoustic semiotics of benign and
malignant orbital tumors [45, 46].

The main instrumental methods of research are computed tomography (CT)
and magnetic resonance imaging (MRI) of the eyeball, which make it possible to
determine the size and spread of the tumor and to evaluate the soft tissues and bone
structures of the orbit [224]. Computed tomography is associated with radiation
exposure, and has specific contraindications, which in some cases limit the use of
this modality.

Ultrasound examination of the orbit (ophthalmo-scanning) in real time, using
color Doppler mapping, allows visualization of intraocular tumors, their growth in
the orbit, and the degree of tumor blood supply.

Computed tomography visualizes in detail changes in the bone structure, and
the latter characterizes inclusions of different densities in the tumor with high
specificity. However, the borderlines and structural character of the soft tissue
component are not always clearly defined [51, 215].

Magnetic resonance imaging (MRI), due to its high contrast resolution
enables imaging of soft tissue and cystic components of the tumor. In addition to the
absence of ionizing radiation and the ability to obtain images in different planes, MRI
can show the condition of the optic nerve, extraocular muscles, orbital tissue and
eyeball, extra-orbital spread of the process, and the presence of associated vascular
pathology. MRI allows us to evaluate all parts of the visual analyzer, and provides
high visual resolution in the differentiation of soft tissues and their multi-plane
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examination, which, in turn, allows us to abandon other methods of radiation
diagnostics [215]. The disadvantages of the method can be considered the duration
of the study and relatively low availability since MRI remains an expensive
examination method and is not available in some medical institutions.

Thus, the above led to the determination of the relevance of the problem and
the expediency of studying the possibilities of complex use of radiological diagnostic
methods in the diagnosis of orbital tumors, differential diagnosis, and assessment of
the degree of their spread.

Research goal and objectives. The presented work aims to increase the
effectiveness of diagnosis and differential diagnosis of eyeball and orbital neoplasms
based on the integrated use of modern instrumental-diagnostic methods of research.

To achieve this goal, we set the following objectives:
1. Assessment of the capabilities of modern radiological research methods in
tumor formation imaging of the eyeball and orbital space

2. Clarification of acoustic semiotics of primary and secondary tumors of the
eye and orbit based on ultrasound examination methods; determination of
the information content of the complex ultrasonographic research method
in the diagnosis of these pathological processes

3. Study of CT semiotics of primary and secondary tumors of the orbit;
determining the information content of the computed tomography method in
the diagnosis of the cancerous process in the orbit.

4. Study of computer tomography signs of the relationship between orbital
tumors and orbital structures (extraocular muscles, blood vessels, optic nerve,
orbital bone walls) for future treatment plans.

5. Determining the diagnostic value of magnetic resonance imaging in patients
with tumors in the eyeball and orbital space

6. Comparison of the diagnostic value of ultrasound examination, computed
tomography, and magnetic resonance imaging in identifying orbital tumors
and evaluating their degree of spread.

7. Comparative evaluation of the magnetic resonance imaging procedure with
other instrumental methods of research and determining the superiority of the
MRI procedure in the study of tumor formations in the eyeball and orbital
space
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Research novelty.
The most informative signs in the diagnosis of primary and secondary orbital
tumors have been established.

Ultrasound signs of primary and secondary tumors have been specified and
systematized using complex ophthalmo-sonography.

The diagnostic capabilities of computed tomography in the functional study
of neoplasms in the eye and orbit and evaluation of the state of the orbit have been
defined.

The high information content of the instrumental research methods
(ultrasound examination, computed tomography, and magnetic resonance imaging)
in the differential diagnosis of neoplasms of the eye and orbit, and the diagnostic
value of the MRI procedure in assessing the spread of tumor pathology in the orbit
and beyond, have been established.

The capabilities of the MRI procedure have been established, which allows
us to objectively judge the nature of damage to soft tissues of the orbit, and specify
the causes of functional disorders in the orbit and surrounding areas during the
development of the pathological process. Objective assessment of intracranial
pathology in patients allows to reduce the time for diagnosis and start timely
treatment.

