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RADIATION SAFETY ASSRANCE IN COMPUTED OMOGRAPHY AND
INTERVETIONAL RADIOLOGY

Narkevich B. YA., Dolgushin B.1.

e analyzed the problem of patient and personnel radiation safety assurance when Federal Stat e Institution
W using computed tomography and interventiona | radiology for diagnostic andthe r- ¢Bl okhin eanc¢
apeutic procedures. The basic physical and clinical factors that influence the level search Centel
of exposure were considered. Literature data on patient and personnel radiation exposure Moscow, Russia
has been presented. Guidelines for reducing pat ient and personnel radiation exposure a c-

cording to the normative Russian and international documents have been provided.

Keywords: radiation safety, computed tomography, interventional radiology,
radiation exposure, patient and personnel radiation dose

baYRoa00 e6Rdog Yhaseddogg cRoAAPIEc D> vAaG3@EI B RRe &8 3o,

Bagaadeyds, dRd 3daaciyasatrbdRbeaBREei L ddadeosoYaRt &abR

a3aRt easeay3Rdot (tIF-) wo ooradeaysaYomstc a R dRbpeaybraprd&ac
299 Rt 3Reoadayot (| ¢) ¢coor BAB®B¥ao0YV¥dX¥9 1983 yoar; wo 0,
g3adao, 2289232631t ReodoapwgJd] sR¥E32 | a9 23 a0dYpes o dc
faoboctR30a38BRG I KD o B3 @a RduR . pearvoaaes LddadeoYooec evoabhar-or)
af J 3daYdaooa dqRd bosRByaos aydR®A)BE 3 Yo3adosaas3o0oda3Rbdoyaflfg 3
e3aYaeasot eaevafroahg 033daesesYdRepya 8 (0 ge R &ca ey} 3, €e3sapea Y
2f 38309209 YoaosRaot ¥ 0 39edo® yoRsyenmeesYeuoe,o Y tHYO dadoyasa’
2692 d €3afrdasa afrazcayadom-+ J¢Va bREuodemiots ¥18 os9de bR 199(
das a6 difrhg o923@oyodad2deyY »+d2@6o0y, Y(obaodayg we©vaeas), Yy G ®
da 2 3oocymoa¥asdaraYRaoe. £tB»YFwvaadD 330806 YyYoaraYos L J
eRaa Rt 3068} Rgot } )y} rdt adft voee 3BRAO8 29y a 3 d o
codoaas 9ay3R9aBo 36} I cio-re RYdt T iRawpe 3 a&a djyaYes aRy 3}
¥0938YR dievase €& evRoosas ec3a6dassdqeays ordjyasot af ) 3deYda
Zo>oeRoofheane) oR3ae®pywacgc3aEeVR vY20302209 deppRBRyacazdagRbRam®me (

L aeoas 0b Rde) Rdioahg EsaoRdaeso¥s vaseadgoo (dOoOTj)a-o

REJR |www.rejrru|v @8 2 B.@lstcOdzd yO
Za3aeB8o Y 3a>vda3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Yyasaosrl 3ReoRGcoaooae bHBRyosed)- g R«
329 RdR ¥ r 7T o | ¢g.
Charactaristic L-shell x-rays Oabosaesoyasdoa aszaa¥Yhh 3R
< 96 rabeacgR3B®36O.
fosaeyasa¥Yadoa 83)frdoe-3aY:
Bremsstrahlung x-rays e R3Re®m»Yeaosay3RdaY 03¢} 3dqRI G
/ bosj1yog deceeaadffag HYbhbRosaevas s
3 Yaoyas3geYeo, Y a9 yo3da 2 ‘
@ *———— Characteristic K-shell x-rays 6dqRatos9. }j9a03yaeoyas3>doe a&<€a(d
ya OoObd)jyaaost 029090068 Yoe oaa-tg3a
>fr 3Rboodoecdq ¢o3. 1) .
Maximum Z3RYRt ¥y 3 Ra 0 cRR 339c206dY3036 3 G Y
energy sRd329Rdi a6 1 903y%¥20 domasayY
. ] ; 62336 3I>YeReRmoods> sReRY nasot
20 40 60 80 100 120 3o0sceyasaYsdas 63)fdalI®Griydp
Eneray () €30 9Ro99ay3RIPIO dqL O), d®oaads
da¥Yae ¥y 3Rao2GHhH >2e3a0aeadtagat
¢0903.03Rdod 3R3>e3avadaasads- gadyooae J} 38RoaYdadaapadow-Ras
yaooaY3>daya obdyyaaot . 3doaya dodiegsR (d02@¢yalaONo (
l-teades3 &>R2REazda Yhgaeaaya oaRe3+tD02800FPR WEYB190 dO= (e
do ¢m®YaoaoRt dod3-dZaRaxut )earRY Y €0da Yhestodasosaya oaRewsztpna
dodi 3R (e otoaRfte ogeoaddt 6 3 Rc ot ) . 3hYsaas 3ecades3a YaboasodRied-j bd
8039093680y 0a3daya obdjyasotea-Yod

ceadi baYRoao1I L ¢ o9 7 9 | cby-y waPo2u 92 F Ngy)9Pq coob ¥ @68 ¢ ¥ d{tor. ¢ @R da ee
oaRdi afhg Yeoebooanooaszgsas 3aYV3-a9ub%hldyd REAERIRlg 9 R 3088yasa¥ad
3fh, oo o9 cadhs 3teas oayRcIVOH3Y ogRUG coafsta ¥l ¢33y 0t obd)yas
909 @39363t o002e3RYER9023-2hFNBBYIBYHEIYRAGIt Ye 3 RVBILt IVE 33te
ceadi baYRo0a 330e38Y 3006 PPIHI) REDBBLB o gR30Rd e-§ 30 308body} y a
esaped Yaaye +tT. Co oca®dqdRE3 Btk RADBIEYUIOI 6 >R yasab- 83,
38aY, ®5B03%® +t7 codooaszeil BPBR yREegIpsgsgatassztes R 3abBes ez
90 3228Y0UG3B8Y, I8 X2bYapdResd2RGBIe> 6ad) YeabsaRzeRas edo o3
Y 3228Y0838Y020 3 daga3fho Gl3RyhldzedgasyaeseYjIyaa o2pYad
tddadenpeadr hei bDbRYaeasa ¥Yh¥wd. yabdezndsRy ¢ 3&F wwe R¥3dtoabeY az a
28 dRHBR o8 e3aYaeas hHto dalova asPRYR . yae3agaetyays yaszaboesyr
3ReIRGIDDBPGI3aYRoohg ¢ RsRBAFAIP agdBjoyaeeost, o obsasztasst
Go0O98R 3 Jyaees 3823923680 9908rda%kBX¥RIYeerasgxrdawasRdddycs
aRdoyot Rdisa3aReoYahg «a3 RN oDdHGY WP >Y3>doaya Obdyyas
BervaY o933daeaYRoot orvooRBRdoPdyi2dRlyobeabydRteR gRKeBRYda:

Number of photons

3des osodesadaRed»YHP1l]. CozdaoeBPFeRRsGRG Yh3aedoalosasyasoyas
>Yoevacsadi 38Y) 18, yoeRrawmmefobk Rgsigasw@3eRassat e3Rdeoyaszdo
eabRofdlj gaa0t 8Rdoa ¢ a3Rpas offR:eERSETEIPPI0 eabYadtas 300D
yjpa 3aRdieafoeo [2]. 9Ry343 bdy oR ,e Rcoosadpawed? dj} 8-¢€302

033299 dRdea3a9 +tYdtes3PB8BIpdRITIce3R ¢cotydoae dJoacseaal
ya8aYJdR caeRYdtIiyayos fodi-yBIAdIYRREQIPEMRs 20 Thooeszte-00D
doeyaY Y of oR@Bdo®aR® yoyoaohdvlbaadg m@BRYya3x>des d20da3sReI0.
5 @B caypt ¢86 Y 3ascyaosaadayoss YIfgRGBOGIBEIJOoa deesaafhR- dRI
2359 1829 8RRt 328} Rcot 029a8aBP3Re d 9ARB ¥YPdi G&eoYaa YDRO
] 9R3> Y 3@3Reajram®hg HdHKR3MRYIRed c6ag goevgyaesd®,gdacdseshg
®Re3o29%a3, €32 ace3a3a 136- 330%36?303939d6‘~§/6#\(%09f16 af hade,
3dedi dog ddoaod, 33aea do-c afafyd aF¥HodYsa 34d 99ge s dRat 90 . 6 -TRJ
yog 3eacoRdozeaY 3 fodiaro o’ BERB 0H3 >HX¥HG>LOG £333083W-Ya9
doezi, yee £3Rdeoyaszdo ¥Yaw- GRGI My pdoRd gy madpRdr :
afhg evabosae3oyasdog gR3RdcaszolzdlPyusddepe@sd 3R33a0d2YROE30 ¢
eoRysoaamy o33daeraYRoa0oc, 90 bHoRYJBHPO by oRc3R¥deassRIRLD
3 t£29t80+t90 3ReoRGoaooowse 303dRRIjxypoathp@ruebdto >Yaae L o
sa96R39(90 9a3R90 co ofrm3rcayaodnBdlddeorRed R3330d2YRa020) ;

geeaY o ecas33aaRddR [ 3]. 1 2sadayas3asasaaa 3R33002YRo I
O =3Y+tbo 3 336w 33BR oRoradaoabsasasoas osRe3RYdasot 2
YRpoafha eadanpaaodt e ¢0 o ro¥R¥G6O3eX¥Y YD a €03 YaaRYRd ¢

