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RADIATION COMPLICATONS AFTER BRACHYTHERY OF UVEAL MELANOM,
THEIR REATIONS WITH CLINICAL: ECHOGRAPHIC, HEMODYMNAMIC
CHARACTERISTICS ANIDEGREE OF TUMOR RE&RPTION

Neroev V.V., Saakyan S.V., Amiryan A.G., Valskiy V.V.

urpose. To determine the probability of development of some radiation complic a-  Moscow Helmholtz
tions in patients with uveal melanoma (UM) after brachytherapy (BT), their rel @8- Research Institute of Eye
tionship with different clinical and ech ographic characteristics of the tumor and the Diseases.
efficacy of local trea tment. Moscow, Russia.
Materials and methods. 192 patients with UM - 121 (63.0%) women and 71 (37.0%)
men aged 17 to 83 years were examined and treated. UM t h|
mm (1.4-9. 5) mm, and the base di amet e20.0)wensAll paltie its N 2. 8 mm (
underwent BT with the use of 106Ru / 106Rh radioa ctive ophthalmic plaques. The follow -
up after BT ranged from 12 to 120 months (median 54.5 months). The statistical analysis
was carried out in the packages of Misticssr20300ft Wi ndowsE 7,
Results . The cumulative probability of vitreos hemorrhage development after BT in
12, 36, 60 months was 15.7%, 18.4%, 19.1, respectively; radiation neuropathy - 57%, 83%,
85%, respectively; secondary glaucoma in 6 months of 2.1%, after 12 months - 7.3%; radi a-
tion sclerosis necrosis in 12, 36, 60 months - 2.1%, 4.1%, 4.2%, respectively. Most radiation
complications were associated with large tumor sizes and, accordin gly, high total surface
doses of ionizing radiation. Secondary factors that affected the risk of complications were
the localization of the tumor, its echographic forms. At the same time, the role of the tumor
structure, its vascularization, hemodynamic characteristics of the blood flow in its own ve S-
sels of the tumor were minimal, even with hemodynamically caused complications. It was
revealed that the nature and severity of radiation complications correlated with the course of
the tumor process and the d  egree of UM regression after BT.

Conclusion.  Understanding the pathogenesis of radiation complications develo p-
ment, their association with the effectiveness of local tumor destruction, as well as predic t-
ing the probability of their deve  lopment depending on the clinical features of the tumor will
allow timely planning of therapeutic and pr eventive measures aimed to tumor resorption
and preservation of the patient's eye. Compliance with strict indications for UM brach y-
therapy using 106 RU / 106Rh OA will reduce the frequency and severity of radiation co m-

plications d evelopment.

Keywords: uveal me lanoma, brachytherapy, radiation complications, vitreos hemo r-
rage, radiation o ptic neuropathy, secondary glaucoma, scleral necrosis.
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Fig. 2. Diagrams.

yaoosadeRdi asR (yR3gBoyoaaya/

28 ¢€39a90230gey3Rdgoygadas

The probability of hemophthalmia (partial / complete) development after brachytherapy (Kaplan

method, log -rank test):

a - total; b
the tumor.

- depending on the tumor's prognosis; ¢

- the echographic form of the tumor;
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Fig. 3. Diagram.

The frequency of hemopht halmia in patients with var -
ous variants of angioarchitectonics after brachytherapy:

0 - avascular, 1 - central part of the tumor, 2 - closer to
the tip, 3 - peripheral region (edge) of the tumor, 4 - uni-
form distribution of blood vessels throughout the th ick-
ness of the tumor, 5 - base and the central part of the
tumor, 6 - the central part and the peripheral part of the
tumor, 7 - the base of the tumor.
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Fig. 4. Diagram.

The possibility of hemophthalmia in patients with var y-
ing degrees of effectiveness of brachytherapy (Kaplan -
Meier estimates method, log -test test): 1 - complete t u-
mor resorption, 2 - partial tumor res orption, 3 - process
stabilization, 4 - continued tumor growth.

¢ 29 .35 (Fig. b)
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Fig. 5. Photo.

Ophthalmoscopic  picture of the ocular fundus of choroid
melanoma in 18 months after brachytherapy . Pale disc
of the optic nerve, chorioretinal scar is defined.
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Fig. 7. Diagram.

The frequency of radiation neuropathy in patients with

different variants of angioarchitectonics after brach y-
therapy: 0 - avascular, 1 - central part of the tumor, 2 -
closer to the tip, 3 - peripheral region (edge) of the t u-

mor, 4 - uniform distribution of vessels throughout the
thickness of the tumor, 9 - base and the central part of
the tumor, 6 - the central part and the peripheral part of
the tumor, 7 - the base of the tumor.
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Fig. 8. Diagram .

Frequency of radiation neuropathy in patients with uv e-
al melanoma with different efficacy of brachytherapy: 1 -
complete resorption of the tumor; 2 - partial resorption;

3 - stabilization of the process; 4 - continued growth of
the tumor.

¢ 9 29 (Fig. 9)
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Fig. 9. Photo.
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Biomicroscopic  picture of secondary glaucoma after
brachytherapy . Defined neovascularization (rubeos) of
the iris.
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Fig. 11. Diagram .

The frequency of secondary glaucoma after brachyther a-
py in patients with uveal melanoma with various var i-
AHruoapxureoHuKa ants of angioarchitectonics: 0 - avascular , 1 - central
part of the tumor, 2 - closer to the tip, 3 - peripheral
region of the tumor, 4 - uniform distribution of vessels
throughout the thickness of the tumor, 5 - the base and
the central part of the tumor, 6 - the central part and
the peripheral p art of the tumor, 7 - the base of the t u-
mor.
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Fig. 12. Photo.

Biomicroscopic picture of a patient with scleral necrosis
after brachytherapy of a ciliochoroidal melanoma. A
through sclera defect is determined.
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Fig. 13. Diagrams.

The probability of developing scleral necrosis after brachytherapy (Kaplan -Meier estimates method, log -rank test): a
- general; b - depending on the location of the tumor (1 - choroidal, 2 - ciliochoroidal).

|www.rejrru | REJR 2018; 8(2):823  DOI:10.21569/2222741520188-2-8-23 u Is tofD) €18




RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3Rbosash ochb5gaddbl, (9 s9), godoag ecRAb 33 flel]yYyo ya9orvIadRooy
G2D ea3da f 3Rgoga3RedD (dRdaossoa6 ad HDR&FaB)od a6 3380€082
jeRda3i e©va3goyit J} 86 rodiosahgRé68d, ¥).gado o oevd20RdeaYe Yy

O eapna Ysast, of d} y aoP-a ¢ 37 Ryfdoo ayeo esamdvyR3>d) dt 3 afhga-9ad

999f 3oc3Rdveme 3RbY2G60 09 -3+3EARRYDFJRID, 8% o 20, 2% O3 ®w®®a8 Yoous
ahg djya¥Yhg oa3depnsasadse. | Jyu¥dat oxiiRbdupott , e RoyodaR3gOI
2901 yo20a3t 9a3e8a ca3da fr3RgoIBMPBREOID, rabyRaeddeRdt asRt - 3ds
tYdt1igat anpoeRash9o 2 es3o0epeFdJdBI gy 3dFrRFO L &6 dessas, |
a3e03B8Yaoaoafhe 23Qgae (dofr o ca3Rosuad)a oyRI3eyen aVIce3 a0y Rase4 L
ae)Jgado 9 ad3)JpbRiysg aga e6dReadcyHREBA3) OohyYLbmoaz,eayY Y o
3 Leomommdayoyasdo oRofadam csRIroWdofR oc) goRimaRtOspyadrta
sdaea¥YRda hH | dRbAHYRG 2g odoR3det ¢ ¢ AB>BBHPBRETYMHR3>d)] do BRI-R Y
tLddadehe 2do ceoafrayoaha L JdmaaehRRe 0 1B RpmeoseeedB,Rdi asR 38 368a0ac¢
gR3Rdeas 2 38 0€0at Y f 3 Ro-a omeay3@awd o ¢ Esedadme r 3 Rgoea3 Re30-0.

90e ¢ea3da f3RgoOBO3Redd J YoRditadadd oyoaddReedoeH)di 9 R 3 aaegod
co eRoohs 3RDbdoyoefhg 9033dae ss¥eRogiesd 0YR3 i 0e33jaoesardpnaaafo 3 &30
Y Yo3add@geoadRg, yea DbRY330a@ RIRNRGgRGwLE YRG i yasadeaRdRA] -d R
ceodi bjasaya 3ReoaRdeI Yo &y o cm»RG aytoVARI yv ¢ a4 €302Yyd29@as6 39
BRdi saRe e dodRae%iz §3Pd( BD) 16 u, raodioeya> O Jgle¥yRiIyose Yoby) Rd

198Au 9 ®©3.), eRd o2 &6 3RbRe3a¥) gedgpdmaed dedesayaazsdyasd:
903J 09926 ReododRdi aas evobh 0o badeoysavomstds. o Os-e33Vgtebdoa Yaoe 3 ayw3a33
3 1809 33RYo2a902a doeas3ReR-3o6)gs RePaoa g e€a Y

38 &6 9 gR3Rde a3} dyjya¥Yhg eszsdeoessaoyamszrgdBsbdeasc3aecRBIta-3y I
fF3RgoBa3Red29 J YaRdi s oxam-dRdeodhyR»ehHhs8 oaadenocodaRooah-yuY
Ba3hQe JadaYoafhe gR3Rdeas. O RdRgzesoest yascdRRFdB,0 doas a3 Rb- + Y
€3aYarog a3t ae3aeadaada dyjyefbg sabddboeRaeas 3Reoaard) yas
eazda 87 3 &3 0BRUbLYRO A (& oa3YR (Vo) 2 ®vo3dR bs3ogadi o
afr djyaaot) . ceaeReRIyog Y beoeos) oardjyaasot.