Advantages of the MRI procedure compared to other instrumental diagnostic
methods have been highlighted: low invasiveness, the possibility of using perfusion,
diffusion, and other highly specific modes, and taking into account the dynamic
monitoring of the patient.

Practical bearing.

Based on the analysis of clinical material, the diagnostic capabilities of
instrumental research methods (ultrasound examination, computed tomography, and
magnetic resonance imaging) in identifying primary and secondary tumors were
evaluated.

The obtained results allow for improved quality of the diagnostic process and
contribute to the objective assessment of the spread of the tumor process when
planning the type and volume of treatment.

In the diagnostic algorithm of neoplasms of the orbit, the results of

calculations of the information content of ultrasound examination, computed
tomography, and magnetic resonance tomography allow us to justify the need for
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conducting modern high-informative research, the sequence, and to use them
purposefully.

Main provisions brought to the defense.
1. According to the data of the conducted studies, the structure of primary and
secondary orbital tumors is established with a higher frequency of primary
benign tumors and a lower share of malignant tumors.

2. Primary and secondary formations of the orbit, in most cases, are
characterized by low clinical specificity, which determines the importance of
instrumental diagnostic methods in the diagnosis of tumor processes.

3. Primary and secondary tumor formations of the eyeball and orbit, in some
cases, have differential diagnostic ultrasound, computed tomography, and
magnetic resonance imaging criteria.

4. Under the conditions of the conducted research, it has been confirmed that the
complex ultrasound examination of the orbit, computed tomography, and
magnetic resonance tomography are characterized by a high diagnostic
information content in assessing the spread of the tumor process.

5. According to the data obtained during the research, the magnetic resonance
tomography procedure has several advantages compared to other instrumental
research methods and is unrivaled in the process of studying tumor formations
in the eyeball and orbital space.

6. Evaluation of the diagnostic efficiency of ophthalmo-sonography, computed
tomography, and magnetic resonance imaging in the diagnosis of primary and
secondary tumors allows us to draw up a scheme of their consistent use to
determine the tactics of further treatment of patients.

Publication and approbation:

4 scientific papers have been published on the topic of the thesis.

The main provisions of the thesis were reported at the international
conference: LXIX International Scientific Conference, Warsaw —Poland, 2024.
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The structure of the dissertation paper.

The work is presented on 168 pages and consists of the following parts:
introduction, literature review, research materials and methods, study results and
their discussion, conclusions, and a list of References, which includes 252 sources.
The results are presented in 32 figures and 26 tables.

Chapter 2. Research materials and methods
2.1. Characteristics of clinical material

The paper presents the results of the study of 67 patients with pathological
processes of the orbit, whose treatment and examination were carried out at New
Hospitals from September 2023 to May 2024. Patients ranged in age from a few
months to 81 years. Of these, 23 (34.3%) were men and 44 (65.7%) were women.
The number of children from 0.5 to 18 years of age was 12 (17.9%), of whom 7
(58.3%) were boys and 5 (41.7%) were girls. The highest number of patients were of
active working age (41 to 60 years), and women predominated over men (65.7% and
34.3%, respectively). Table 2.1. presents the data on the distribution of patients by
gender and age.

Table 2.1.
The gender and age distribution of patients
Age, years 0-10 10-50 50-70 >70
The number Men 2 10 11 2
of studies (2,98 %) | (14,92 %) (16,42 %) (2,98)
Women 3 18 18 3
(4,48 %) | (26,87 %) (26,86 %) (4,49%)
Total 5 28 29 5
(7,46 %) (41,79%) (43,28%) (7,47%)
Total sum 67 (100 %)

When analyzing data on the prevalence of orbital diseases in different age
groups, it was determined that the maximum number of observations in both men
and women falls on the fifth and sixth decades of life.

The primary orbital tumor was detected in 43 patients (64.2%), and secondary
one — in 24 patients (35.8%).
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For all patients, morphological confirmation of the diagnosis was obtained
according to the results of a cytological study of the biopsy or histological
examination of the removed tumor.

2.2. Research methods

The diagnosis of orbital neoplasm was made based on the analysis of the
results of consecutive diagnostic methods and was based on the data of standard
ophthalmological examination and instrumental research methods.