30f3>YRo92t 9239ReoYafhg edd)oscgsddAwogesp@F¥sdaa 3R3302YVRaD
T deealL dades3osoyaszdeaa eogpifaya

REJR |www.rejrru|v S8 2 B@lstcOdad yO
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

O 3abjdi eRea YcecoasoydR o sROxd aybYgyRdbooas 3Rpe3fh pgasfh
g €3a6033aY B HEDPORROD 6L EBREDB®f I od a4y By avssBerom + aR Yao
98yaoaY3>daya obdjyyasaoth- ymaed Ekizydrewrtogpagboaoee s> YRpD adj-a o
doa¥Yaao1 ¥ froadayoya3>dog egRoRYy v REBBOwWahP a3ci 3oYad) ¢
eoRcO®®DBPFGIO3aYRooNg L ddaddmseyae heR ¢ 33363 RoseFudmddpar s f
BRdqona dapnoe Y @a&a398aYa des9ooxdrgafRao2d4s saRep3yRoaobs yadaYad
9oY3>dogsRb®d o6 . Yg o3 aad 239 aYoo0 O¥aHbO®®d»I3688B Y«

K3aaYooae dobogaeaadomRBoya) 39503 aYRoyaYhdg aRy3) badRes
eoRGcoO 200y a Yobrvrae3zeYot jt+YdheessiRbvalyR zbd R, aRe3029a0a3,
yaaot. O 3ReoRGoa0saes yoxoapadoRoxsyRanaabWR 950 3Reosa®RFdqdo
e0Goa3daes 3Reoaday oo, Y ecodgooyodadamcox ¥dgdEasR. podRdoa
af hyoeoa ¢eodibj 163t 3dae} 1 yoxerghbo wdregnxsesivres ReedesdIYosasza
YaodoyooaRo9909 evabh obdjyyasost. Oscoadoaa +39o, yea Lddade Yo Rt

AZaydayasaRt eabR. Ao R YRuew3de RRYadamge omsdRg, yYyea 9 1dYo

af
3a
990
3 R

3of >cooa¥@aIQ ceoydayaooaxaosYeabd) yYR. a. Y yoYas3eRg, R Y
YayazeYa L1203yd2d5 02bdy yaswmw-t adebaRpBRwme xte afRd YE.
yaseyYR. O 9ape)} aR3oeoemwmdd2y3c8ase3dgabogaya, Y L ¢ 3pya3za

age2896G6G t| aeveoooGcoe coydoguaooadopradbfod Yébbdboosase3oyasdw-a Y
3t 1 03ae. 232 168625 1 03-= 3lhaOpyRyco Copdaga b, 163t edt

aha eveabh Y o9arvocoaa yidYa e VYoRywsy bagde d®®R ¢ RGI0398R 0p2Y o R:
edt cedBYRo0 1, €e3aYoraaot -0 edaaeardt d

yaYes 6a03Reco0 fodléddbffgoacmmpm o At )jsjditeoYaRt eabR. O 7
yRoafhg o0 eaYas3goaszeahg eeb ossredadyiabejoite YRsaR3 Rah 3> oobeca
yaoodakjpdYoYRdaogoRt -vcasbhbo®: Fe@oos Yob)y RdAobRGO o, seeR3zaRugefa

Yamoa ecoaydayosoaae eabh 2, BRAqreROHYRavopyBRBHYRPA3IHhRa Y
det ddocoaaeR dRyaze¥YR obad) yyoRaroyto.o 3ddty agdad oRe 0 o ®o ®Reoada

9avYLdades3asaY, Y 829 yo3da slRJodt RxERBYRBIPN 90§88 YHRe@do

3doeya obdjyyasost, datddooessaaq 1 dPYRaza&Ra3e03y 0999 Gaaegs3Rdi
ate 3RYafho 1. 0eo90Gaeg ahifi Y3 XRdyae o ¥ddjeysds 23 2 Gaag3Rdi
t¥Ydtaegs3t yo¥Yase (yY). q3oo,¥3yRyym ovdicyaa@¥yrdapo o0bd)] yRaea
3doeyea obdyyasost 1 y¥ = la03cadRYoRBdaasegBRt R gayd&- aRI

bR e+rhyosea o3codibjassat edtes@d®aodmdy 3sefadassa €a3mw3ayR
e®d»da3xzoooaRdi aayoa of d) yasR-1 e30R 3VowaRIiR 20302 )} YdResaRF)Ipyoda Tt
yoa3eoyasxdeya oardj yaoaoasot geRedo msougesW oodX¥3>dae 63} fda, 6a af
yooa3Reoadaeyoyas3>dog ¢€3ace-e)addRgo b gcdaveosysiRRi ara) eae 3R3eadRyR
aRt eabR o8aargoards9sR edt a8oc a3gdio oRbHORIOGy o3ada3 aa3zaaead-6ay

ya LddadeR Yabeae3e¥Yot @ag RwoiweeY L8R oghaoysR 3 R3¢ec adRygRag 3
yog obdjyyaaose, edt doesasRRg apaseddoscmdPd ee RGoas6R, dofra o
yasRYrfadi va 1 (saee3aafh,- cBPB@adt . R diadeP & RI 6 awues beossesaosys
yR3eo6h o0 ®©3.). bsa3asaoe evebh o0dod s99ays®d3e

Aj ddadsoYaRt eabR. A®»-R gtebdothage 3t d®c a3 290868 Rg. Oaby ,
9oYoaase e©abosasszoyaszdes vadswydasmozreas ey da, aRbAhHYRI @

326 Y 3a2268Y06838Y020 3 239 o evabfpes o 39arRebooYRyARer 6 dqRd CD. 7o
ead) 9a86a9 Y ofr dR380 of ®3c y awdbH sSRedRpomeoe evoabf, Yaeoss
96 f aboc R3 o a939d 22 0 0¥ 6 [ 4] oeaddmmedhfh + Ydtaeszt O63a06.

€3 aYarogi 31 DagoReNocRGcd a9 63 adi } 3 2Oy o Rt doapnoaRt evoabR. Zo a
es3adas3zroaoRdi aaya ordj] yam-ott sconss,3opdRaA RadR 9gR3Rdea3ocImj-aa
eo0Goazxdayos ofdjyasaot ceRes02>0d%y o> AY&D eeascaz 8 YOt aR oalRofF &
386RYdtae 3aofroe YDYavaooja- 39fs joadyRfo YRIWo 3096y asad&Ryoyad
ahgsyeRaahg eab. 232 1829 @ @RI @yehoab Y asstadihyaa s ot doapno.a-Aa R
daetrddocoaooasgfh adocoRdi aa nD} 6 V3at3amsesato fY koo o2G6Rg 03 o92do, YR
el oaR®dw®O dqao902330t90 dqRJ ae o ox RdDpRRI®3xrtoy Rd ESD. Z32 3aRd

3dqeae bBRyosea, BRd 9 €& 3RevoORBoe20§9t FadboYoRBI3ohe yoraseb o«
9R9 0 0vo2909GR9 (it ¢y o abt ¢éaBpRBIYBBIBIFAWA969N6) edt 2
aa), R 3RsR 1ddadeo¥YaRt e aboRee3 addeensscesse Jeasehsfitf 3¥R 3 ¢ axddRydRa ®|o

dRyas3eYa o3saYooase (Joosgs3adosgRogendodBRegoaheR Y dReIKRsY B
3ReoRGoOo9926 ¥O0¥2W09ad 9 VYo9oaxozoweadmvs:aRyead o2bd) gadsaset),a sas
dayoo.yawadR 168629 dot ddoc HheaocReRemwpdard&es of dR3380 sadRa- €3¢
f 3Rafh o903geet ob 3ReoRcoadpohHdonoaymxY evdbbama s 30y23G683023) 0
aaYaoot bdadRya3>eYoaoasahg oeecgadogpooyaoagyygR &6 3a0as@ayasa
3dog ceaY3aneasaose ] 3oddRyYadsto,t s REyowadbra Beasa 3BR3ImBadR ¢ R
gadi aa3802 poboao. Cozxdadiodp 0dHepymar@.R

REJR |www.rejrru|v sS85 2 BelstcOded yO
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

AZsesaobYaeasaoa evabR | scede@Reirhgj oReadsayY, R €309 p
bosaegs3oyazxdRt YadoyosaR oph-9 anvadmmat9 ae3schog@edEe & TDI vol = C
3do Y d1I reasgacGloge) 3a 3 ecaoadayi I shA@moobYarvasoa: eabR &- ®©
Rdi a2 @83R939023302090ae OJm@oIVRxzteoodxsR dRos3 arvadtasgszt dR(J:
3h, 3RbosayRases sacoa3zfgerayYaosaosaa oRDIKP = CTDIvol AL,
€] YdqR 3aoeesyaasaa¥3z>doayoa obdv-yaosot ob 3096 @Bunaa
3dee frg3) KoR cob¥Yadtasg aec3aevadoycicdpdasvdRoizqRaI3aYRo®- Y
a2f djyaaost eRG2086R b Yvedmdyojoa YoxdoyoaR DLP obsastaag3zt
ceaydayooaas eabh 2 cedayRea03 prd) ¥y RRe®’xHy >0 fpgl RtoX 3 Rga HPpa
} YR38dR depnos (dosé&DAPEa OFfr addtuctYhYarvoagat 90¢&a330L3EY099d

i
-
d

Hunax IplicM2 c ygerom koxHo-d &} 392y & 3Rea3R O o9apae fhHei 2 3¢ aud-i ba
>3gatoot. O30 3aY309%000ho-3daepdodgyRyWas3r®@Ry3)} bdo oaR gRec
yaz>doa ReeR3Raf, Y wagRoygsaBda AKrd3slcayasoa 3Reo RGO o890 06