0asadeRdi 9 1tYdtaegs3t &dHwoovozddaswmxsadwdbo rabradaboaom-a9]
a3deapnoaao2e F+3RgOBA3ReD2D 0 3y wdldéd® hgayavoooRudi @ oo d o ®@ia d R o«

a2eJ] gadaYayo €3aG60a33R, e3n-YoedbdagopadonapaboXYaoot. O oy-aaa
by Rdi ahg djoadecoe ydRDR Yse-doesgRo owmoa 3eRsdzoseRyeas 0¥y R1 8 e YR bddrI y
yaboaaYasot clhremart 36a3a0k- 029RReI) €a3Yoyall yofadi Yod.

90901 YobyRdi eoaya doadRdi-aoymus3dfoegsadt raspg YO as 299m0H o 3|
dod3 ®©3}) yas. O a30aYmwmdsRyR PR ¥20s 3ReoaRfr dt co1 bRexsdg
dapnoe d)} ya¥YRt YR3d) daeReOt,offlpe RaRW390BI Yokwmsas ha tdYedat 1 @
d JYadoyaoaol €3299G6GRa9a33690 ddsRedY assamrR¥ @Yimoafh g0y o, > egaszxdae.
o3} erY o€} gado, 6Rd o2 a3 0@y 03 ¥spROK®as gofradiIi Yode
3020202 3 coa3dae,I1yos VYhgoevaosYRopBbBpoaA® roadaoa coabwada
tLdasasga¥Y (d3aY¥Y2 Y o9anddae ayeoesoResdzna3B3Rasalfa d)y yaYes o0

[ 9] . BR3@ga8R yao9ogdsaRdJdoeR3 RadBPBEHIRG3 I YRaG eRdDnaa 2 &a(d309
cea> vRooahs 3Rbdoyafhg RYgca3oaWweYRui Exjo®eqg daeY 3dobogRedeor dg i
ea 36% [ 9, 107 . PRof adaoe-y ReBaga 63 RMYwyedoRb Ry asY @e6as95 y§33da
deRdi sR ¥ 3Roa92a 33a(d2 € o 3adaay o 3oRIgBOYeRI 3o0Red @By Ra d ) . @Rdoy
(froodaa yas I 3djyRa¥Y) copsYacarfRaobB3sszedd: ¥Rgpagd o203 YR 833y
dae R@020, aRoradaa YhaRpnaooafp ddoazxuwgmsedksas dqR3e628fH af e 30

238336 d)jyaVYes 3cRBcrBtdmRIEHRYOhHhg oe602ya3dog 33ae F-dRDO
ada 067), yea 0 oRfdieRdaRi yWwazdiRMa 3 0mB8EOR8BY d R b BIDORR das
2900. daby ada¥Yafos dRde a3 as ,cadixX¥diwdi gos YR, d3a¥Yaobdot ao
303d yasadeRdi s R, t Ydtae 3t eaVdiaweywRegBhoedoasaoasazagi O
a2ejgado (R 0209a88a a0 ¢ 38890 oco9e3GRI0te)a 909,f 93 aom3VYag a9 Y a-€ &3 (
38Y0ooa e, frodivoa weabh 0 a0 bdoosr).1 yisyeed a0ab doyyya Yo e @ o, yea dj-
2ot €30 O07F. RO f adoe@o oy Rgadaad o REF¥Re0t yYyRya Yszays oe3aea
GRdi s R | doGe 3 ¥30faYoeooass (iodssmaRs RaRg B o o dddtdsRedeoch R Gjo-a 6
t¥Ydtaegeszt obYazeahs, yee eRdJoadz pepgfFaszarRada¥Ydasa dqoads R(c
aRY09 o33daeaYRooas o orhtyot asaddRdisgyRaaddodReas R ( A0)
90209 Go03d)jdteaszafhg oaR3) ¥Ru-90xa3(obdo(ed®mtr 886902900295 Rdi s ©I S
bR), 2901 4yo2g 9036a Y ofr BR3@25¥p3gyl Ygaaqax3a f 3Rgo®ar3 Re
ceaydae) ¥y30fraYoeoas baHfFe sic Yoadddg rodi voo9 3R3e3aeadas
3Reoo. Lesasaszahs odRbRdJm-+ eveoehbs) RIe, b jyajayy Dby y adeyog |[al

|www.rejrru | REJR 2018; 8(2):823  DOI:10.21569/2222741520188-2-8-23 u Is tofD) @19



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

12, 17] . Lsasea 168609 o0 R+thdoeet ozt aebododaday i) Y e€3aad6
3820 @aec3a0ar0dosaosa aegoy03domecpgesoc REIVANgeRIR 368 RGBS 6
sadRea950 ga32ad2evao, y 09 ie-3 0Y assogdoaeyea 3 oyockRROAR [ 2 0, 29,b-30]
9906 o950dRaeasa (80, 9% e€3260Y F289%W) dy ya¥Yoeyos o90d3abR 3ddas
Oas3i osR 096a3a3afhs adRbRdI®2X¥R sombojedvicehRIe ho9agRaobosR: c-1)
dRaR1yo20a3t yR3agagh dj ya¥Yoee3aedoe3 pcoPPodbn 3} 1 yayas ddazyy,as i
raodioahg 3 3Rbdoyseas | JddogeoFeeaxntedaa r ¥ROwvwaesc3a8Yoa, afdj-3d o
3Re2929. Oadivoe Jeadioehe Yoaszzspdedhg 2 Jdadsaes 90d3a@3yads
3abes3frecoae oecypgado eoa3xda f3Rdbeag RevdodRaagxf,0aa daadqRdt aho
Y3ayea, 32e3tpaoas 3 ordocamB-RecVase RARMo DR 2273 Y3asaoaosaan
doR3afg R3ea3oe, doa39s0 &)1 phAgrcfpac agafhehoo Rl 8a099) 998 hs
38Y0oo9a ga32a2e0I, R a3z oo iRafhdd»ece Raga3xr3zRo99 [ 22,0-23,
sasyRedo (20t) o9 aa YaceYas.YRE®»FMRYAW gResePRdAe ,d) ya¥Yfhg oa
yea 20t oy3Rae oa coszdamosrafgsaedi»??Y¥ dg¢dB¥obHBRGcos acpgoadod
9RfDA220 | YaRdi aas os5adRs ol osxrddwposi onrdeewsIiYfjgs. odava s
eRaei , yea 390D0920 yaseedooRxpdJoea yn®R 3ddash ; Ybsaszde
Yae¥Ytg Y 3a0ab)jdieRea 3ReobordRyad»obRyd&RRHP&R oadi 3R ydRHR 3
frapaa €302Yarae d oR3jrymmaoat 9093, VopessaRs Rt € a3c80¢ 090 & dRz®BD -
2 Y JYaRdi eaae 90dRaasa, re-2c8l0dpERB3IR oBRAO3901ax YRea30Rdi 8 a6
3Rbeao, €e3toaa djya¥Yea Yooh-e axseerRYd tadB 500918 a(de Rof aadaaR-8 aa
Yha ddaesedo. O 3Y¥tbho 3 | RBRoos3ed),ga¥yBaedasat 3)gonpodot L
BOI dae)jae 3R339Re302YRei- dgBdGc aodoaydRb)] 3 Y 3Ytbo 3 ya
baRdaY tddadeoyYaaszaeo dodRdsqd§ adoosRkddicyoma o L 826 basa ba
ae ] gado. SY26AYRt | e@do dRaROaYsmBI W@ 90af gaedssesanadnae3ae
doyahg saeodRsasagaY, Jd] yyRoyogaxsRedgo di3ddash eas3da d)
3a8yRedo o bs3ogadi ooya &a3VWR,)eRogRBDbDahgsaded] gadacs. Zo3d(
e09aoa dRbassees doRyjdtem»r 3FddyRedovedoRdgRIG etnadha- &R
yoyoeae Gcadii1, tY¥Ydtaeszt osaes3adodasofpss.asasadt, e BRJ20 33 &6J0a3Y
Oca30yaRt ydR] da9s R, 090-0 I iRy 0 astrzeesst ev¥a3>3@8RoaaYogad¥-aha
>da f 3Rgoga3RedO, 3¢ 3 aYankhoesstacaaellYh 926 oygdhawd | doRg 6
30o0evs3aodaxabda JglJerRag e@aydRie3beldpadadosza¥YRoa2a09 3] fG6R.
Yaoyoa €3aG6033R ¢eca3da or. ha gRaBO kxv oo RBX¥063BBadRas Y 1 e02
Yea30yaas ydR}) de9f danofe 3 o0f ca¥yrkRod 3ty Rs3=s o YaYdadqR1I g 3
daaGcR ©2a ob)jyaosahos. K30 2Y-a hvd dfas3ygoadfpry afRb¥do aa3fo2e@Rdi aRt
B0t Yeas3oyoeeoes ydR) desh 3bR3339¢RIee3 oyYoRyae @@ a3y a R 3dda3 ha-Y b
Yoeoa 020¥a95020 oafadoyad ydRHRIOVYOYROB IR RARD RS 7YeR00003 98- d 3 G
djyaosota¥ad] Raeegoyasdoa YopaRdeasd), ya&8apya 3] FfceR 1 Ydtac
19] . ] o8a3Re)] 3aha ©vRoofha v adoResod3B33293 |F@godye ag i ®O RO ,31pda
yR3@a8R Yea3oyosees ydR) doeosh eBRdp®YdBOe@saei 1, YWa €30 o0-? |
ea 60% [ 10, 117 . Oca30yoR4 9dRygRgRe0dME o3 evs3sas3aede- € 3:;
¥ oa a3danaaadt, y Rya 9 Rf d1oedRadofpa cjo3dacya®o09 aevaxd®e 92D
fodi 090 3Rbsa3Ros0 aeg)] gawdos 9, dPDRAFEYUBEY U 3> Fas3aanorl
saofroadi Y099 baRyasaotosos 3gooRzoeccasmavIqgmasas o9fQvyayafhe- R3aca
9a3B0a6 eabh 29290bo3)j1yayaroadddggdavRic distoha o9shyefy Y