Ultrasound examination

An ultrasound examination of patients was performed on a Toshiba Aplio
i800 machine with a 10 MHz-frequency linear sensor and a 3.5 MHz-frequency
convex sensor using polyposition grayscale scanning (B-mode), color Doppler
mapping (CDC), as well as real-time energy (ED) and spectral (SD) dopplerography.
The sensor parameters were determined by the size and localization of the
pathological formation. High-frequency linear sensors were used tumors were
localized in the anterior parts of the orbit and during the intraocular location of
tumors, as well as when conducting dopplerometry. Tumors located in the posterior
parts of the orbit, in the retrobulbar space, as well as formations growing from the
adjacent anatomical areas, were studied using a convex sensor, including the 2nd
harmonic mode.

Computed tomography

The studies were conducted on the SIEMENS Somatom Perspective 128 type
computed tomography scanner, which is an ultra-modern, 128-slice model. The
Somatom Perspective 128 improves imaging and provides a high-quality image. Its
main advantage is the accuracy of the image and the quality of reconstruction, which
is especially important for the investigation of small structures. The Somatom
Perspective is relatively safe to use for patients and staff, as it is equipped with
SAFIRE technology and reduces patient radiation exposure by 60%.

Magnetic resonance imaging

Magnetic resonance imaging was performed on a Siemens MAGNETOM
Vida 3T machine, in three projections.

In order to differentiate orbital neoplasms, studies were conducted with
sagittal and axial slices using T1tse, T2tse, tirm, GRE, DWI modes. Additionally, to
specifically assess intraorbital structures, the study was performed with T1tse 2mm
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slice in the axial, coronal, and sagittal planes, T2tse coronal and axial slices with the
addition fs, or by fat suppression, and in T1tse slices for each eye separately. In order
to study the orbital tumors in more detail, by determining their exact location and
sizes, intravenous injection of contrast material was performed in the research
process, and then post-contrast T1 axial, coronal, and sagittal slices were taken, the
thickness of the slice was 2 mm. Ciclolux and Gadovist drugs were used as contrast
agents.

In our studies, along with standard MRI, we used diffusion and perfusion
magnetic resonance procedures, both with contrast enhancement and without
enhancement, which allows us to more reliably distinguish between cancerous and
non-cancerous processes and make a differential diagnosis of neoplasms in the orbit
at the early stages.

The results of the study were processed by parametric and non-parametric
statistical methods, using standard statistical processing packages for average
mathematical values and deviations from the average value. The reliability of the
difference in mean values between the investigated groups was evaluated using the
Student's parametric t-test. The commonly accepted reliability criterion in medical
research (p<0.05) was used.

3.1. Diagnosis of orbital neoplasms using the method of ultrasound
examination

47 patients with eye socket and eyeball neoplasms were studied using the
ultrasound examination method. Of them, 30 patients had primary, and 17 patients
had secondary tumors.

Patients with primary tumors of the orbit had clinical manifestations
characteristic of this pathology and the main complaints were: visual impairment -
47.1%; exophthalmos - 29.4%; eyeball movement disorder - 24.5%; displacement of
the eyeball - 32.4%; nodular formation in the periorbital region - 24.5%; eyelid
swelling - 38.2%; ptosis of the upper eyelid - 29.4%; pain syndrome of different
severity - 44.1%.

Table 3.1. presents the frequency of ultrasound signs of primary orbital
tumors according to standard ultrasound examination.
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Table 3.1.
Frequency of detection of ultrasound signs of primary tumors in the eyeball
and orbit according to ultrasound examination