39 Rf DRI G323 € oL afoaae dRo03 .38 8dRARS Qb s 9.

daga3os YhYae+e_3~+ 9R &) bi-e ] c3PRRIa®Rdt V3 areda s R 29a308a d
909G6Rg 03] 392. O @&cedoyodoa a6gR%BIRgesa0ass, © Poodvescdhale x@¥ 3 d oD o o
eabh €30 obosaszasaotg DAP el pYYye fgpBRacsutdi bt 3yoe6RE 30

YdqdRe af3Reoa 3Rzz0tossayad OFRyyosedter 3Rbas. yeasi adae] o
O 299aya2GU9B3aYan d23daedRRodbe [ gddbp&BdPa3zdog o9omReIF
dReacasahg (1 d3eas3osa0yeRg $dtyo¢0@8d20yasrdog RzcsadeayY.

e3acaey 3 gHdpyasfh doosaecaffa 30y¥3688833aYReoa djyavYesRoRYa
2909ha DbDRY023095a36mwmovgowvadd &SR seR.

8 djojydteoYoeadarebfoFessceayda GRacodoyaszdes o3afraoaa3zai

2 o868 ¢€3a0bYabhdagote:don Rei DAPéoRoeaze2d9, Y @ o9& 3ysocaadeq 3 E &
ESD (903) = 206 + 0, 515GDRQ o(e9y0u3)adayloly)azdos doaosessiedas
ESD (9203) = 249 + 5, 2DAPygd 03y #PRd - JRdea3aY, e3tma od

(2) t1yog o9R jy3aYaei ofrd)apdsut.: &

AesaRde, €32 CD < 500 903 ¢ dIRDPAFG 050K e Yhgee 3sass
03] 392 Led des3sjdh eas3t1ie 6aYPRPPByYRe abd} 9 Y aga3 s, RY 2Y
Gay?a, 9)baa JYI8RQYRei, yea Yadowysdl CPt a@®@dhd o5 sodRr-3as

obsastresxt ¥ Yeabeyga fbRD yduRres ao9Rjagd b3y r do;

9a JydoehYRaeszt ¥YddRe Y waby gegPfdd@o9t sR&asoRd 3@+ 36°
3Reoa 3R330to0ayRcOINMeRIIK Ga‘ngdaoeadiaaya dodi 83a¥Y aR

3R3ecadanasaot vabosaeses3sR. dO3xdae Gy%:’aosale%%y’ra’arvd;yoao+ * Y a
doyoaR BRI 8> o9apas fheit &FadiYayzopRy 49 @aq};‘?‘magaas\e’i, 3 R
40 %, yas ¥YhyozxdasaRt €& 1829 gb%qjq;dgpdi\?ago+ s R e oYas3
L #e3acae] 3Rg e ae ] e3RYdaaoas gl’qgéi@*lé)ﬁél&aei eJydR, 1 yead
eabh 3] yaszxeYasoos 3IoODRIGBS3Tt, eas%‘é‘ﬂaiga'élélgiaﬁ‘acﬂ?, dobdosF
b RI% 1 @ &6 qYRajmg’:DQRassheR-3aaeyqf?yoao 2 6. .

go3) 3y¥R. Rt d ,d' i

309 €3aYaeazwdphs at3fa¥YRaot , Yﬂ ezagsge q;::qe:a ;@oaepz {3*@8:923?;*
yosda <T3pgaeys °R @&3oaY¥Yad L7, ?2%%%%%%390330\(03(130 s,R3R9
€30 -RE#FyoeaysRdoo,t1ezbsa®dnpa at]la RcodssR o30f 0000 Gadyo:s
2 3gacodoyoazgo@3oeg@ddoa Yodoyoag]a ;yRs\GaR cadR:

At osci 1 emom®y3sRJoyasdos 9 Eaalg&\oyoo sRasad,aooaao-o (
eabhf. Qa YeRYBiR:eioyMadRaaae—aeaarao oasdsi, as 230028Y - 00¢
380 3B83ayayoe o2e3arvadasadta-l gas %a%o%%a J’G%%a%aas bRyoGsh ¢
829 gadi deo, Y G & a9 R € & 3]y 33%}) a6 3 N

90580 _ | bReoahg dRdqea&s3aY
}] 33090089826 € o Y&as;ayuaamsoo eoast 3 %3R55 £35 555v533ab
3dqRaR ceoydayasaas eabace-beﬁ(feog,raq'a»sa»e 309 ¥
yooeaY3deya obdy yReadt, af abo yﬁoe:}’r dBRo[ YCTRDIW '
9 obsosas3tas3zxt RY e®3asodc 0a obeuﬂeg%?ﬁgf ;, 8 ;ueoRrsa@eyoe
Yeodi c3oeedisas 232 GAa®BGR £RgIY %‘?—? o dh TP 993
a9 R gR3Rdeas3aobyj18 3a®3Yaae G¥P ﬂ¥89R338°GYR’ )
godi €32383Ra3B8Yuoeoayas wabay y"5~°33°R93~R53(?éc?‘oa‘ya‘gaa?ae‘*qe‘a‘q‘
92+ Y ofr)yRases JyRaedbohegadR. OFPYge3qhag¥aRaasR;
soaoyassabo¥fBoadlayY LeR aeabodadshge 3dReosjasaya JyRaed
3 dqRt gR3Rde a3 oe3tenedR jYomyR¥az 1 €3ecadaddRIAoO3aYRedt, Y o

8 Yhtr3Roooyoa boaRyaoaost e2cyR (PedoReyya ®gPw; glypdsp Yase Yo »-03 0«
2802¥0001 €0309ayaast 38adR DR3I3&BETREOI by a3z ae

d eadyosea 233abR) 5 ofabaRyRac%d IPRRYY@mPRIIv oy @F hyaRso 3
302 €926Yya p = 1 2950068 5dad36¥%° B3RGUYELR 90 @3gdaea¥YRaot 90

REJR |www.rejrru|v 58 2 B.@lstcOdaqd y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

L Fes3ecaey) 3 + Yditomes svtebxsRiBdaR o 0e03 aecaa e} 3 RQ . tyosg Ragwir/} N &
eadpogadi aédppgooamr frodi ooyas §¥3a3am9RR } YadoyoYRogooadd 3(
dRqd 3096y asay3RdoO, e Rqd )RRy @03 RIYIRO Y 330209 90c¢
30a8yaaa3deocecoo. Zaol1 829} JeR&Z3bhec oR>HwmrRbFdpPRI DD, aE. 0.
yoe dRdag a3 36RoaYyB®d9 e200®bOB o9yY 3023d YobsRzeRase aR !
33RYoama901 3> Y3099 236 Rdi gyfffo s Rd s daolecess L f 6 desoYoaae e

-

9] pDp9a €a9590861 , Y 8 & Yoor 3dy Ry108939t1 Bae JdR3Rae3t doeosadaacsgaffg b
90 gadide 68a roadayoyasdaa ¥aRoaaRgyBReHJoeRR dgRecoassaY, c
ga3fQa dapRe e€a oRece3B¥EIdRDWD 0089RB30e3303 €30e38RYdt 1@ 3af-dia
cea3Yoyooya cljoyadRrdapadayobd) y¥gt ,ozsedaeaYRaoe6 Y 3RADRg €
2 a&d3)pRiyosoa o933daey} asfheo- yRadatmy DosedilR teryentignal Radiology) , 3@
ga3fa ofr d} yR1 g3t daya3a0a89 3 RO baaRoyaafzgn o8P &) 3 aYoaa adRGcO &
3R33atoaoafs obd} yodvasooman.s adEr 369Rd A¥f ya38GY0e89Y OB GO o9 a6 3 Reo
yo3s3aboVigRad3sRg c3oeadppealdb®daps6]. a0 c3aadea e300t |
djyaosot 3 ya3eYaooa o900ivyagddoowo y¥asdegmnawaa 80. Ozaye |
doo9) 3906 ¥yY0295083020 ¢cjydh-3cg3aeapaddp¥IRgoBd Yoerva¥Y oaR 3RI-96Yy
djyaosot YdgdRe 3R330to00offlg gR@aalaRy s efdar f dR ssgc@Xukaoaad
BO0Yoa)1I wevoab) af d] yaasaost DboRyoIxlodd2 ssR cYohovans, &Yy, a SR 6 Rabma  raoffda
€30 -gdacarey) 3Rg. 580 dRoeasafhg Ld3eas3029a0aaRaY.
OoaRdoboof) co d)yaYosc oRWP3) W@ pR3aesassfa dyCoOpa+ a0’
eRcoaaasgaY. doa 1 @do o9a368a J 1108 eRecoas
O 3226Y06838Y20 3ocazasavae®2 ), fBJaB02 %3 f adjaal 93 9,3
sadedscooaadaya ofrdjyasdt [4] rodan 56 BYnedibdahg. Ohzadoa e
divrhg-37 féocae) 3 oaefgamedsla Omkr)asfehdos Y+ bBbRafh 3 e3p¥aea
Yy 0 @i ead) yaaoa eoRyoazeoy0diddooy@3c ¥y OEpy > €92368a303
279da39RG22 9 (02do) ®RiodagpNdPEYHeYRarM %, YoaegaRibd 3
sa3Reaxrsdyya L JddadeR €302 aRdbaRrRyYpProsrcuobdbdaVRo IR Ba® D
Yoboanoas oafrdjyyasaosos fodiooyee) tedddndRrR fLFdoR3afs 9 -
€3aG60v) 3 3238228 Y @829, yYeed3BaV¥eo odgpe¥bRoWoec 302 -L9F
aRy3)3 bdo oR tcRecoascay¥Y D&RRyIPREdDidox®Resmsgehyge ReabR froadaa 5
16 6RdaYha edtisfmagrommadRd | Y a%oedd. 1+ 93 dtecoETBRédE®DR O
eoRyo9a382dd2 9 teaszoas o90er)®RIFIeRERDIy S 41X2iB g (6 %) .
3teajyRdie¥a 0o 9oy} 6 of) 3da¥Yoesi d @y 8®ywaPPo 933daeaYRao&¥-[ 5]
Yhs Rnasaoaha s ReoRzwpedm»arYRodGad, Y 6 & CDp mbn@AP, R @6Rdnpa 9
ca3RDOO09t. 09a8Rex£39 63Ro3dREBWBBBREAdI 9361 I 3 aGDysm d &3 ¢
tofadobRGc20 oae)jgadaes (JFadesyYoRmeOMHIR doa3 3 adct c0,t83( o 0