Rdna YhAht Yodo, yea ¢3aeadpmoadfpet 3Y¥e3¥ eaasediocs aeadg G6o2doR3
fF3RgoBa3Red29 yRya doa33ado3oeViRdlt 33 , YeeaxsRpgamw e©Y)gLeRpayI
ydR)] da9osasc. TRdoo»o of 3Rbasos, 3Bgac3seadeii , } a¥abB Rt &3] ywsae Yd

Yo)Je3oydRboaya eRYdaaot, dRgo ¥ 3ReRO®g 3 BdQRE ] @ 3yddR bR, 3 dea:
€ ahoa o a >3 ado ea3da f 3Rgogcaz3d Redda3thY d tqouuedaitbt o03dd1yom+ ,
a2f 1t bReadi ahs edt dodRdi oy o3 daepgaadrda ofryghd( 3 cozdme] Iy
Yayo €3a26033R 0 3ag3Ro092t wdRBBRoBEdBae¥pIyoe o9hHhrvyayosoec |
pads3eab 3xddea§ ob osRorodaod¥Wdzloeidog aR 3aoyaaa3ReoYaha
dyyayYhg a3danoaaadse daoyaosotL evadedaspdRbofiRosaeos 3aysaaaca
e} gadas, yeoa of)]3deaYdaaosm YHRzbddywpens 260 d gyeloRb®0L3 6 g 8o @b Yy = o
38it3rdqdasfh (daddRyasR 3sdda3 hdye jdg ssdRoe o seaRrakb)aye daodRdobRGODO

901 [ 8, 10, 19, 20, 22] . BRygaeROITIPH§ccog RemRasps 3a36R,
3Rbdoyafhg RYsa3aY YR3i023}08Y2ay8% oe) 38®YHA2R, o3of aR-2 o3
24, 25, 26, 27, 28] . O e mGWOIY3@gad]amdwaxs &b 3cdddd o-R8 8 §ga

3h 3yoeRaaga3t 2805 0o0b y3eobaRRggeddovcodamga¥oaoeRdi saas d
3o0d} Yhaodeya 303dR beRa 3(dBeedsavRee3oRY oy ER 290168 fodivyvyoa 3s®&Rboa

|www.rejrru | REJR 2018; 8(2):823  DOI:10.21569/2222741520188-2-8-23 u Is tedf) €20



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

denasaf Y 8Rd oRbPbAYRaosaesc doceodmpm@m®obasa cab¥ddos 3ara ibRJd
gadi eaa Y3aot 90 ®©O929368303PB®EGYN &I adyyyausydhegs a3danaad-o 6

309¢@8a9R680d92) , edt 27g 3Rb3dJuoaa®i) csesdunearBRgOBA3Rem-I |
YAhz>adoa eveoefefyf dfgalot, Y 3Ytdbfp sypexvtoDoaof 3 fadi ¥292 3Rbo
Yaob3R3>8Rae 323d 3dqdasasRaA4 cogs p&pecTOB3cihas R, Yh3arodkoroo

YRpoaaa baRyasaoa Y 330d3ddoos assRhdfWoxzgpdaszreahoaso evabRosO 2209 mb o3}
G090 929008 2 coaYhyvyaoeoa Youy-gs3pdydR®DesoagaysR¥d dJdRJea3Rso, Y
20+t Y cea3daaeca3Rcoa>00 a9 €E3338e d,RDYoomsod3 aw@3zdanoaaadeR- t Y
6Rdna yRya ¥Ys3ayes 0950068 9036t ¢339 ) gFARII @a@c L gay3RJOyYy a3
sadRaasa codoagesoaoeRdi saoel chadd RBIUIReP®3 1Yoy} 3 o¢ey) Rrdo,
Yoe; 3RbBYo2e0t djyaYoeyo ceadqdos®R, [ o0o928bosRposgnzrdqog ghR3Rds
3t eRoaoafha, yea 3023dh oaxawmedRdRJ¥a3zar 3eYaooahg 383} eRg o
f hai Yt bRao 2 3 9aReadYReoaoRHEIddPEO Ry €302 yasaedaR
deahriadeo¥YRdi ahoo ¥*YR92 sRzedeoX¥ddppflgod@adoansaasaostg. @ 6o
aqdaseas [ 7] . 13290 @Gayao,0-0xBWI3G 3t FRwLAai aYMP3IRDOS8BGI 8
293292380 3dqdash Y s3sRbdaswahpgao¥BRdm»erOadBRygONO209 oac) goad
daea3fha 6Rdqona o9&y} 8 295086t bsecRayeameaoiar V3 ayyR33a839868200 J} YaRdi a8 o6
dyyayYhg sdads3abayY Y 3ROER]Hg fa®kRg exseauReRYI . Zo90295Ra020 290agR
PR992 68Rdna gadRbReae, yeoe Yacatcdvlysi oddgonTeyac, 29 dR33a
saad3abR fhHIdR YRHya | fodi ohdadedYaasxadoredoydeRdi aaya 3 RD 3|
Yab3R3egR. ORoaofs dRdae, cdoRoes Ry@y &3 aoypdreeo 3 aYRa0a bY¥as &
gadi 36Y,J 08 & foadaa RdeovYoeoxodpyaYodbRYaraz3aRE3>G0 o6 dodoo0
920 Y 3ddas3a doc fodoa s»dexope) Faodhaz RszeBYadogsg 3>%a0VYs3
ceab¥Yadtae 0g 3R339Ra3xEYReYHERRG dayaraha o9 e3adodRdeoya
deya 3023dR. Z39 radi voo ¢ deeytRe oB RHradbjoicno 0tR 3 a b a3 f G-I o
30eR3RGIt Y Gcuooe3Rdi sopc Hdoog3aRacazecaf®RBBResoadi aaya.h-} 6o
23gaed@i 2 3RbYoOYRae3t dedRYURodHs vRoskrd, BR Y €a32929Ra800
903 deees3ayea Y3rayeR o909i3¥0.,o3yY@dorRraRNRANAUF3 ¢3360330 e©DAIR9D

ceadi by asaya adeRdi saRe e dodReamexaR. bAa sroetds sodh,9 0 , eRd o ed
3a0eR3RG0ot 3ddas3hfh doaesmed ode; ysodesp o acvyaya ReadYReoaayo a<€as3a3
ceadadeRe d Gasae3y . O codi Bloyoozdeg¥mR odaduaad odi afhga-; Ya

Yorvaeadi 38YaYRai Yy R3g aaR-Y hd Rradeaoewen. 3tdodfad3ieesa @ 0a 383 o0 g ¢
dtcoe Y cGaee83Rdi aas YR3680 oFdpwaoboge 3fRgoMB.a3 Red D sd 3 2

O cadas, yR3e a6 R d} ya¥h ¢®Raf3RE KDg o o 3W o1 ayas3aed; € <
aRrya9 o933daeaYRa20 adRDBDRAIR3bO 630 Yeuosbodtesss,a3@d a 3 RbYoagot 2
ofr )} 3daYdaoa 3Rbosa3R9O 78¢e jrgeoddddBhgoaadc.

(36, 5%) €32900009G60t | YwRdi oad ssaadRdgaoaRomI3 aYRIdaddJddodae

38RYOdR foddbol®s@esay@3deo-a =g aay

eh), 9 £€3aYaevaoaoa f3RgoeRraReoDYBoa3gecaRbboa¥ 36RGiI 0 ecoeas)

200 &Ru/WRh KO +Ydt dasi € >R 6 paweY oTargd3o o R 3aYae ¢ecavRO3DJO 2

29090t ydRDHDR foadi aoye. daaddodeR o086a303aY, & do6 a:
yRddriyaaoa. 3aof yoaei

TRdoos @eafr3Rbag, 30 fmyaofsay Y3a Y

teosaldeas3Rey) 30:

1.63aYdoaR 0. 7., yR3yfrase o. 0. Hx plahdearadmtiory thesapysfor chorsiddlgmelanoma: 400 treated
a3Red292 €392 JYaRdi oahg 9adRayxaRg. .0 cpatestk dphtbalmlegy. 2009; 116 (4): 790  -796.
D} 3aRd. 1943; 1: 1 6. Tarmann L., Wackernagel W., Avian A ., Mayer C., Schneider

2.63aYdoaR O. z. KA3yRoazag3Roaoaa daMV,dagnann @.oRutbeniony dlB&padug brachytherapy for uv  e-
aejgadas (GaoorvaacDmasBDYo&AYB)RAi 9 o dlanglanoma. British Journal of Ophthalmology. 2015; 99 (12):

2004; 1: 22 -25. 1644 -1649.