Orbit primary lesion,
Ultrasound signs n=30
50U, %

. . Solitary 28 93,3
Architectonics Multi-node > 6.7
Shape Oval 22 73,3

Irregular 8 26,7

. Low 28 93,3

Echogenecity Medium > 3.7

Ecostructure Heterogeneous 10 33,3

Homogeneous 20 66,7

Hyperechogenic 2 6,7

Inclusions Ar}echogenic 6 20,0
Mixed - -

No inclusions 16 53,3

Surface Smooth 24 80,0

Irregular, nodular 6 20,0

. High 19 63,3

t\l/lerlsglrﬂanzatlon of the Modium 6 20.0

Low 5 16,7

When assessing the spread of tumors, it was determined that in 20.0% of
cases, the tumor is infiltrated in the extraocular muscles. The contours of the muscles
are not sharp, the echogenicity is decreased and the borderline between the tumor
and the muscle is not clear. Retrobulbar tissue was replaced in 26.7% of cases, in all
of these cases its echogenicity decreased, which was due to swelling or infiltration
of tumor tissue. In 10.5% of cases, there was a suspicion of tumor infiltration in the
optic nerve, since the tumor was located adjacent to the optic nerve and there was no
borderline between them. The echogenicity of the orbital tissue surrounding the
tumor decreased by 70.0%. In 23.9% of cases, destruction of the orbital bone walls
was detected. Difficulties arose in the identification of destruction in the posterior
parts of the orbit, especially in the projection of the upper and lateral walls, because
the configuration of the orbital walls and the surface of the ultrasound sensor did not

36



coincide with each other - the studied structures were placed parallel to the course of
the ultrasound wave. This led to incorrect results in 5.8% of cases. We consider the
symptom of choroidal excavation to be the most important sign to assess the growth
of tumors behind the eyeball during intraocular formations. In our studies, choroidal
excavation was detected in 21.1% of cases.

Thus, the use of ophthalmo-sonography at the initial examination stage in
patients with orbital tumors can significantly reduce financial costs and the time
required for diagnosis. In addition, it has been proven that ophthalmo-sonography is
an effective diagnostic method to determine the spread of the tumor process in the
orbital structures. This, in turn, is an important criterion for further planning of the
extent and tactics of surgical intervention.

3.2. Computed tomography study
Computed tomography study was performed on 59 patients with primary
and secondary orbital tumors. Of them, 38 patients had primary tumors, and 21
patients had secondary tumors.

Computed tomography study was the next step in the differentiation of the
diagnosis after preliminary clinical and ultrasonographic studies. The goals of the
CT study were to determine the differential diagnostic signs of primary and
secondary neoplasms of the orbit of different histogenesis, as well as to identify the
spread of the tumor process in the anatomical regions bordering the orbit or to
determine distant metastases. During the study, we assessed the following
parameters: localization of neoplasms in anatomical zones; dimensions of the
pathological focus; the shape of the tumor; neoplasm structure; and the relationship
between tumor and orbital structures.

The analysis of CT semiotics of primary tumors of the orbit and eyeball
(Table 3.8) led to the identification of their common features: the predominance of
the oval shape of the tumor - 68.4%, the irregular shape was found only in 31.6% of
cases. The contour of the tumors was correct in 78.9% of cases, and incorrect - only
in 21.1% of cases. The structure of pathological formation was homogeneous in
71.1% of cases. Heterogeneity of the tumor structure was revealed in 28.9% of cases,
however, in half of the patients no additional inclusions were detected, while in the
rest, inclusions of low densitometric density (from 5 to 16 HU) were determined, and
in single cases, due to the presence of calcifications, high densitometric density
inclusions (150 to 400 to HU).

During studies under conditions of intravenous bolus contrasting with
Omnipaque, 60.5% showed active high accumulation of contrast in the tumor, which
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indicates the existence of a developed vascular network in the tumor formation. In
21.1% of cases, a moderate accumulation of the contrast material was noted, and in
18.4%, the contrast material accumulated insignificantly or did not accumulate in the
tumor tissue.

When analyzing the semiotic signs of the spread of the tumor on different
orbital structures, the following parameters were assessed: characteristics of the
contours of the tumor; infiltration of the extraocular muscles; muscle size; optic
nerve infiltration; the presence of changes in the retrobulbar tissue; destruction of
bony walls of the orbit (Table 3.2).