s5apnD06 eva3G6Ooy¥yRai 100 s9VyY, 8 3§ & R¥ &Rude 2»p «0HA0A0N.
6] daYoyR 3 doo6 3 RB2BO 3IxYYRDOADBE Ogaea} 1 dopaESD seoeehae ses ®
Yog 3mameyydRO o3yRoaY y3) el o ogpdeodyo d0bosaszodd § 800 eRed

gadide 0,1 syY. deeasfhg | 343 fhHdo e3aYase-aah

Z32 Jf@ocae)y3Rg oRoradi YepyowpeRdoacsacpe) 3h. AdRDRd &
922361 €30e3@RYdtae 3afoR-aod@dppdhebie gadoaoa ¢l 03 o295add s«
GoaaasR, >322fU0099> 232 2623038fdBIRIY o360 Go 0 ¥ 20daa7 3% 003 f od

30seyasayYaqdepRe@adthd Oza YebdsdRiyba5 WWwhoyged Todi da¥Y 6} @oc
sReocRcoad@®3co03aYRooha cad3REB®PxOe)3 2b 35 3aRdobj1g3t ¢
Do a26oa3xteeRd aRbBHYRaoshosaora§gad®odas®nd 90800 1 03, @& go
YRofhs 1 ddadeRs 3ReoRGoOooosaysdNWaobebesadsesB) G002, RayomysR
doeasha gR3Rdea3obj 1683+t 260936 RPP>YHeBsOoedb ca36RaaYdo (-«
Yhos coas3oayas. Oye YadoyooRk- bR¥proFoes, s3RRa>gcateadi aRt ¢
3Rpa92+t o9 o28rvOYoe] Rdi aas -3 Rodd\;3R3 e ¥ oe wd 0 bR ex0R 3 ¥ToR33009d98ef) g
92382 eRGoa98R. 63do E£80 | YWoee RBtaosgabpRya> (RaORRaOIIR, Ra®da ¢
€E30Yhrv¥Rae ex3o¥NaPmwi o 33eFa@eboahg os5Rdi dassRecoes (W3aysa
Gt pa3zaeDO cea3Rpasaot 9902830080 ¢ab3R3>eRI G 3
Yadoyooabd, egast 6tpaszsi cayas PRdeyayeha osapcases3BYfha
ea>3Rpaoao2t yYyR3ea 368RoaaYoeurt dPFoadddeoods gFaygaeddRad0 eATRI It
3ab oazdedide oaevadi 9 oRp a0 580039t clayYR 3sGaYsadVaRd® 6 Yaejby-og
dj yasot ee330eclage ) 3 Rg. doyahg 383Ra. Zewa9s bhasoaot
FTRdona Yabosanah, 9 20 3omyt-0 0¥ & D9ORUEEY3 0 Y 03 d o ¢ gR3Rd®od3 3862
aff, 3e8egRzcoya3zdafasRaaRsoadR ¥-3dRaa3 Ry 3 RbmMyya edeesme a d
Yoevea YaboodoeaYaoaodt bdadRyasz@rawad hghde | ygrideRsaviRaas Y7 00Dbe
Y eag &3yRaRg, deesa3zha eRg¥htedhbayR ptobadreddR360 0O Ve R
36Y0+t e©)JydR 3a96yaoay¥Yadoyo dha)dhdmpdd 40 oy odt d) ylordde Yyha d .

REJR |www.rejrru|v 58 2 B.@IstcOdad y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

dRbRoa, yadRbRdtehg RoRaeasPyomxdsa dk afa3ai 3ag9g6yedaaddaegyrnm,d
38606 DbDoREIMDEOMY¥R3I 03aYRdAO oY wooPesRansoy3R9s o R ¢ 3 acoatBPAP3 ) 2
9Rg 91%5 6 819 o 8340 9503 @®o2BX¥W 3095090001, e odi sdaRa Rt
38Y0aooa e, R DLPRYaexReoaRg 4020ya809t J 3aYoaae ofrdjyaasod- aR
740, 203 6540 o2 ®&E® o903 39e6-3obfgéfa3te DObRe3j,eOBOEODO26 €302 aaa
38Yaoaeo. Rdi ay) 1 ddosoyaszdy)I €e3Rdeod}
O cgaeRYdtIiyas foadi ¥2 03600 9BRF &6l 89 | 90 YR adRiof
a2e30aeodaad) yavYes aRy3) bdo i doRedseReay co 3a0das3aaszxahos
€30 tF¥ o | ¢ baRyasaost 1 ddadeynvaoadec eitabhahe dadsRidL 6 a9} 9 an0a
e3RYode, @263)6368Y)16. K3RoYhoredogdRuywdo al3d s dOoOT] [13],
dae 3063 Rco00 +t¥Ydti1iaeszt ¢ 3020 c3o0ehyRIdiicgoRBoR@®3IBaYhHhg o933daea¥YR:
93380 ¢€0303yYy08R gcadRbRoR wadBRIRP3 oYe R dvehssi daads3ae3xbhbo3se
Y aeDAR,DEAR g d £SD, d o¥Yabdha | 3DAReadi da evdt da3oemR32a
Feodxo eBY AaeosaoeRg 9yW3REFRIY (502 03 Jysssazrdeabaae 30
G flaceReto YO hges rad) 500 e | phEe®daas YONacoo (125, o0kBag &
9/ 20 [ 4] 0-99/ ZREE¢PH7]R- Opodooaeon,3 3Rf a6R Y ©vRoaosas oResf
} 30 es3aedRyRI1I B3t 3RbdoyahesawmadgPRcoxuteo g[hl 4, 15] .
a3a3yasR, deos a3 fha ofrfhyod ocs3awadhaded 8a8@eY0o) 839 33030
9 dReega9s9afg o9bosa3asd2e,0- >2ed9RGd® 306y Bewt 3> 30das3agzafo
6 B oYy oEomIseuTYyaBR o900 oRIe afdjzrwmydY £ RGO 0o a6 yRawmblosteha- @ o
Za3doadi d} YEdogadYRIG Y 4820 dideaRe Ro sancaaes3aYhg »33da
309508686Rg R 38RaseR3gIbaYRo adhfigg weREOmE3IYY 3 0das00e) a3+t
3dog dRaesasRg, edt d & o d 320 6 a3aayoes adhRG occoadeRE R@® aod3acga-d i b & " RR @ i
Daag ¥F hai ceady yasaR gadi do yeazewrtd o cadid oRHt yodkadl¥h,zo3d5b
a2c6aadR boaRyaoaodt | ddoEde HFVmacd oeyoehafly o oceamdRoasgBY o 2Bdios3
saaaa, jowdjar b 3>daeaYRoa0ot ¢ apdRbeRed [ 1y6ela a Odjams dr3sada o¥b 0 3 &Y F
tddadeoYaRt vofilRdeasay it Hdio-o ZMR3adodReo202 1543 dOo0OFj Yowdas (
23) a8 eydad 3 3000b > V- qRaAa T3 oY oacoddjepasdt €30 t7F7 o9033daoaed¥Rao
12 syY, £€30Y09 J DAOaydosa a>o9REAOR ¥ 300r3%cyvifpwea a9 a1 ba, O
Y>dae3e¥Yoa ecoaeReRadt +0oymod@d3 gfRoecosod a0 akYdjeye R3 00, yeR- € 3
2ot eyJydes ca3Yoyooyoa 08d) gaddDly[o80LP ¢ 30w REWXF3>dae &Y Roesw-t g
yoyoeaeedaodRa¥a frhda e3aYoarvaoa&hpedysjpefoas dodteeedP Jo waaebae
Rayoay3Rdoo, yea (ddaoade ®»¥oRiRzeabRaoaaRaiddbsyadR 058 aed15 10
YRAR aa 5 ea 15 29y Y, -R deRdhd7] . edtAr pFoaoaYRo0a 160¢gQ
2733daea¥YRoot dqRdi 6o dodRG30-0 ecd3ow3VauseRizesefogrR&®&y ¥ d1 21 dt ¢y [ 18]
G03926, yea cRBRewodi cdgsdBRYOd 2 €3Rdeoyaszdoa s3adesam®eReG
5yY [9]. Coeevoaroaha o&c6asdoa-3 ceady3uGoRerd Ysofwo ReBilsts 0 o6 f 0 beo-e R3
at1I ea3gadvusedbe 3logcae) 3 &-a>ddRa v
¥} 838Y41686, 98 o923p3d J dRDRei, YBERYRIRIRRRPOQasRe®03 evdit
>yasi rda®dl eva 40 9yY. L #Fes3sacaey; 3, dqRd oRofadaas-3Re
taaeYae3eY)1yd2a doal ddo9cafggerdeEaTRcoa06R. Koo oRIF o
yaeR d tddadeoYeoae evomr HFIBeF¥RHPoB 9§do 3doaszs) dos oY
oyaz>dog J dqRbRasotg [10] wedtyokgnet o323 ReosadayR-o ¢t
cecyood@GyQy 033daeaVYRINPE IWH¥Raeszt, yeea 3ReosRecoaoR-I *
aeas, Y eas yosxda o edt rEoadeeRdB>du®) ab 6 BF30ReqUIRYIDTRSB |
Jjpeaa JYoehYRei, yea ot gy oymeRRYH> yIRBROBHDOR Ryase YRY- aR
aRyasd2t @e6dReaa¥Yhg YazaYMg dH{e ad@go edlaty oW a3dep acarRg B, |
o3dasot WHedaembh ord) yasogogalooda¥oeisy at edRoa23aYRao9,
>YocoedRlsaaceRdi aae € f dodRG 2e00 316033 afclale]),3 sdocReg @R ®RO 0 &
80 OJ9bsasasdt ¥ ooRBB®IYoNdl¥AobHoas yR3Roaeood dRyaszeYR +°
>dR 80 Jyeash, yea 93006 sepYEIsa YPobByaRWR c3oaYoRawooI
adit aho ¢ ayxtasroY ac09dRYg L dGqaeBEXTYdaPcae); 3 doaoadsac oy
abh [12]. yas @oafjyasosa evaodpooa o923038iF
o 9Ryysaae doea3Re) 30 @uyddidoRlga¥gs®es gR3Rdea3qg- aa
>f ) peRae3t Yaes3 a3 & 20&FJIDI BRIGoPIVRRB o1 J 3aYote-ard
dasot desesadi ahg (6Rda-eoBRATR®INY O89H3IRe 2 3226 Wre3as
3aazxahg) JsfrFYgawoR8o08096aY 32 wevadpnof fHhai eoaeYO3ym»4 6A
L ¢es3acaey 3Rg. Zz3aedRyRag 3t gox¥BlhYygooeyg 8@FPP gR3Rdeaszd362(
Yt bhYRa ¥ 82839 O 3BUPEIicI3 0dIBIMYAI3IBPo¥BR9 9 yR3RaG020
Yaoeosae €3acae)3h, R eRApPa stz 2802Pp9HO[ BED. €395 1e68as5 3da