3. Bergman L., Nilsson B., Lundell G., Lundell M., Seregard S. 7. Groenewald C., Konstantinidis L., Damato B. Effects of radi o-
Ruthenium brachytherapy for uveal mela noma, 1979 -2003: therapy on uveal melanomas and adjacent tissues. Eye . 2013;

survival and functional outcomes in Swedish population. Op h- 27:163 0171.

thalmology. 2005; 112 (5): 834  -840. 8.63aYdoaR O0.7., teargosaR O.t. R-BazR
4. Damato B., Patel I., Campbell I.R., Mayles H.M., Errington €0t 9adRea9 ga322a2®vAO 9 Yea3dyio-Rt
R.D. Local tumor control after 106Ru brachytherapy of choroidal gadayoyas3>doa Yaea9sa3e00/7. 2014, 7 (2):
melanoma. Int J Ra diat Oncol Biol Phys. 2005; 63 (2): 385 -391. 9.83aYdoaR O.z., ?Po029802e0 Q. . 6asad
5. Finger P.T., Chin K.J., Duvall G. Palladium -103 ophthalmic fr3RgoBa3Redd2 sadRsas ge32a2eA0280 €3

|www.rejrru | REJR 2018; 8(2):823  DOI:10.21569/2222741520188-2-8-23 u Is tofp) €21



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Yasaot . tr. oR} Y. B3} eaY. go3zoardogoanrgeaBosomaRfBiRdffmadayoyasz>dos B) 38R
Rdi saadeayoya3z>dos da318s. 2009; 2: 148

10. Puusaari ., Damato B., Kivela T. Ocular complications after 22. Radin P.P., Lumbroso -Le Rouic L., Levy -Gabriel C., et al.

iodine brachytherapy for large uveal melanomas. Ophthalmol o- Scleral necrosis after radiation therapy for uveal melanomas:

gy. 2004; 111 (9): 1768 -1777. report of 23 cases. Graefeds Archiwv

11. Puusaari l., Heikkonen J., Kivela T. Effect of radiation dose

on ocular complications after iodine brachytherapy for large
uveal melanoma: empirical data and simulation of collimating
plaques. Invest Ophthalmol. Vis Sci. 2004; 45 (10): 3425 -3434.
12. Summanen P., Immonen T., Kivela T., Tommila P., Heikk o-
nen J., Tarkkanen A., Radiation related complications after r u-
thenium plaque radiotherapy of uveal melanoma. British Journal

of Ophthalmology. 1996; 80: 732  -739.

13. Damato B., Singh A. Clinical Ophthalmic Onco
tumors, Second edition. Springer. 2014, 383 p.

14. Wen J.C., Oliver S.C., McCannel T.A. Ocular complications
following 1 -125 brachytherapy for choroidal melanoma. Eye
(Lond). 2009; 23 (6): 1254 -1268.

15. Finger P.T. Tumor location affects the i
and retinopathy after ophthalmic plaque radiation therapy. Bri t-
ish Journal of Ophthalmology. 2000;84(9): 1068 -1070.

16. Danesh -Meyer H.V. Radiation -induced optic neuropathy. J.
Clin Neurosci 2008; 15:95 -100.

17. Krema H. Heydarian M, B eiki-Ardakani A, Weisbrod D, Xu
W, Si mpson ER, Sahgal A.
brachytherapy and stereotactic radiotherapy in the management

of juxtapapillary choroidal melanoma. British Journal of Op h-
thalmology. 2013 Mar;97(3):327  -32.

18. Detorak is E.T., Engsrom JrRE, Wallace R., Straatsma B.R.
Iris and anterior chamber angle neovascularization after iodine

125 brachytherapy for uveal melanoma. Ophthalmology
2005;112(3):505 -510.

19. 63 a¥doaR O.7., ?0@80eD
30yoae ydRpdgaah doaodqRdi sy o
sadRed&®d R} daoosR. d., 2050, (1. +t.
20. Kaliki S., Shields C.L.. Rojanaporn D. Badal J., Devisetty L.,
Emrich J., et al. Scleral necrosis after plaque radiotherapy of

uveal melanoma: a case -control study. Ophth almology.
2013;120:1004 -1011.

2. t RRA+®., 0993108, ORdi 3 @D bo 3 a0 & ER
L @9 e02d.®, bR3dox»iapadsabdas §g3da Rgo s

logy. Uveal

ncidence of cataract

q. .

3ReopYaRdi eadRoa9fhacaeflyad33e3RaaadthazdyVR:

References:
1. Brovkina A.F ., Zarubej G.D. Ob ehffektivnosti brahi terapii pri
uveal "nyh mel anomah.
1-4.
2. Brovkina A.F. Organosohrannoe
opuholej (tendencii razvitiya). Vestnik O
22-25.
3. Bergman L., Nilsson B., Lundell G., Lundell M., Ser  egard S.
Ruthenium brachytherapy for uveal melanoma, 1979 -2003: su r-
vival and functional outcomes in Swedish population. Ophtha I-
mology. 2005;112(5): 834 -840.
4. Damato B., Patel I., Campbell I.R., Mayles H.M., Errington R.D.
Local tumor control after 106Ru brachytherapy of choroidal me I-
anoma. Int J Radiat Oncol Biol Phys. 2005;63(2):385 -391.
5. Finger P.T., Chin K.J., Duvall G. Palladium -103 op hthalmic

plaque radiation therapy for choroidal melan oma: 400 treate d

lechenie vnutriglaznyh
ftal " mol ogi i

[ www.rejr.ru | REJR 2018; 8(2):8-23

ABloditemp aRdisamg bebwdBaag.i

oda gRedM>da93(R b Ybas393t o c'¥ed 0 6
3Rb3 ) vyaHN:45 01X aRdi afhg
521t RedoaR 0. 0.

2 01649.,

DOI:10.21569/222741520188-2-8-23

thalmol. 2008; 246(12): 1731  -6.

23. Correa Z., Augsburger J.J., Freire J., Eagle R.C. Early -onset
sclera necrosis after iodine |1 125 plaque radiotherapy for cili o-
choroidal melanoma. Archive of Ophthalmology. 1999. 117:259 -
261.

24. G¢nd ¢z K., Shields C. L., Shioel ds
therapy of uveal melanoma with predominan t ciliary body i n-
volvement. Archive of Ophthalmology. 1999; 117:170 0177.

25. Chaudhry LA, Liu M., Shamsi F.A., et al. Corneoscleral n e-

crosis after episcleral Au -198 brachytherapy of uveal melanoma.

Retina. 2009; 29(1): 73 -9.

26. Petrovich Z., McDonnel J .M., Palmer D., et al. Histopathologic

changes folloing irradiation for uveal tract melanoma. American

Journal of Clinical Oncology. 1994;17:298  -306.

27. Shields C.L., Naseripour M., Cater J.et al. Plaque radiothe r-

apy for |l arge poster i o-mm thiskeima 354 mel ar
consecutive patients. Ophthalmology . 2002; 109:1838 049.
28. 6aaydoaR O.1z., payaszerd t.Q.,

Zoa3ed) ya¥Yha obsasasaot 3dqdas3h @eszda
AKdeRdi 9 adasgy@y.a3(c:

2011;4(3); 78 -82.

29. paszaa¥ O.0., tRRdte t. 0., Osostoe
ZzRdea3h 303dR 1 d383Rfr )} di frR38ayd> 33
dayasaot } YaRdi aas sadRaasf. Oa3zeo0
2011; 2: 21 &25.

30. 0so03ta O6.0., tRRdte t. 0., Q@Rdi 3d:

fR3ahe 3238 eca3da oa3yRaaza>g3RatIyay

odeRdi sadayoya:

A YazxzeRoaYoeada-ohfhg
3h ea3da djya¥Yeaee 68a3RedI. OoRgo 2380
30ydRboahg oc) padloae R yPHY 63} ea¥dl- san
9aya 309¢cabo) 9R goa odeddBidoveRe o dleBdBaby. 0 ¢
7.

32. L #9eo2aR 0. .,

ORI L3 L. ., L acd+t 3

ydRbR: gaa3aeoya3xdoa R3eadeh o9 ddoa
¢aRd FTRes; 2015.
patients. Ophthalmology. 2009;116(4):790  -796.

Of t al ' mol ogi c 6. ¢€larkang L., 2Mackernagell W., Aligh A3 Mayer €., Sctieider

M., Langmann G. Ruthenium -106 plaque brachytherapy for uv  eal
melanoma. British Journal of Ophthalmology. 2015;99(12):1644 -
t1. S.

7. Groenewald C., K onstantinidis L., Damato B. Effects of radi  o-
therapy on uveal melanomas and adjacent ti ssues. Eye. 2013;

27:163 8171.
8. Brovkina A.F., Stoyuhina A.S., CHesalin |.P. Brahi terapiya
melanom horioidei i vtorichnaya ehnukleaciya. Oftal'mologiche s-

kie vedomosti . 2014; 7(2): 69 0 77.

9. Brovkina A.F., Hionidi YA.N. Gemoftal'm: oslozhnenie brahi t-
erapii melanom horioidei i prichiny ego vozniknoveniya.
Sh.nauch. trudov. Rossijskij obshchenacional'nyj oftal'molo g-
icheskij forum. 8 M.. 2009. Tom 2. S. 15 -18.

d Is tef €22



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

10. Puusaari I., Damato B., Kivela T. Ocular complic  ations after
iodine brachytherapy for large uveal melanomas. Ophthalmol ogy.
2004. Vol. 111 (9): 1768 -1777.