Table 3.2
Frequency of the spread of the eyeball and orbital tumors to various orbital
structures according to CT data

Primary tumors
Computed tomography signs (n—-3%)
Abs. %
Infiltration of eye Yes 5 13,2
No 33 86,8
movement muscles
Dimensions of eye Remained 31 81,6
movement muscles
unchanged
Reduced - -
Enlarged 7 18,4
Retrobulbar tissue changes Yes 10 26,3
No 28 73,7
Optic nerve infiltration Yes 2 53
No 36 94,7
Destruction of the bone Medial 1 2.9
wall of the orbit Lateral 3 7,9
Upper 3 7.9
Lower - -

Metastatic tumors were more often localized in the medial quadrants of the
orbit — in the upper-internal (27.6%) and lower-internal quadrants (23%), less often
in the lower-external quadrant - 8.1% and upper-external quadrant - 2.3%.
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The structure of these tumors in most cases was solitary - 90.5%, tumors
consisting of several nodes were detected in 9.5% of cases. The irregular shape of
formations prevailed - 80.9%. The structure of the tumor was heterogeneous in most
cases - in 71.4%, low-density (5-15 HU) - in 14.3% of cases - due to the presence of
high-density (150-400) inclusions, which were caused by necrosis and calcifications.
A combination of different types of inclusions was visualized in 9.5% of cases. The
contour of neoplasms was mostly unclear - 66.7%. Analyzing the frequency of
detection of computed tomography signs characteristic of secondary tumors of the
orbit, we noted the following criteria common to them: solitary structure, unclear
contours, and heterogeneity of the internal structure.

3.3. Diagnosis of neoplasms using the magnetic resonance imaging procedure

The paper presents the results of the study of 67 patients with pathological
processes in the orbit. Of them, primary orbital tumor was detected in 43 patients
(64.2%) and secondary — in 24 patients (35.8%). Ultrasound examination and
computed tomography were performed in part of the patients participating in our
study, and magnetic resonance imaging was used in the diagnosis of all patients as a
reliable method of confirming the probable diagnosis.

The study with magnetic resonance imaging procedure was the final stage
of diagnosis differentiation after preliminary clinical, ultrasonographic, and
computed tomography studies. The study aimed to determine the differential
diagnostic signs of orbital neoplasms of different etiologies and to detect the spread
of the tumors to the surrounding tissues.

The analysis of MRI semiotics of primary tumors in the orbit and eyeball
led to revealing their common features: the predominance of oval-shaped tumors -
72.1%, and tumors of irregular shape were detected only in 27.9% of cases. In 74.4%
of cases, the structure of the pathological formation was predominantly
homogeneous. Marked inhomogeneity of the tumor structure was revealed in 25.6%
of cases, while in more than half of patients, no additional inclusions were detected,
and in the rest, inclusions of different intensities were determined.

During studies under conditions of intravenous contrast with cyclolux and
Gadovist, 62.8% of patients showed an active high accumulation of contrast in the
formation, which indicates a developed vascular network in the tumor formation. In
20.9% of cases, a moderate accumulation of the contrast agent was noted, while in
16.3% of cases, the contrast agent was insignificantly accumulated in the tumor
tissue.
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When analyzing the magnetic resonance image of the primary tumors in the
orbit and eyeball, the following features were revealed, depending on the
morphological version of the tumor. Melanomas were mostly found in the eyeball,
having clear contours (92.3%) and a homogeneous structure. Some studies have
shown retinal detachment of varying degrees. No anatomical or functional changes
were observed in the ocular motor muscles or orbital tissue. The vast majority of
melanomas presented a pigment-rich structure and gave a hyperintense signal
characteristic of melanin on precontrast T1-weighted images. Most of the cavernous
hemangiomas were solitary — in 94.5% of cases. The shape of the cavernous
hemangioma was irregular in all cases, contours were unclear in 57.4% of cases. The
internal structure of cavernous hemangioma was mostly equally heterogeneous -
88.6%, inclusions were determined in 30.8% of formations, and inclusions of a
mixed nature were visualized in 12.7% of cases. For lacrimal gland adenoma, there
is observed a characteristic localization of the tumor - in the upper outer parts of the
orbit, which corresponds to the localization of the lacrimal gland. The shape of the
tumor was irregular, with unclear contours in 88.5% of cases. In 75.4% of cases, the
heterogeneity of the structure was revealed, due to cystic inclusions. In orbital
lymphomas, the oval shape of the formation predominated, with clear contours in
83% of cases. The tumor was most often localized in the posterior-lateral parts of the
orbit. Most retinoblastomas were characterized by an irregular shape, with unclear
contours in 75% of cases. The tumor was most often localized in the eyeball and
lower quadrant. In the case of retinoblastoma, structural heterogeneity prevailed
(87%). In case of menangiomas, the irregular shape of the tumor prevailed, with clear
contours in 8§7% of cases. Menangiomas are characterized by slight heterogeneity of
the structure (89%).