¥et1 eReadeayoyazdayd €32603@RIiHdF 28d @@Y¥RdJo WBPaYRoohea- 30
L a9 es3aeeoadRyRag 31t 3aysdRo0oacgo3aYRaH €3

g

L d
3a
09

O ©C ™® O ~<DT

T XM~ O< DOV ®© W ©C W

REJR |www.rejrru|v 58 2 B@lstcOdad y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

e R3 Ragf, ReRegos3aYRaofa e d3t o y 0e33deoYgo e 0 RBIB 03 0 6, a3683H0Hg
09509009 zd|asee3ppbary) 3h. pRdavagpfhHg ds3esYasayasostg, 2R @R
eaodpad & ci cead)yaoaa €023t 90R-0acuaNBrRoytRseaRazhi1y)] dt 3esaaya Yoy
Go0a9ae@R B8R ¢e€3aYoroaozaorRepadphpi3easzrrzreuasoaysa Y}, o968603aYRoaot
yea a9 evadpnaas fhaei €330 DF 30900336 e €agr0 amagadRaAamboad o 3

eRasae evoaba ardyyasot 2 0Yobhodo&RBohHhgdomxuy3s Yasacoe. ? o3 oY
3dog ¢ea3dae3eyYotg 1caya ordpyYyaoRt . dYORERt ecad®xDAG oFfO3E Ay
9) Do a9eeIwE i , yea oRoradaa YHhHasbeedeooo 3yo30amYuseoo a dRJd ®royld ® 228 3
dy yavYaRy 3y} bdo apo2eR1I g3t €30mM02dgeppgyageoo, 8 Rq 29-dad:
L ¢Fe3eacaey) 3Rg: y3Rdoya3dog 39090 s59®»¥FcEew)o3 (.¢
T tsradobRcOt, Ydd: yRIR- gasat deedoBays, 908afrgaed9a o
GOI; >3Yt bRaahe 3 YYoeoReDd> * oeo

1 soyayaRt 2 (oda) Yoaecu8RENIRRYURP yd yReeadRyadye 8963
edR3eo2dR 9 (oaFRPOWGOOEG0I336I3}JIYId)Paaaan.

f 83Ra3h1yy) dt3asaa Yoje830cafdFRIIIP edt #990pn09 0t
£23B8230368099a0 7¥)}oeoaaYRBYAS Mdpy &R foadiossays + Ya4 as:
Yobot: YReosaa YhHeoadosasosa Yea3oayos a6

1 descedadaaRt rodaRaaRH” ;03 GGd?SquRYGC*‘GYGGGaG e3aYaeaaoda

1 sadseaszeasot odo evasza) e %1355’“39 ;éﬁs asYaa YRoaaa |
dRoot s; YR -ed&coePdnrfpzashYoahe DReOIR

1 adepaRt s9aya) 3aYoa YRt 33898 f329gees329y, 6.0. 3083
362dR o dodecsdR3eodR. aRqaacHuea»G eabf of dyyas-t.
Z3 9 aRboRyaaEmmacde 30 PRy B>dDOd o BRVooRGRGa 2 29 6 Gaga
y A¥Rei asdaejiyoa gRdeash(398§R0BERY, deaeashs - ¥

} .
f 9R23R @adR osasaa 10 dy o 32FLEd 31h3593“y009 3 > 2gropR a3ty |3 a
T L¢ eO0GBAG ] saesa&eda%aaeo;ooﬂ%%a% oyid do@o ewdsedid g

Y 83B8Y0202 3 GB8Rrdoc

Yado¥s® oaf adi ¥og( 3 RBoa e ac}r
YhvyR1631t eabh ard;y‘ueo‘r 3ée eong > ¥§8dRaRF;ah3
38Yoaecadi afhg a3y RoaY (gs; f]Rcf:)‘g (é b’éRS G{;aaebsRY
sadayaRt padabR, yaaRehGoaggg%Yo%a ‘33 o&Bde;asazf? Yso;
R .
badabR) S 30Q3hYR183~+, B3 3396YWUB-36Y)
f ras3sasassadszaci |

%;133%.

T eagaodoyasdo c3¥walpae,lxh, t &9 0y 3ddae); 3R aa sanD0
¢ &9 yos»dlo ® .9036R99@38%3 g@ﬁagﬁssa ¢ a360D0089202 2B D DY ¢
eadpogadi aa36iI €30008 6 ¥ 0 8.3 o
)

¥f] i €3020atah s5a3f €
%o t ¥ g e€3acaejeseddya’
§833% G &y 203 @ &y ¥RRaaR3edaRy O

¢
g 92368+ I YHszadog ans g
T edRao23)JasRt odo Jopa asa»g ag
YRt ea3Reoat oR @} DOO-&R? L
3d)j1 ofdR368i 6adR SRGouae%,RaeYd

(o]
- Yheadoaasaha oasaajepas eR 68,3
Y (05 Y

§§8 cao3RBRa®BNHhg) F B R¥ doa(
b

ejJ1ysa 60 3} e6ad.
aa YRpaaa ] 3da¥Yoa q -

Lgesocary s e3yyoa 3ReINHLAYON0HAD? Aehie pYHhaosasz e aai -03¢
oszdaea¥YReot s Yhaodds 65‘4‘%3%6 IRYSodayos o000®mrbRe
d oR @6} bpa RaReasoyoaq%%oaredaﬁbahe,+.GRq 5 RS9 a6 saRdac
tar 38@Yooosa e©edRao23aYRa0da 9&&%3 ¥ ai
a>389aYRoaoa 9aR 3abjdi eaReRg aeszeﬁ'R +eodégabaaesos. 52Uy02388-eab
Yoeaosooas eoORy9a3@OyQ3dos Yob;g 3%@%%3@3@9 Jaos 3 + 532eadiba
edRaa 3209pD080t 2f yaoe djyaYes 3 g‘3é-igé) 2R aposs 3 $Hasas
eRGcoaaeR beasi ssoeaayeoeodiehsa%%ago%%@a@a& P >d gie-a ¥R
dasashg o-f dojeysq) 860306 Y | 0 6 Yaafyad éég:’aRasosos, e 3DAP b5 2 s
g T, REyoay3sRJot, - DE 3 s RYdt as 41/ w8, 3R €309
gadRoeayoaoeceRad3aReay3Rdot - 93')0530[/:632@R A? 85099
309bjae3t B8a¥Yfhzrados |} 3aYomsos ( 8:}(%%9’5%{3’5+se}3900R3i qRd e :
yo330ba¥YRt RoyBpys&dot dgroa 3@ 5% @ i 0 aaas»o[a-aoo Gf
3Ya6c 3Rbooa3zcgoas Roayoeys®RdOO 2 8 Rs)dové sf)gg 3oeey0’eay3
Yaeaa029 +tF1T 3adesase) aasf €30909 a*rs?%ooeog £30 30y0363F
320DASBII Lddade o VB e e 3 3emeh3fe Y o9 €3 2Gde 708 ea,chaR Fhei o0a¢
saadaga3aya> 300DODOH aRss’rooao’ry"f_\Z{gReg aiga £30 seywaddn Yo
273cadi baYRoOt 3apnp29R RYgsasReoyeggaqra 2e53% 36 5
dtcoos 68adR 3a098eyasa¥Ya3doeed- ea;rﬂq:b acbgayaea a
o3 aRt-Rayfoey3sRdot a>3ofaaaa |} 3ead IR e 1 8050909 gesa¥o
ceaodyyaaodt o98dea3sRcO20 o sua-sRnue:‘)g’rgeogasoggJYd‘R o bdy yase-ot