11. Puusaari I., Heikkonen J., Kivela T. Effect of radi
on ocular complications after iodine bra
melanoma: empirical data and simulation of collimating plaques.
Invest Ophthalmol. Vis Sci. 2004; 45(10):3425  -3434.

12. Summanen P., Immonen T., Kivela T., Tommila P., Heikkonen
J., Tarkkanen A., Radiation related compl
plaque radiotherapy of uveal melanoma. British Journal of Op h-
thalmology. 1996;80: 732 -739.

13. Damato B., Singh A. Clinical Ophthalmic Oncology. Uveal
tumors, Second edition. Springer. 2014, 383p.

14. Wen J.C., Oliver S.C., McCannel T.A. Ocu lar compl ications
following | -125 brachytherapy for choroidal melanoma. Eye
(Lond). 2009;23(6):1254 -1268.

15. Finger P.T. Tumor location affects the incidence of cataract
and retinopathy after ophthalmic plaque radiation therapy. Bri t-
ish Journal of Ophthal mology. 2000;84(9): 1068 -1070.

16. Danesh -Meyer H.V. Radiation -induced optic ne uropathy. J.
Clin Neurosci 2008; 15:95 -100.
17. Krema H. Heydarian M, Beiki

ation dose
chytherapy for large uveal

ications a fter ruthenium

-Ardakani A, Weisbrod D, Xu W,

Simpson ER, Sahgal A.
therapy and stereotactic radiotherapy in the management of ju X-
tapapillary choroidal melanoma. British Journal of Ophthalmol o-

gy. 2013 Mar;97(3):327 -32.

18. Detorakis E.T., Engsrom JrRE, Wallace R., Straat
Iris and anterior chamber ang|
125 brachytherapy for uveal
2005;112(3):505 -510.

19. Brovkina A.F., Hionidi YA.N. Mekhanizm razvitiya vtorichnoj
glaukomy posle lokal'nogo razrusheniya uv  eal'nyh melanom.

sma B.R.
e neovascular ization after iodine

melanoma. Ophthalmology.

Gl aukoma. M., 22650, (1. S.

20. Kaliki S., Shields C.L.. Rojanaporn D. Badal J., D  evisetty L.,
Emrich J., et al. Scleral necrosis after plaque radi otherapy of
uveal melanoma: a case -control study. Ophthalmology.

2013;120:1004 -1011.

21. Saakyan S.V., Amiryan A.G., Val'skij V.V ., Mironova I.S.,

www.rejr.ru | REJR 2018; 8(2):8-23

DOI:10.21569/222741520188-2-8-23

lomdina E.N., Markosyan G.A. Nekroz sklery posle brahiterapii
uveal'noj melanomy i metody ego ustraneniya. Rossijskij o f-
tal ' mologicheski|j zhw8. nal 2017,
22. Radin P.P., Lumbroso -Le Rouic L., Levy -Gabriel C., et al. Scl e-
ral necrosis after radiation therapy for uveal mel anomas: report
of 23 cases. Graef eds Ar ch ihthadmolf
2008; 246(12): 1 731-6.

23. Correa Z., Augsburger J.J., Freire J., Eagle R.C. Early
sclera necrosis after iodine | 125 plaque radiotherapy for cilioch o-
roidal melanoma. Archive of Ophthalmology. 1999. 117:259 -261.
24. G¢nd ¢z K., Shields C. L. ,uer&thert
apy of uveal melanoma with predominant ciliary body involv e-
ment. Archive of Ophthalmology. 1999; 117:170  0177.

25. Chaudhry LA, Liu M., Shamsi F.A., et al. Corneoscleral n e-
crosis after episcleral Au -198 brachytherapy of uveal melanoma.
Retina . 2009; 29(1): 73 -9.

26. Petrovich Z., McDonnel J.M., Palmer D., et al. Hist  opathologic
changes folloing irradiation for uveal tract melanoma. American
Journal of Clinical Oncology. 1994;17:298  -306.

27. Shields C.L., Naseripour M., Cater J.et al. Plaque ra  diother a-
py for |l arge poster i o-mm thickeira354 cone-
secutive patients. Ophthalmology. 2002; 109:1838 849.

-onset

A Btodirma jprach iy-s o n28.bBzovkina A&, Ngchestyuk S.YU., Hionidi YA.N. Postluchevye

izmeneniya sklery posle brahiterapii uveal'nyh melanom. O f-
tal'mologicheskie vedomosti. 2011;4(3); 78 -82.

29. Neroev V.V., Saakyan S.V., Amiryan A.G., Val'skij V.V.
Faktory riska ehkstrabul'barnogo rosta posle lokal'nogo lechen i-
ya uveal'noj melanomy. Vestnik o fta'mologii. 2011; 2: 21 325.

30. Amiryan A.G., Saakyan S.V., Val'skij V.V. EHkstr abul'barnyj
rost posle organosohranyayushchego lecheniya uveal'noj me I-
anomy. Rossijskij oftal'mologicheskij zhurnal. 2011; 4(3): 15 6 19.
31. Kaplina A.V. O vosstanovitel'nyh sposobnostyah sklery posle
luchevoj terapii. Diagnostika i lechenie vn  utriglaznyh opuholej.
Sbornik nauchnyh trudov mezhdunarodnogo simpoziuma po o f-
tal'moonkologii. Moskva, 1986. 104 -7.

32. lomdina E.N., Bauehr S.M., Kotlyar K.E. Biome  khanika glaza:
teoreticheskie aspekty i klinicheskie prilozheniya. Moskva: Real
Tajm; 2015

¢ Is tof €23

{1,

or C

ds J

anon



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Kél 0l m®1 3owBa £T7AHTIa

A¢¢66§16cp1,6 shEDgOYy QAL Oy OmTgoAcom), o |, st 2 ) |
VyOKE KOKOK OL-tpKBp&EBO) QLT pAOOEsET
dadsaa¥ Q.YRoa2¥ B Qouofa¥ws.b@g¥YR T.0.

3 da¥Yoyl, ¢RBRBo 0. 0.

G002 beveasaYhgo¥onaaeyadli3zseahg 3] 388RYaY. ¢osma]oe $aoYa
dRea3oRdh o Oue&®ReBatyaa 03 3daeaYRa o ab jrdii deoR:avd d prE 8 wallr .
yJdi 63RbY) daYhg o933daeaYRooIFoOapBdi VoBEREGY B 3FAs OA cas
Daa qoée55 55% o 4 09440 YAHIh; >3 0%e 0 PRIVED®)R.3 6 OBwPdE OVoRdPps. | . b ¢t
¥ i d €e3aYaeoo R mRoyxsRxBmx>Rt 6asay3RJot evdt 03dDrgoodstry® BRdPs
yo&dog eo3xdadqRGcoe 3} 38RYahg evo3delY. Sdi 63 RDYpdaFwmdawsgsda
ceadi baaYRo0a5s YfAzadayRzeasoaya 12 doc GHosmchRog@3 R8sy dR
Samsung SONO ACE RS3. 3-00sy ¢ @Z~?
¢aby di e®heRoaofs Yooaroaya 23952683 R Yoadoosds difeoscSc®qscddi
YR3i 03aYRdR &6 4.4 35 o 5.4 395, 330eaaa boRYIO:ERR HodDeB06 By
eadash 33aesosa egadRBReado eadyosesf 3j 3eRYoageoweapdR. OpPBtL
330e806 o bResas yR3eae, deceas3ha 3a368RY2do 0, 42 HesQyd 7 ¢ &
339 32>268Y0683B8Yao9 9 eo. t3aesaa besaRyasaosa Yha3agefh o©9023p806 3} 368RY
0,03 39. ts3aesaaa beaRyaoso2d 3@0ca08d eaeYODBS&3GBR- yadoa¥Ydo o
yo86Rdi sas edaszdoeszreo 3a38RYoda 14,7 N 1,38 99.
yRddIi yoes@ead) yasaaha 3abydi eRah Jdi 83 RbY) da¥Yhag dq3oeas?
dyjadcoo beasa¥Yhg OBt 3226Ya6368Y) 16 toadanaadts oa39Rdi oo
ceadqRbReadt s sa39h, J386RoeoaYdaoohs evdidec afilTbOWBdHR wdioow ) e r
Ryoa360d02 Yo)J63a890g oaR3)Yaaos O@BEL.

f? adi oz3dae AeRaetadoei Jdi cdROFygpBERB O D di19700AKs OA

tdiya¥Yha ¥da&FRooewnoayaoadizxeaess 3} 368RY, OpB¢L i -h¢ T, 9a39R
B3R3a0ay3RdJoOt.

t 98 Rdeoahe RY@ &2 ¥ . ¢mail : yurkevich .rudn @gmail .com

Odt Go6923adfRbxdayY, OLVRoaYSfLs@oyaYod OeaYR 7. 0.
gqsdayYoy, £ 0OR3Rot Kedavwadasosa Jdie3saRbY;  daYhg ecadRDbReadags 3
dladacoo beasavYoponotdygamadyaaooyo REJR: QMRS RS8E(2):24-29.