When analyzing the frequency of detection of magnetic resonance imaging
signs characteristic of secondary tumors of the orbit, we highlighted the following
criteria common to them: solitary structure, unclear contours, heterogeneity of the
internal structure. In our studies, adenocarcinomas account for 80-90% of
malignancies, and they were mostly detected as metastases of cancer in breast,
prostate, and lung. According to the results, adenocarcinomas were solitary in most
cases - 95.2% of cases. The shape of adenocarcinoma was irregular in all cases, and
the contours were unclear. The internal structure of adenocarcinomas was mostly
equally heterogeneous - 83.6%, while in 32.5% of neoplasms, inclusions of fluid
intensity were determined, and in 11.7% of cases, inclusions of mixed nature were
visualized. Basalioma was characterized by a solitary tumor structure in 66.8% of
cases. In almost all cases, the tumor had an irregular shape. The contours of the
neoplasm were clear in 50% of cases. The internal structure of the tumor was either
homogeneous or unevenly heterogeneous. The high-density and liquid inclusions in
the structure of the neoplasm were found in 14.4% of cases. During the study of
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meningiomas, it was established that the tumors were both irregular in shape and in
a third case had a regular, oval geometric shape. The contours in most cases (59.3%)
were clear, the internal structure was slightly heterogeneous in 66.7% of cases. In
66.7% of cases, liquid inclusions were detected in the neoplasm, and in 14.3% of
cases, they were of the mixed type.

The analysis of the obtained data revealed that the sensitivity of MRI in the
diagnosis of orbital and eyeball tumors was 98%, specificity - 96.4%, and accuracy
- 98.1%.

3.4. Comparative analysis of the results of magnetic resonance imaging,
computed tomography, and ophthalmo-sonography in the differential
diagnosis of orbital tumors

Given that one of the objectives of our study was to assess the capabilities
of modern instrumental methods of research in visualizing tumor formations in the
eyeball and orbital space, and to compare the diagnostic value of ultrasound
examination, computed tomography, and magnetic resonance imaging in identifying
orbital tumors and assessing the degree of their spread, we performed a comparative
analysis of the results of these studies. Table 3.3 presents the results of the
comparative assessment of magnetic resonance imaging, ophthalmo-sonography,
and computed tomography data for primary tumors in the eye socket and orbit.

Table 3.3
Comparative characteristics of ultrasound examination, computed
tomography, and magnetic resonance imaging in the diagnosis of primary
tumors in the eyeball and orbit

cxamimation | CT MRI
Sigl’lS (n:30) (Il - 38) (Il - 43)
Abs. % Abs. % Abs. %
Infiltration of Yes 13 11
eye movement 6 20,0 5 ) ’ 5 6
muscles ’
N
© 24 | 80,0 | 33 886’ 38 Sf
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Dimensions of | Remained 81, 81
eye movement | unchanged 23 | 76,7 31 35 A4
muscles Reduced - - - - - -
Enlarged ] 18,6 7 18, ] 18

4 ,6

Retrobulbar Yes ] 26.7 10 26, 10 23
tissue changes 3 .3

N

° 2 (733 28 || 33 |7¢

7 7

Optic  nerve Yes 4,
infiltration 3 10,5 2 >3 2 66
No 95

27 | 89,5 36 o4, 41 3

7 4

Destruction of Medial ) ) 1 29 | 2,
the bone wall ) 33
of the orbit Lateral 3 10.5 3 7.9 4 9,
30