REJR |www.rejrru|v 58 2 B@lstcOdad y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

330e368Yas co¥pyoomdirgResasataoseszt €30 e03agaed aG6G6-aed
das. yaooaY3daeya obd)yyReadt o &7-e3]
1 €32 €0d3Yas pDa J YoeasdaoBPoReoyavlhRt ooe) dtecyvthbRMYGE=E o
900 ovoayoa> O0b evaba¥Yhg- c3ar@daviee ad YaIRYars €2aDb02G602- 0D
doca 1 3qdestopYadoyosoei 58IBR36YH3+fadaYos €320dG6o2 &30
J¥dR ecaYowmjoeR & obd) pReaddd yaY waeedHResas e€3a0dco0o,
d3)y 86adR eRecgo2aasR. 83)Jfdo 3o>28Y068368Y)] IYyo9 a&-3Rb:
1 Z30 £3aYdeaac30a6 de 30 $be e¥Bo3 6 fig L 830093 a202bhRcOt 6ad
Je3RYdasoas t 7T ertdasododsedradaydryasrdRygo be bfoadsdyY yR1
tLdeabocoI I Rogeosads 33 Rb2RdReddd YRBD aft3TRDOA B0 1, daRE3029cC
30y2383R6020 doadRdadbRaRaowe fMe3seg desaeR 303s8adh o deoo
dopa 399pbRei dadoyamss YdadbRRxao YRG &> 03¢ odi dya'wRiseoym
obher3Rpasaos ) | Y adde9osyGo3YoRgti L d3 € abdo6co00 eabYWadt a
Y €30 3¢&03RiBiadVaRe 039 Rav} I aRy3] bl €30 LT OoB2YIMBR
poR fhRei oara3ceaydasR Y3dLevwes sddv®e @ 29 % [6].
doddosRecot e} ydRe-obdj ydeogag@agdayoyaadoe | &Re ¢
yi 1 ®dMys o bHRyoesoefhg dpdadsd¥RGO0 8Rdpna Ygardre- aft
yearh 300bosi esdeyReR- |FJRIBGRt o¥eg§g vo3ejecoas @abocs

g
(¢}
d
1

a9 acanq. dessRGco0, yesaerfh seapnoa fhde ¢
{ topnoagady 30 a0 3Ra3@atood"U3848Raact YaboaodoaaYaadt e
fhei o9Rd329Rdioa Yomkoandh, R 3RF6a>gR36O2Ya3dOQg - 3t
38at90a0 sape); cades dRc3IBBEROI>LRBAMB a¥dd a3arassa e
ca3as 3086Y¥aoaYadad ed-ob%d Y iY3ayad, saafgaedsa bDRe
209Rdi e Yoabosanoaho. fradabao bsRyasot aRdacdasasac
1 Zodjyaana 87039@@3R®$9@@E89, RqomRssaongeuao’r: eabR
eadpoo Yhecodotei at a -1 CARIERDLES32; 23¢cadi bo¥RRo03RTed

casooy®s@dR 020do esadaYobaFR3IPS5%844N. tRd Jpa asesmyRd:
€30cGi@dso sooeyaoaysRdgoo do2YoaR owR Yeamys) eoaR, csayeR (F
1 @Reo ofrtbReadi oo c30paafdidcihygdfdpyoah YaayeR RYea:
Rdi ofha 33a0e3eYR 3ReoRc03%333) IpRytrgh3° 23eadi ba¥YRaoc
(doyssafha osacRddoyaszdoadl@§F#REFTY HHHY ReeRGRa3@N > 3taf
£303Y00G6aYRooha oRdoedo) ®HGY0PPPg £330 2aYabosameasze
ohg jyRzedeY eadR cReoPddr,2°dryaBceor sayodoze3ospIe
ysogs+t Yoa codt smbboyo HOF6Y) 3303&EYDea3y yO23dde> 3036y
1 Od+ ecas pa cado adj;pae PP ARJiPEZgde32eddnosadi0oaze
hbocoosaosaYRaoa csadR +eReHWPRRFTRPIRL -
yaa d 9029092939} ofdjyaasa g%@RdiGe&ﬁag sdoejae o>3yBe0ba
,yRsedoY cadR. 8dad bR ‘sescetesas roadisaye
Od+ eoRyeasesoyasdes &7 $°&%igde ;oeep@sgeadisa aya azaa’
seRYa-c4gcae) 3h eRdJmobdaasgRISF 2 Y €dRea dasesadt Yadaod

95a03f €& 3802DABOI d;yo‘?‘aco—aF?yasbBbqagbath?Qa‘gﬁfYﬂvhg e3dopnaas
aseR. €s3apea Yszaya, L Ga oaRbGeaFéji*odeo Tiggdatqaest goet- ¢
yasdes 17 3eseya to qd:)a:)ycHthﬁc)fs:J %%aYRoqu:aO?g{gpeesRﬂoaaasbmqa
Yhtos yoosaesoo ard)yasost Eof hBBA G v 3 0.0p) $¥@a Y RED Bob R
3dRa23aYRa0t Y 3~a~ae‘?‘063~eo‘?‘—00503~008393093+'G@:9@33 @b¥YeabR DAPDd &y
Ryooassoyaadoso sadasaoemofe V0 33 of®oesareadnocadi aasai
3RbosasR9s @eadR eRecoaaeR. RAFR PR 99 Ry PPRfA Yo Wyaeosay 2l
LddadeoYahse 33ae3aYas 3a0-baelt’ YRR IERPY €3ad0bYarasR4:
yasot eRcoaaeR cacasi +ardtIBAEF > RKFERLEELE 3500 s503] 39,
3doe deosesadi (d3eabdco B, 8‘83‘?@3“?08&%% 9sa @abasRyRrIG,
eoe3t aR Yzag soviRaImaRfy KIS S} da”9d2pa o2g djyya¥Yhoe-a3d
coaso3oYRRaEaoBg 303605 o30aWRL% 9Ir YpDo02dsy6, R c8VBOg
csome Ry, doesosha oayje fhebf hlc®RaplalifBpdt 2. Osdamsayoc
dRdq 3Rsoascateadi sa, &Rd R- Y 2FRHPEYs dg;?& Reday} Ya=®B-YO 6

a’s
sotg. CasYhedRYeodResdos YhHiEPI3CH 99&93709?1" 33 aq;
Ldaeobocoo = Jyaeoes aseddasdodst YTHRR3LEs Jy ¥g0c0aat Gtpazced
dy yRasayoa jyRa3edR cadR om- ;38RLSvEKI8 Gy Loy f DoRyoeadis:
saya 3Rboa3R Leoyo dRWRB®dR.CROc 5Lt 6 6t baRyoRu@dits o
soyaadeaa obosasaeadsa | d3scoedsHF? bR e3aevaszs¥)I
a6 addRdi sayo o3dRfdasot s;yq%e‘*;);%gﬁa%s@" %?qosﬂeoadaywoad

qd

e npa R

eRooags ofdR3602 eadR; e3d-L &4 08 }3oYwmms &f d
3 soyasdaes of dR360.