DOI:10.21569/2222 -7415-2018 -8-2-24-29.

teRaee &d) yaos R1.03.2018 t 6 Ragte 3 0 8 t:6 R06.05.2018

NORMAL TEMPOROMANDIBJLAR JOINT STRUCTURED
FUNCTION DETERMINEBY ULTRASOUND

Bekreev V.V.1, lvanov SU.2, Burenchev D.V.3, Gruzdeva TA.1,
Yurkevich R.I.1, Gharamyan B.G. 1

1-Peoplesd Fri

urpose . The purpose of this study was to determin e ultrasound criteria of no  rmal o _
. .. . University of Russia.
temporomandibular joint structure and function. _
1 . 2 - |.M. Sechenov First
Materials and methods . Prospective study was conducted upon normal 16 TMJs Moscow State Medical
of 9 patients (4 male, 5 female with mean age of 22.9 years) without clinical or radiological University (Sechenov
signs o f disc displacement. All the patients underwent high -resolution ultrasound (Samsung Universiy)
SONO ACE R3, 12 MHz linear probe) and MR imaging of TMJs with the mouth closed and 3. Radiolo'gy Ressarch
during the maximal mandibular range of motion. Both examinations were performed and and Practical Centre

inter preted independently by blinded expert operators. Moscow, Russia.
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Results. Mouth opening range varied from 4.4 cm to 5.4 cm, average amount was
def i ned as 4.94 N 0.39 c¢m. Al so average heights of the f
weremeasur ed (0, 42 N ON 007 Oc7m;cnD,a3n5d 0, 41 N 0,05 cm, respect.i
of the TMJ disc can be defined as fine  -grained, hypoechoic and homogeneous. The average
height of | ower joint space was defined as 0,a12 N 0,03 c
sagittal mandiblecondy | e movement was defined as 14.7 N 1.38 mm.
Conclusion.  Obtained results of ultrasound criteria of normal temporomandibular
joint structure and function correspond to the provisions of normal human anatomy and the
norm values established for the MRI of the TMJ. Thus, ultrasound criteria of normal te m-
poromandibular joint can be used for assessment of TMJ internal degenerative diseases.

Keywords: MRI, magnetic resonance imaging, sonography, temporomandibular joint,
TMJ, US, ultrasound.
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Transversal and longitudinal positioning of linear US probe.
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Fig. 1. Coronal MRI scan of normal TMJ.

The arrows show the direction of ultrasound
waves. The dotted line highlights the part of the
articular disc, that can be visualized during TMJ
examination (lateral one -third).
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Fig. 5. Mandible condyle mobility measurement in the parasagittal plane.

Image "A" corresponds to the position of the closed mouth. Image "B" corresponds to the maximum
open mouth po sition. The distance traveled by the mandible condyle during maximal mouth opening is
marked and measured as "1".
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RADIONUCLIDE EVALUAION OF CHANGES IN MYOCARDIAL SYMPATHETIC
ACTIVITY IN PATIENT®W/ITH ATRIAL FIBRILOAON AND HEALTHY IND/IDUALS
USING A GAMMA CAMERA O N CZT DETECTORS

Minin S.M., Nikitin N.A., Shabanov V.V., Losik D.A., Mikheenko I.L.,
Pokushalov E .A., Romanov A.B.

. . . L . Meshalkin National
utonomic nervous system (ANS) of the heart and its sympathetic division, in pa r- _
. . . . . L Medical Resear ch Center.
ticular, is one of the key elements in the onset and maintenance of atrial fibrill a-
. . . . . . . . . Ministry of Health of
tion (AF). Today, in radiological practice, cardiac imaging with a neuro nal tracer, in

Russian Federation.

particular, with meta -iod-benzyl -guanidine labelled with iodine  -123 123l -mIBG, is actively Moscow. Russia

used for non -invasive evaluation of the state of sympathetic cardiac activity. The aim of this
work was to study the scintigraphic patterns of total u ptake and the regional distribution of
1231 -mIBG in healthy volunteers and patients with paroxysmal AF with a gamma camera
equipped with CZT -detectors.

Materials and methods. 15 patients with a paroxysmal form of AF and 15 healthy
volunteers were included in the study. The protocol of the study with 123l -mIBG included
the intravenous administration of radiopharmaceuticals at a dose of 111 -370 MBq and the
conduct of studies in 20 minutes (early study) and 4 hours after the injection (delayed
study).

Results. The median ratio of 1231 -mIBG uptake in the heart and mediastinum in the
early (Heart Mediastinum Ratio early, HMRe) and delayed (Heart Mediastinum Ratio d e-
layed, HRMd) phase was comparable in patients and volunteers: HRMe 0 1.73 (1.61, 1.83)
and 1.61 (1. 56, 1.70), respectively, p=0.265; HMRd 0 1.81 (1.63, 1.95) and 1.67 (1.64, 1.71),
p=0.164. In 93% of patients with AF (14/15), defects in 123l -mIBG uptake in left ventricle
(LV) myocardium were detected, whereas in healthy volunteers uptake defects were de tected
in 53% of cases (8/15, p=0.035). The median of the mIBG uptake defect in delayed scans
(Summed mIBG Score delayed, SMSd) was significantly higher in patients than in volu n-
teers: 6 (3, 10) and 0 (0, 0), p<0,001.

Conclusion. SPECT gamma camera with CZ T-detectors allows obtaining qualitative
tom ographic sections of the myocardium and evaluating regional changes in sympathetic
innervation of the heart. Patients with paroxysmal AF have more significant regional chan o-
es in the sympathetic activity of the L V myocardium. Regional changes in sympathetic i n-
nerv ation may be early signs of an ANS imbalance in patients with AF and can probably be
used to pr edict the course of the disease

Keywords: atrial fibrillation, imaging, nuclear imaging, mibg, iodbenzylgua nidine.
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Fig. 1. Diagramms.

Comparison of accumulation 1231  -MIBG in heart and mediastinum in early (a) and delayed (b) phase in
patients with atrium fibrillation and volunteers.
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Fig. 2. Heart scintigraphy. Polar coordinat e systems ¢Bull ' s Eyee.

a, b - Distribution of 1231 -MIBG in the myocardium of the left ventricle in a patient with atrial fibrill a-
tion; regional reduction in the accumulation of 123l -MIBG identified in the delayed scan, localized in

the myocardium of the a pex of the heart and the lower wall (b ) (arrows).

¢, d - Distribution of 1231 -MIBG in the myocardium of the left ventricle in a healthy volunteer. R egions
of regional reduction of 1231 -MIB accumulation detected by delayed scanning (arrows) are loca lized in
the myocardium in the myocardium of the hear t apex in a healthy volunteer (d ).
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Fig. 3. Diagrams.

Early and late accumulation defect in patients with atrial fibrill ation (a) and healthy volunteers (b).
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Fig. 2. Diagramms.

Comparison of early (a) and late (b) accumulation defect in patients with atrial f ibrilla tion compared to volunteers.
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Fig. 5. Graph. Fig. 6. Diagramms .

Relationship between the rate of run -off of 1231 - MIBG | Relationship between the rate of 123 | -MIBG and late

and early accumulation defect in patients (regression | accumulation defect in patien ts (regression estimate -
estimate -0.32, p=0.36) and volunteers (regression est i- | 0.26, p=0.35) and volunteers (regre  ssion estimate -1.95,
mate -1.23, p=0.43). p=0.35).
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CORONARY COMPUTED TMOGRAPHIC ANGIOGRA PHY IN THE DIAGNOSI®OF
CORONARY ARTERY DISESE IN OUTPATIENT SEINGS

El Manaa H.E. 1, Shchekochikhin D.Yu. 1, Shabanova M.S. 2, Gognieva D.G. 1,
Lomonosova A.A. 1, Gogiberidze N.A. 1, Ternovoy S.K.12, Shariya M.A. 1.2, Kondrashina
0.S1, Serova N.S.1, Mesitskaya D.F. 1, Kopylov Ph.Y. 1, Syrkin A.L1

urpose. The purpose of this study is to compare the diagnostic performance of co r- 1-LM. Sechenov First
onary computed tomographic angiography (CCTA) and stress test as a first -line e x- Moscow State Medical
amination for the diagnosis of stable coronary art ery disease in outpatient settings. University (Sechenov
Materials and methods. The study prospectively enrolled 74 patients with typical University).
and atypical angina symptoms lasting longer than three weeks, mean age 863, 9N10, 42-N\ateng nedsal
28 (37,8%) women. Exclusion criteria: contraindic ations to iodine -containing contrast m  e- research center of
dia, statins; GFR <45ml/min/1,73 sq m; inability to perform stress testing. All patients co n- cardiology.
sistently underwent stress testing (standard Bruce protocol and The Modified Bruce prot 0- Moscow, Russia.
col) and standard CCTA on a 640 -slice CT scanner Toshiba Aquilion ONE. We determined
pretest probability of CAD and stratified risks using SCORE and ACC/AHA scales. Statist i-
cal processing was performed with SPSS version 11,5 software.
Results. Treadmill test results were positive in 51,4% of patients, among them a c-

cording to CCTA: 19,15% had stenosi-89%QOCCTAOr&eale35, 3% had
that 28,6% of males and 46,2% of females with typical and 66,7% of males and 50,0% of

females with atypical angina symptoms with positive treadmill test had no evidence of ath-
erosclerotic lesions.  4,05% of patients with negative stress testing had evidence of signif i-
cant arterial lesions (stenosis >70%). According to the SCORE risk estimation, 67,6% of p a-
tients with atherosclerotic changes in coronary arteries had high risk , ACC/AHA score 0o
70,6%. The sensitivity and specificity of the SCORE and ACC/AHA scales in revealing cor o-
nary atherosclerosis were 83% and 71%, 81% and 88%, respectively (p> 0.05).

Conclusion. CCTA can be considered as a method for the primary diagnosis o f stable

coronary artery disease in outpatient practice.