Upper 6,
2 6,7 3 7.9 3 08

Lower 2 6,7 - - - -

The destruction of the bone walls of the orbit during computed tomography
was observed in 23.9% of cases, while the destruction of the lateral bone wall of the
orbit was visualized in 10.5% of cases, and of the upper one - in 6.7% of cases, the
destruction of the lower wall was observed in 6.75% of cases. During the ultrasound
examination, the destruction of the bone walls of the orbit was observed in 18.7% of
cases, while the destruction of the lateral and lower walls of the orbit was observed
in 7.9% of cases each, and the destruction of the lower wall of the orbit was not
noted. During magnetic resonance imaging, the destruction of the bone walls of the
orbit was visualized in 18.6% of cases, while the destruction of the lateral and upper
walls of the orbit was noted in 9.30% and 6.98% of cases, respectively, the
destruction of the lower wall of the orbit was not observed. During operation,
destructive changes in the upper wall of the orbit were confirmed in 6.98% of cases,
during the ultrasound examination, no destructive changes were detected in this case,
which can be explained by the peculiarities of the location of the tumor.
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Thus, according to our data, all used instrumental methods (ultrasound
examination, computed tomography, and magnetic resonance imaging) are important
both in the diagnosis of primary tumors in the eyeball and orbit, as well as in the
planning stage of surgical treatment. However, magnetic resonance imaging still
leads both in sensitivity, specificity, and accuracy.

The advantages of ultrasound examination are availability, ease of
examination, and lack of radiation exposure, which allows us to use it both for the
primary diagnosis of orbital tumors and dynamic monitoring. The undoubted
advantage of computed tomography is its high research speed and the possibility of
studying densitometric parameters, which, along with high spatial resolution and
contrast enhancement, significantly contribute to the diagnosis of cancerous
processes in the orbit. The undoubted advantage of computed tomography is the
determination of bone structure involvement in the pathological process, which is an
important indicator of early staging and determination of the extent of surgical
intervention.

Of all tissue imaging methods, magnetic resonance imaging provides the
closest image to morphological results and also allows us to perform non-invasive
angiographic examination, and obtain diffusion, perfusion, and spectroscopy images.
MRI, unlike CT, can diagnose small tumor foci, which allows us to differentiate
neoplasms in time and plan further treatment. MRI is more sensitive in terms of
detecting small tumors of both soft tissues and bone structures of the orbit and eyeball
than an ultrasound examination, so the MRI procedure is the undisputed leader in the
differential diagnosis of neoplasms in the orbit.

Conclusions

1. Comparative analysis of the ultrasound examination, computed tomography,
magnetic resonance imaging, and operational data of the spread of primary and
secondary tumors of the orbit showed the high value of sonography in identifying
invasion of the muscular apparatus, blood vessels, and optic nerve. CT had an
advantage in visualizing lesions in the bone walls of the orbit. Compared to MRI,
CT, and ultrasound examination, it can diagnose small tumor foci, structural
characterization of the tumor, and conduct differential diagnostics with the integrated
use of a systematized protocol and different modes. This allows us to timely diagnose
neoplasms and choose the right tactics for treatment.

2. The high efficiency of the magnetic resonance imaging procedure during the study
of patients with primary and secondary tumors in the eyeball and orbit has been
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established, which allows us to objectively judge the nature of the damage to the
structures constituting the orbit and specify the causes of functional disorders during
the spread of the pathological process in the orbit and surrounding areas. The method
allows us to visualize the diameter of the optic nerve, pathological changes in the
membranes, volumetric formations and their impact on the optic nerve, and other
structures of the orbit, as well as to conduct differential diagnostics and detect
intracranial pathology.

3. The low invasiveness of the MRI procedure, and the absence of radiation exposure
compared to CT, allows for conducting MRI and MR angiographic studies of patients
with orbital tumors during dynamic observation.

4. The role of MRI diagnostics in the development of optimal treatment tactics for
patients with primary and secondary tumors in the orbit, as well as in determining
the spread of pathological processes to the surrounding tissues, the presence of the
destruction of the orbital bone, and the selection of adequate treatment is shown.
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