REJR |www.rejrru|v 58 2 B@lstcOdagd y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

TR docREZRBRosae83h dyyaY¥Yae aRy3)1bdo aR & RGO s8R -geodst) 31y

] OtcOd3j Iste? detz@QgwlsL S d| ) jtcotsj KRdegjn| ) tsdzj Hiz¥ h dsizj dzd
] CSH dZOW  C ESDZOVY H 2000 3] to 500 3] to
slkzdslzdzv Is d oGROWY H 5L @ 3000 3y te 1000 o3 te
ltcsdL o jHjdedj DAPE O Tt 300 J’tel fdi 100 J’tl 3
ltesHisd dIsj dz2 desfyls! toj 30 3d dz 15 o3qdg* *

lted d3j WOUAffdzsh OH! 5B dzlz Y O j dis@asdz® QOM®B I OdRRisH o 0f f d3) ;
i jMddf BEYjHEZEO of fsddzgy jsMw f) Bsd "dd Stddyj mse sd
Hisdzy J dz B" Is! Mmdzdxyddz, o bt ydmdad gz 9ddtsseDiggL dzs

¢assgyaaa¥YzxdqRt 7T rvo3ade frroaes3t @33y bdfys@aom jeaydo Ga8paEY
dR3602 9vaevocooazxdes 3ReoIadeyId)], dvaasdfldRIBYa e Yaa dodRai oo
aa3tagst d B3ReoGco >80 06 300y Ay Y3NR®E @83} fF do. ¢ C
830f aYRoo 3¢ ady asfoa ¢0 eRGOOWOIGER: wpmwe aaaaash Y afrd) yRrkaoa
fraodaa J3deapatiecszt. j 8 dHeoomxwmmwxzxdR desRJav3s&noosa sosRde-¥r dR
39do9 c6agoeeadayofsf RA] Bi-¥F oRaI¥Peos deoaszxes3) dqcoo 3a¥Y3¥asas
dj dt 38 aa af d] yaxa¥Roafggnoab3apyay ReeR3IRecgRou3BY.
3Reoaa)jdqdoeahso 2382y a9d2daRoo [ 28Re o Recdpa® 0 daoae3 adi &-3 a(d (
30t -3 F ) dt cot 03B8ROGIFoo DRI 669REB+rd) YyRIRY ca33a0
Boyasdoya ordjyasot mcPhoddomeol ReEORGId00hNs 95200 PERPIDFIT G

] 3da3o0cadtg [24]. £033a29RAR, cos3oHFwrY®HGI Ye 3 R |
Afra3zeayaada 3ReoReco o903 ayaRa®B yR3Roae22 JdRyaszie¥YR,
92389 €a33a9RIR. 9R e€30frdobosadi aj1 o&Gcooadly- } 3.

t Rdo edt eRecoaasaY, e dt o coftabosycaa yooradojty a 2 0 1 .
3ReoRGco@90a6s robacR3rosaze®- €03 3p8RJRerxmmwamhgiRa dar) 3doYda YRI
eo09 Gcadhe desedads 903, -odéd FdioBasWhRoond sadees3aeY 2 BAQgDdc«
3hg ©83026 6ageadeayoyasdoks- gRERIsmseoORIa@s 3o Y JRywss Ya
el 8 3R339R83)02YRei-gdoxmmd)iadf, 48 daoe63adt wmob eosodppaRIR. {
>doadi dq} af dy yasosa e aIRPAR B3> ;B tofumffgsaB30fr aYR902t 9 ga
Yobooewosadi doo amoosxBdBaFag odxodhafm@esdd o9 Jesf3zeY)] aygdnre d)
L Fe3acaey 3 ceae deoaess3adas td3 0o xnREER iRde maxmssdioxzsm® Hha 8-eab
eoRyo9a3goyasdaes +t T ¢€3adans-303afp,RdbiRdesaa et dijofha aR 6} deYoya
2900 dRdeoya3do &63)J8368YJ068. YyR3at DOYagR) €eae O0o9ovoYoR] Rd

Za39%23aYRoaoa dijyaYeeR aRyshByosseh (JR3e8)do o2 ecamdaesad
ca33a0Rd. GaYRooaya edR3802dReR), R @6 Rd

Oabfh e3adazzoaaRdi saga SRAPpEeYP Fe32680dR. game esd
329 RIR orfr | adoyYdypsd) IRWeRcIa8d886 oaR yodoYuokidtoerdpwgaBot ¢

doboyaszdooa RpPdgs dodR ydRDR o9 @8R doszetg 3)d e
1) €Zas3Yoyehe ej3yed 3mocy¥RERESVPPPPF >0 Yabeas3ze¥Yot oaR |
djyaeaot, cocReRByoxzoddoscoeedOr g do say) 8 fhaei 23¢codi-baY
@R o933daejashe JyYyRzead RevYBRgIsIP®YO9BAadR 2¢6 L dadesaa&®Ra (
Goaoae6R; eRoaaRt doescosaoa®R aydpyaomadbomwmesh. ¢adasade} ac
608302Y982360 tYdtaest >300F2dichoa¥Bei | goroYee3 REdDHhaoa
€3acae) 3RPYy ase oaRor ®affRdbahofasaceaha eabosaesdfh Y Yoewm-gas
eabfh ecoad]yRie dowmgposxsyxdyR.assaY, ceabYadtiyoa 2Ga08o08BG w
2) faseyasaay¥Yadoa o bdytyomssodaRdixsRIY o do3coaee¥pdoedaasyYa
Y gada eRe2086R 9 ¥ 1dasaacRgt RdeydespgeosyRdazi, 290923
3ugacyadoaa¥Ysrdoya ReeR3ReR ®- Yofdod®RIVaas Yyeeédbh Y 332o0cRas3zs
38Yoa tddadeaY doasccsasaYsdoadydd 90 39mBuoaRWs0(YeodRge Ye ogtifyae0d
3R3300YRo0+tY.Jo@Ra®®>Rt Yaeoe3-0yloRI ooAtIBARN 10 [ 7] 2609892 YRaga
€2909B8R €3 33RYo202902I 3 €03 Yeo3yaedosd 3gResorR|deticezay & af d} yav-ot .
bjaeat 3)J yazreYoooad 9503 Yao 9986 EBPF WP 18 3 b3RR3 0803-2¢ a3y
92 yoa3Rbea froadaa YAH3rodos- FRECHAPRBIRAYdJaudpR 236 Rae>R-ca03

361 I 3R3€32383R20020t 30068y YdPRYP Y98 RTs+vhHhg wevabdgaesea
Zal 829 29R +tYdtaeszt 239 &Yooy odzeedeRyda oddflats e abfh Y o@-5 9 a3
2f yaye, R owodajdRdiyon® ot e ¥Y3UW@@P9aywrB 6 adR, d ddadeodr-oaacs
YI14yo9g Y £€3aY0der09292 02036 0B-YudThlobyhpews mHFad yasoa YRl y&-3 6 a
e} 3f, e3apea Y3gypa)3yRocgqgRYBIRo38Yaosasas 2 Y 3 B ooodsi 99963 G I
3do - 3R33200YRo02t obdjyeyomtooduder dpygasadot dalLddocomee ¢
*8RaaYog 3t ydRYahs o3cox200led fdsddJes®ssatoaflNs. C3aedRyrf
oaRdi saaya oafrdjyasaost ca033a2aRIRIyYy 2302690 ¢ecaearaayad HAR3 wsvyewes!

REJR |www.rejrru|v 58 2 B.@lstcOdad y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3 deope36 2 249 B3)Jro9a €30903tTpYRdJdodcRSEDS @b 5063 &R0 3yg a
gdosoyasdes e3Rdeoda. O 3 c3RRORBP oy Re ReaasgaddR) YR3BO3 )
0Y3aceh arhyossa, 3ReD ce3a3co3hpoedbOevofpyosBRReEe®Y 3),;¢ baR)
9R @)y daYoya eoe DbRyoegoashoe-dRHwqleddd sudadse adR 6 RAO2O2 ¢eag - bR
Lddcoaoae €329929R168 3RYaho IdoosPpxeeRA,»l tees 32 95dyY aR £3ac
€32Yarvoa d bRYARraoao1 YhdgoszelpfdaaéraffdoRyocohesced8y Raadl)?
Bo0Yoops ©ebFHOS50 % e 33RYeaososdgy¥ B8R e3acaey 3} . Z 839t , L Gyae9>
Rdi aac. eabR oard)j yaoaot 3)d JIBRF3>- ed3e:

OCyrdodRGoo 85 dtgy [2%]odoo OedidRe@xmci I 309G yma3FDAS>E
122 omb¢gy 80 [26] edt G aogasalagtdooadesyoaY aoabes c 9 a9 0t e oadanacx

eabBes3sadasszoaoRdd joypy®ote &30g93¢) 3y R Y -gaee@ay¢3h. Zoa-36R
€e3acae)} 3Rg 3a0deasase) aagat ) Bydbi boRrRx:A 9 rroxddiiaray o of has R,
Goya) 130¢ ey : eobRe 3adaszrzromm& IEbHd) Yasdt €o3
E =05Hw + 0,025 Hy, €3Rdeod) I yosg -g30039 @3yyoaEYS t+ &y3 ae d 8
3) e3 ¥ Raa 10 oy Y/ yoae, 38 RYRt

yedHw d L dYoYRdaaagaRt eadRgsRABRYD@84 29y Y/ yae.
€a3Yho 29vOo2Yoe)} Rdi afho eabooaas 3toPpd 03bRMu®m 68,9/ 20 0pg 6 [ 4]
yasaahos oR ¥3}] D 2do DO Yagsal)aedmwadfReGd3R 1H3e dt ¢gayyY d a[alhly] 3 djaze
bRyoegahs dR3cgHvVdag YORRdJdooxm-aRtyx®a a30aYoha e3arvadh weoeob €3
bR, 3ayourREI3Yea3fo J90rI9Y O v aRdeifradh yaoaot ea33aaRAR, @®-ac¢ o
eabosasgsas, 3RbsayooonhBRe ®3IRRERDYaaydee 3 0938ayYyad2dRo2 o2paoabod
ceaYas3g bBRyoesooaya YosodHeoedR.yadwodoyobpR, ceR £a3 30 QIR 06)k:
90Y309500909a adgPoxwyses Gcayoos eparbmedd®eosy Y/ yae Y 33a0aesada-bR
eabh af d}] Yoo oddR g pJdRDRd aeco2R&KRBBJIdi aha 5 daec 0 aYbdgoead

a3do eadi do a8 3RfracRa6 f abl pYROYHRIbA)ogs sadydds0Ye o9l / ¥ oo R-d+
a280ya3eYaoeoafhg o9aeearvoyaadaeg doddRD RwdbRMR €0 500 9y Y/ yoeb-edt
bosaegsoyaszdas] daoe3adi 3950dagdfhydosycas RoRg evaba¥Yha @3 aec
3329 RAdR [ 27] €3291t686R 86R pa PRI pdRa> %r &dpdayg oIvRIOG3EY ARG G