Keywords: computed tomography, stress test, pretest probability, risk score, ather o-
sclerosis, coronary artery disease.
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COMPUTED TOMOGRAPHYOF THORACIC AORTA TRUMA IN PATIENTS WH
SEVERE COMBINED BLUNINJURIES

Popova |.E. 1, Vladimirova E.S. 1, Kokov L.S12, Sharifullin F.A.12,
Muslimov R.Sh.1, Tarabrin E.A.1

urpose. To identify the possibilities of compute d tomography in detection of the n a-
ture and severity of the thoracic aorta trauma.
Materials and method. Results of computed tomography (CT) of 15 patients from
2006 to 2017 with severe combined blunt injuries and thoracic aorta injury who had been
treated in N. V. Sklifosovsky Research Institute for Emergency Medicine were analyzed. The

majority of the patients were male 73% (n=11), the average age was 41,3+ 7,6 (22 -79) years.
The cause of injury in 12 cases were motor vehicle accidents, in 2 cases o falling from a
height of more than three meters, in one case -a fall from patientds o AN,

Results. In evaluating the severity of the aortic injuries the classification proposed by
the American Association of Thoracic Surgeons in 2013 was used.

In our s tudy there were no patients with Grade |; Grade Il 0 small pseudoaneurysm (less
than 50% of the circumference of the aorta) was identified in 8 patients; Grade Il 0 big
pseudoaneurysm (more than 50% of the circumference of the aorta) was identified in 3 pa-
tients; Grade IV 8 complete aortic rupture was identified in 4 patients.

Simultaneously with the thoracic aortic injury pulmonary contusion was found in 9 p a-
tients, in 8 - multiple fractured ribs, in 1 d fracture of the sternum. In 8 patients mediast i-

nal hematoma was identified, hemopericardium was found in 3 patients. Hemothorax was
found in 12 patients. Signs of craniocerebral trauma were found in 6 patients, spinal cord
injury & in 3 patients, injuries of the musculoskeletal system d in 4 patients, abd ominal
parenchymal organ injury was found in 4 patients (in 3 of these cases - of the liver,in1 0 of
the kidney), in one case sings of the duodenal rupture were found, in another 0 left-sided
diaphragmatic rupture, in 1 patient with thoracic aortic ruptu re, a pseudoaneurysm of the
hepatic artery was also found.

Discussion . Using the classification of the severity of the aortic injuries by the CT
results in patients with stable hemodynamics enables the ability to determine the degree of

aortic stability, t o predict the risk of rupture and to choose the type of optimal surgical i n-
tervention (early or delayed).

There is a possibility to perform endoprosthetic repair of the aorta and surgical inte r-
vention of other areas against the background of controlled hy potension in patients with

simultaneous traumatic aortic injury and other combined injuries.

Conclusion. It is advisable to perform a CT examination at once of several anatom i-
cal r egions when examining patients with severe combined injuries.
Evaluation o fthe mediastinum structures in patients with severe combined injuries should

be performed on the basis of a computed tomography of the chest with mandatory intrav e-
nous administration of contrast media.
It is necessary to perform multiplanar and three -dim ensional volume rendering to

allow better visualization of the extent of thoracic aortic injuries.

Choosing a method of treatment in victims with thoracic aorta injury is based on the
use of endoprosthetics as an effective and low -traumatic interventiont  hat can be used si m-
ultaneously with other surgical methods of treatment.

Keywords: combined blunt injury, blunt thoracic aortic injury, computed tomogr a-
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Fig. 1. Chest CT, axial view, arterial phase

Measurement of false aneurysm and aorta.
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Fig. 3. Chest CT, axial view, arterial phase.

2 grade o small false aneurism.
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Fig. 4. Chest CT.

a- axial view, native; b- axial view, arterial phase. 3 grade 0 big false aneurism .

oo

¢9235R Fig.5R) ¢0235¢ (Fig.5%Y)

¢03. t ¥ 23yRoaY y¥3)eoae dqdascdo.
R-O0d3oRdi aRt g3aadcot, oReoYoaRt 3a30+t.

f-0OdaoRdi aRt e3aadcot, Rs3easoRdi aRt PRBRmMR adkp s d iRpsdRamey
Raa¥Ys3oabsR

Fig. 5. Chest CT.

a 0 axial view, native . b - axial view, arterial phase. 3 grade 0 big false aneurism .
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Fig. 6. Chest CT, arterial phase . 3D-reconstruction .

4 grade 0 full rupture of thoracic aor  ta on neck level with extravasation.
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Fig. 7. Chest CT.
R0 axial view, native . Hematoma of mediastinum i s not differentiated from aorta

b - axial view, arterial phase . Hematoma of mediastinum  volume 791 cm3.
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CT IN THE DIAGNOSISOF NONTRAUMATIC ACUE ABDOMEN

Arablinskiy A.V. 12, Magdebura Yu.A. 1

1- S.P.Botki nCity Clin i-

urpose . Evaluation of the morbidity structure and demonstration CT -semiotics of cal Hosoital
the main diseases in patients with nontraumatic acute abdomen. 5. Se;]en(')v University
Materials and methods . 905 studies of the abdomen performed in 2 016 in the '

. . o ! : . M , Russia. .
State Clinical Hospital named after S.P. Botkin in patients with acute abdomen. The studies oscon, Russ

were conducted natively, with contrasting per os, with intravenous enhancement, depending
on the expected pathology.

Results . The most common causes of a cute abdomen were: acute intestinal obstru c-
tion (27%), pancreatitis (9%), urolithiasis and its complications (8%), oncology directly and
its complications (7%), inflammatory changes in the gallbladder and diliary ducts (4%), i n-
flammatory changes in the kid  neys (3%). Also significant weight in the structure of morbid i-
ty was perforation of the bowel (2.5%), mesenteric thrombosis (2%), extraorganic inflamm a-
tory changes (2%). Only 5% of cases failed to reliably detect signs of a pathological process
in the pres ence of a clinical picture. The main characteristics of the risk group for the eme r-
gence of acute abdominal pathology, such as the age of 32 -67 years, the male sex, arer e-
vealed. A more detailed analysis of risk factors within the statistically most signif icant nos o-
logical groups was also carried out. The diagnostic efficiency index of multislice computed
tomography (CT) for the above diseases varied from 95% to 97%, the sensitivity and specifi c-

ity of the method depending on the disease were 95 -97.8% and 93 .2-97%, respectively, p>
0.05.

Conclusions . CT allows to determine the nature of the disease quite accurately in
emergency medical care in patients with nontraumatic urgent abdominal pathology. The
identification of a risk group in the structure of acute nontraumatic abdominal pathology
facilitates early diagnosis and timely treatment.

Keywords: medical imaging, CT, acute abdominal pain, emergency
Corresponding author: Magdebura Yu.A., e -mail: dr.magdebura@gmail.com

For citation: Arablinskiy A.V., Ma gdebura Yu.A. CT in the diagnosis of nontraumatic
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Distribution of patients by age and sex.
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Structure of morbidity in the group of patients with acute abdominal pain of nontraumatic genesis a c-
cording to the results of CT.
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Fig. 3. Contrast -enhanced CT scan with oral co n-
trast given 12 hours before the study. Axial, sa g-
gital and coronal reconstruction .

The yellow arrows indicate the expanded loops of
the small intestine with gas  -contrast levels.

¢ 2 .34 (Fig. 4)
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Fig. 4. Contrast -enhanced CT scan with oral contrast given 6 hours be fore the study. Saggital and axial
reconstraction

Yellow arrows indicate bile calculi.
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¢ 9 35 (Fig. 5)
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Fig. 5. Contrast -enhanced CTscan with oral contrast given 12 hours before the study. Corona and s ag-
gital reconstruction s.

The yellow arrow indicates the place of tumor stenosis of the ascending colon. The blue color marked
the tumor tissue, pink color - contrast agent.
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Fig. 6. CTwith intravenous contrast agent administration . Axial reconstruction .
The native image (a) and images in the pancreatic (b), arterial (c), venous (d ) phase.

Yellow arrows indicate the localization of pancreatic necrosis with the par apancreatic fluid.
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Fig. 7. CT with intravenous contrast agent admi  n-
istration.  Coronal reconstruction , pancreatic
phase.

The yellow arrow shows the tissue of the pancr e-
as. Parapancreatic infiltrate with signs of i nfection
marked by the red contour.

¢ 2 37.(Fig. 7)
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Fig. 8. Contrast -enhanced CT scan with oral contrast given 12 hours before the study. Saggital and co r-
onal reconstruction s.

Yellow arrows indicate multiple pouches in the colon. A green arrow indicates free gas in the abdominal
cavity. The blue arrow indicates the pericolic infiltration. The yellow contour is a pericolic fluid colle c-
tion.

¢ 2 .39 (Fig. 9)
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Fig. 9. Contrast -enha nced CT scan with oral contrast given 12 hours before the study. Saggital and
coronal reconstruction s.

An enlarged fragment of the image with a defect in the wall of the dive rticulum of the large intestine.
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Fig. 10. CT with intravenous contrast agent admi  n-
istration. Coronal reconstru ction.

Right vesico -ureteric junction calculus, mild left
hydronephrosis and hydroureter
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Fig. 11. CT with intravenous con trast agent administration.  Axial reconstruction .
The native image ( a) and images in the arterial (b), venous (c), excretory phase (d).

Carbuncle of the right kidney.
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Fig. 12.  CT with intravenous contrast agent administration. Arterial phase. Saggital reconstruction in the
arterial phase ( a), 3D-model (b).

The arrow indicates a contrast defect in the superior mesenteric artery.
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POSSIBILITIES OF THRDIMENSIONAL COMPUTERSIMULATION BASED ONIHE
OF COMPUTER TOMOGRARY DATA IN PLANNING OF LIVER RESECTION MHIN
FOCAL DISEASES

Schekoturov 1.0.1, Bakhtiosin RF1, Shiryaev A.A.1, Kornev D.O .2, Panina K.S2

1 & Sechenov University.

urpose. To demonstrate the effectiveness of volumetric multispiral computer t 0\ oscow Russia
mography at the planning of focal liver masses treatment. To present visual 3D r  e- 5. UIya;wovsk St'ate Un i
constructions of t  he liver, its vessels and focal masses. versiy
Material and methods. A group of patients included 25 patients with different focal Ulyanc')vsk Ru ssia
liver masses. The age of the patients was from 29 to 83 years (mean age 62.1 years). Each ’ '
patient had MSCT of abdomen with intraveno us contrast injection. The following diagnoses
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were made according to the results of the examination, most of which were subsequently
confirmed histologically: hemangioma - 3 (12%), focal nodular hyperplasia - 2 (8%), abscess
- 1 (4%), hepatocellular carci noma - 2 (8 %), cysts - 4 (16%), metastases - 13 (52%) cases.
Results. Three-dimensional modeling allows effectively and without distortion to
combine all the phases of contrasting in a single image, which gives complete information
about the a natomical fe atures affected by the pathological process of the liver.
Conclusion.  Processing DICOM images with the construction of 3D models of the
liver helps the surgeon at the planning of surgical treatment, improves the spatial perce p-
tion of the anatomical relatio  nship of the organ, its vessels and pathological formations.
However, three -dimensional modeling requires additional time and its clinical significance
remains insuff iciently studied.

Keywords: MSCT, focal liver masses, 3D reconstruction, liver resection , hemihepate c-
tomy, liver vessels, portal vein system.
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LOW-DOSE LIVER AND PANCEAS MSCT: RESULTS ®RACTICAL APPLICABIOY

Aznaurov V.G., Kondratiev E.V., Karmazanov  sky G.G.

urpose. The aim of this study was to evaluate the possibilities of low -tube voltage AV Vishnevsky Institute
MDCT in visualization of liver and pancreatic tumors. of Surgery, Minis _ try of
Materials and methods. 75 patients were enrolled in study and divided into 3 Health.

groups. All studies were  performed with intravenous administration of a contrast media. Moscow, Russia.
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Three scanning protocols were used, differing by the voltage on the X -ray tube - standard
120 kV - 90 ml CM, the modified 100 kV 8 90 ml CM and low -iodine load protocol 9 100 kV
0 65 ml CM. Th e data 0 a noise, a circumference of abdominal cavity, a relation "contrast -
noise", data of CT -numbers of organs were evaluated. The tomograms were reconstructed

using standard and iterative reconstruction algorithms. A qualitative assessment of the i m-
ages was carried out according to 2 parameters - the evaluation of the whole image and the
visualization of tumoron a3  -point scale.
Results and discussion. Radiation exposure decreased by 32,2% and 36,7%, using
the modified pr odt9dc CIMO OOHKNOSBKEY CM6, respectively. The noi
did not differ with the use of standard reconstruction, but it decreased markedly using i t-
erative reconstruction. The contrast  -to-noise ratio turned out to be higher in the "100 kV o}
90 CM" group and consistent ly increased with increasing levels of iterative reconstruction.
Evaluations of the visualization of tumors were significantly higher in the "100 kV 0 90 CM"

group. Using low -i odi ne | oad prod®ToCM®106m&knstrated results si.
0120 o0k CM6 protocol
Conclusions. The use of low -tube voltage MDCT improves visualization of the liver
and pancreas hypo - and hypervascular tumors, in addition, it allows to reduce the radiation
exposure.

Keywords: MSCT, contrast enhancement, radiation exposu re, low voltage, low -dose
protocol, hypervascular tumor.
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Fig. 2. Diagram .

Noise values for each group, Hounsfield units, HU.
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Noise level 66% mlIlOOM& Vgroup at different r econst rddiffetent oeavelstofy
iterative reconstruction, FBP is the standard reconstruction.
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Fig. 5. Diagra m.

Values of the "contrast -to-noise" ratio in groups "120kV ~ -90 ml CM", "100 kV-90 ml CM" depending on the type of
reconstruction in the arterial phase scan. IR 6, IR5, IR6 & different levels of iterative reconstruction, FBP is the
standard reconstruction.
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Fig. 6. Diagram .

Values of the "contrast -to-noise" ratio in groups "120 kV 8 90 ml CM", "100 kV 0 65 ml CM" depending on the type of
reconstruction in the arterial phase scan. IR4, IR5, IR6 o different levels of iterative reconstruction, FBP i s the
standard reconstruction.
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Fig. 7. MSCT scan.

Axial projection, arterial phase scan. Comparison of results of image reconstruction using iterative algorithm in the

group "100 kV -90 ml CM". Dn is CT -numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Vi s-
ualized the improvement in image quality with each subsequent level reconstruction. The FBP image scored 2, all

images reconstructed by iterative algorithm (IR4, IR5, IR6) scored 3.
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Fig. 8. MSCT scan.

Oxial projection. Hypovascular tumor of the panmoateeas-arcer i-adnous; O - delayed phase scan.
Dn is CT -numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Images obtained using the pr o-
tocol "120 kV -90 ml CM" scored 2, as the level of noise and as tumo r visualization.
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Fig. 9. MSCT scan.

Axial projection. Hypovascular liver cyst. @ - native; A - arterial; O - venous; O - delayed phase scan. Dn is CT -
numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Images obtained using the protocol "100
kV-90 ml CM" scored 3, as the level of noise and as tumor visualization.
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Fig. 10. MSCTscan .

Oxi al projection. Hy per vascuhative; Al -av & e r h aengusi @g idelayeal phasg scan. Dn
is CT-numbers (HU), SD is the noise (HU), Sq is the measurement of area, cm2. Images obtained using the protocol

"100 kV -65 ml CM" and reconstructed with standard FBP reconstruction algorithm. The noise level was scored at 2,

th e visualization of tumor was scored at 3.
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RESULTS OF APPLICAN OF DUAL-ENERGY COMPUTED TOMGRAPHY IN THE
DIAGNOSIS OF UROLITHASIS

Kapanadze LB.1, Serova N.S!, Rudenko V.11, Kuzmicheva G.M. 2,
Aleksandrova KA.1, Novikov |.AL

1 - I.M. Sechenov First
Moscow State Med ical
University

(Sechenov University) .

2 - MIREA - Russian
Technological University .
Moscow, Russia

urpose. To improve the diagnosis of urolithiasis using the latest technique 0 dual -

energy co mputed tomography (DECT).

Materials and methods. A prospective study of a group  of 91 (100%) patients was
conducted at the department of radiology and urology at the Russian -Japanese Center in
Sechenov University. All p  atients underwent a dual -energy CT scan to predict the chemical
composition of urinary stones "in vivo". All patient s underwent surgical treatment after d i-
agnostics: distance lithotripsy (DLT), percutaneous nephrolithotripsy (PHNLT), contact
ureterolithotripsy (CULT). All the stones after operations were su bjected to physico -chemical
analysis (X -ray phase analysis, infr ared spectroscopy) in order to verify the composition.
Further, the diagnostic value of the dual -energy computed tomography was assessed by
comparing the DECT results with the physico -chemical analysis data.

Results. Using DECT in the preoperative period, the following results were obtained:
40 patients had vevellit stones, 34 patients had Ca -containing stones without vevellit, 10
patients had stones with uric acid, in 7 patients stones were classified in the group of cy S-
tine/struvite. After verification st udies in the postoperative period, the following urinary
stone composition was determined: 42 stones 0 vevellit, 34 stones 0 Ca-containing stones
without vevellit, 10 stones with uric acid, 5 stones 0 struvite stones. At the same time the
following results  were obtained incorrectly using DECT: 7 stones with vevellit from which 4
stones were postoperatively confermed to the group of Ca -containing stones without vevellit,
3 stones 0 struvite/cystine stones; 4 Ca  -containing stones without vevellite were classi fied
in the group of the vevel lite; 2 struvite stones: 1 stone was incorrectly assigned to the group
of uric acid, 1 stone 8 to the group of the vevellite; 1 stone uric acid was incorrectly assigned

to the group of struvite stones. It should also be noted that 1 stone had a mixed composition
(uric acid 70% + vevellit 23% + veddellite 7%), according to the results of DECT it was inco r-
rectly assigned to the group of stones from uric acid, at the same time the prevailing co m-

ponent was determined correctly.

Conclusions. In order to predict the chemical composition of the stone "in vivo" with
a high degree of reliability DECT in the preoperative period can differentiate not only the
urate and Ca -containing stones, but also separately identify the stones in which vevellit is
the predominant component. The d  etailed differentiation of Ca  -containing stones, as well as
of more rare stones, such as struvite and cystine, requires further studies with more signif i-
cant groups of stones.

Keywords: multispiral computed tom  ography (MSCT), dual -energy computed tomo g¢-
raphy (DECT), urolithiasis, urinary stones, physico -chemical analysis.
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¢ 2.3 (Fig. 1)
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Fig. 1. DECT, axial reconstraction.

Density measurement in images at 80 kV, 135 kV, 120 kV, followed by the determinat ion of specific

indicators (DEO, DEI, DER).

¢ 2 .32 (Fig. 2)
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Fig. 2. DECT Determining a specific indicator 0 effective Z
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