268 e3gede Ya3329 16809 JJdRbhRa®»BOSRBOIYaY. pRe 329503, Y 003 9:

L 3geet 2b af yosg soor3sRepeaxra,d sddades o Y®d@®coevbhRu-Yas
J]eYasnpeRgi , Yyea gvdRd BHRy®e | dJBP xR 3 Rf a6 ) 3 23c8ayadrdqRya> <
eRcoaacsR, 609 +foadi¥a )} 3a&¥Yoxibdg yadods o ade3Rid D a L 8D eabao

saoyo)ymedot eca33zaoRAR. Z oL 8 2€93j a0 3fywhRiIzee3vt}, 1 eaa 3aRdi afhe- o
soayoasdasaoafa es3aedeanasaot >@iadI vRgi> amwédEyasot rdobda- d
} 3aYaoi 9R o398 aYRo90200 0bsa3 waumxg cedtc RgRoa@RBHYRAashHha i}-3aY
298603Y009GJl2a0909 a6 ce3aodaepafocge¥Rod @g3ar ) I yoa 3Rz deyadYRa
bRY2?2309a38D2 sane}) £300b¥oe3uhngnsosc32¥abReadYhrvyaooaya aar dy
edayReti edt DAPcO dlaBdRude o ¥ooaseWtIa: tLddade o Ya0R15 wgbrR s a3t
boec ordifyacaaocyaBmodifoRydPa @3owdagmeRAO oSy dRPWR/ saszt e, dABDR
2900 YRhRydteoe evazreReayoos DbDRORFYS¥alcGc el 28].. eao
a9 a9 2 B8a9] oD aDAB-eegd RO Roo 3z R ¥

age290GRYs>Hd3arnoe 2O Y3 0XWEOD

eadtei djyyayYyi eaRy3;5bd; dR( Str“yRizdi"ﬁ“"
8R etas33zaaRd. AKesaRdoe &36HRwae3 uSv per Gy'em?
€323 3680c0892 YHh3aRpaosasa3e3 | 1
3adt coo: 2290 RYea3f oRgae{
299} 1 bRY230209a3@6tH 3R®3 346 5
aae, R dagaoaatL a9 o RIF B RN -
sageaeas a6aado djya¥Yes oRyJ] ’ |

1

3daej ae 3yoecReiioppre¥berp RAS3

OoRdob ®©vRooafhg eco c3adas
af dj yaaosolr ega33asaRdAR.

¢aRdi eha eabfh ofrdjyaadat
y Reaa¥ 0 Yaaya @oBR 33 Ro oy ag:
23¢cadoocadmeacphe) 3 YR3iofr1Ia@
yReaa 30dioaes, €302ytsos ya3Rbe: 20m
dayoyaha eabh of d)] YRe® 0 % g ad¥Ra~n =

Ll bsasasots oseoYor) Rdi afpd |¢o32 tgasR obaeaboays 3 Rase
aRdi sy o aord)yyaaot €30- 330tsoaye obdy yaaot €39

€e3acae)} 3Rg ea3Ytyaah 99 3Y2Y 3Reoodoayoyasd9myRE.3acae
dRc292. ¢CadRbRosaea, Y yR3zgod3s .

(&)

[}

i

REJR |www.rejrru|v s@8 2 B.@lstcOdag y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Oafr RYayaha oy3sRaoyaaot aYdrooge txsfeds ogdt pRe 3 omYiss Rmca 36X
raszasaaahg paayoda. 03do Y y3RY® V0 86O »0 08} a6 3t o93emdi b
26860Y03B8YooohoRs dhRe|va@ae [ 4, ™Mo383Rco02 oedRpegadbbbR36 3ad,
] 386 RoaYdaauo ao araazss 2 pnasayoaR scwaddwRes ] 7baf¥ 3RDAOBOI bR :
fhei Yoaoafrya 283683Ro00R 36 BRMFeBhys 988PYR 2 oboer3RpDA8IH
dqRod2 oafrdjyyasost, ea Y 2238Y0ad6 YL odas3@sl228d) sa0co3mYRa:
eRGOt o0 dtgy eabR oaR L9329 d¢ dpRL29808Pdcocdaadadbaeps
9R €3a¥Yh3o68t 1 9yY DR Ya3ipPPFBRY¥96fdo 33832, yaoot woceoad
fa3dos099a389 . Prggordde swaAbREBEoc co DRYA3YaooEd 03 0 adadyrae
#y3Resoyasdoa 0,5 9yY Y s0@+465dRei8 283 PAJiIBREURFI bRdadi caYc
305099 a3620, €30yas a3do DA3UP PR @0 2FRRBY Y6 Y3ag © o¥3086 € 9
Re90980363Rec01I yoa3ed8RAdt &F IPINOIPBEBPPI3Ch 0B @rd;yaaoir—:ﬂz-»RGoo
O f0O0309509898a3B83, B& ‘Ga“GJ"ae‘éé‘gS‘&Ysaaaqasa?’&:’eeooaeabh €39 3a

aeszt [29]. 99¢} di 39Rt 3a0ecyaasaszdacot 3
Lb esoYaeasashg ¥Yhva ER%?Q@%sdaoaePoeJra“ obar3Rpasos, izead

Yoeasi , ycea co¥oeddmeeba 9-3 8 RpP F?“G:)Jru sadecas3aa aaYh
ahe o©9a395Re0Y edt 3oaeyoeRadaya1tY é?g‘af& s3eoadi baYRo D G
ae3xt 3 bReBBa3RF, 3gayeR 4R (i

b 93@8Rdt ahso ades
3RdodR ydRbBbR o depnos 3;d-3 igc?i 85?303609 gYeasgeo;

yasot 33RY¥Yo209h 3 3226Y0Ge®wEY]' 395%69»6) 6"3@5900900 qRya3zg YR

t F?.O

YRs o, >32f 000903 €302 ¢€3advld®aosd

&

L ¢e3acaey 3 ¥eyppmpeR 3dae) 06 aaairc@aee ¢d leaya 92bdaeabayh
; 27909 assoe3o3a~YRe+ 33a368Ydaa
9336 # €32908098090t eaeadaomudiaohg thaqq = )
Good9oaci8fHRYy 80 g a3y RaaY. 8*1303 >F 3R¥F 268026 .OGGGG -
3~doe;ae Yob;Rdobems)a’RRenoﬁ‘Rﬁ)qi

Z3Rdeoyaszdoa 30c{a~eaa$RGoanaGa~qoa~ru
8%22931 3ReIRGI 29326 Fabas‘%ﬂas‘as&aagibaqﬂ?aoo aceeoaRdbga¥oh
> O 3)J)daYaoe3eYa [ 30] ’taaas&eRdoaabaRoGloo’saG a- €39 oRd3o9Rd
} 3R 6™ at% saneyrdlaoepag ¥ Raeaa

af dy yaaot €03 3a0-Re &G oce3jo3aRf ¢ 33:(;
3RYdaaahfg AryasseYes 99 6Rx3 Y02s aGaJrS 5 sape cadbo &
eoadayo2o2 tHO o O0Y3eacaec3addo §'2y } -

6
oy ¢ £V
¥
rOoy®®3) vIZFBAEE O 099603 YaadGDO 9333;599 %%%aw%obd;yoeof.
a?dab* ad?‘(fd) a2e8029Rdt dhae d

3
adas ceR6o2ad9a8R 2 €30 DD 3!
) 29 9

¥ 20, ceaeyas3dqoyYRag 3t , Yy g &- o :)Lr
st 9d3oc ofyagedt an®EO®E 1 oMLt 54’5 0 0 edayReod ‘
fabaegR32083860 so33~a~aﬂm’5&sﬂd?‘+deﬂeg¥Ra~3”r3q5R4909+YRGG }3aYoat 2
Yoboono®oonasoa J3aYoat >rdf§BEoP kERYYRoe jJARYDBeX> KERBD:
aae6R. TRJRt 3268j) Recot g&3sRFE 30:95’335 FAOo plgpyapRambdy yasot
oo Yhowyahvyao dRd edt eRcoPokdagddighhg YRRy Y306 BvaR®BIZE 2
ca3zaaRAR (Y Roeydos3daowin- 33‘??%+ g8 JRR3gYRea@cdaelgsh, |oeeo,
wine) . Y&ayeas,oe‘?‘Rsoeqdiaa e adalfh oy avw[h,a
Eoonaaoa ] 3aYoaas ae 3 R¥¥Roody o dRyoseeoyasrdas HF, &

e3aea8Y¥Y3sRyaaoa s0ac3RYeRooPHt etadbPEudfand YHhra €30 9%f 3}
oaRdi oayas odrdpyaaaoaRdIR vevodo®RG6I2gHge 3202D08O2I dj yavaxw aR:
>fa3cayaea c£a330e368Yas IV-heddBBoot adae]

Yyog 9032£32+%+G606: 7. pRgeaneasaoa e 03 Rg a3 RB:EYIRHao
1. ®222952bRGot e3aeadpocadioddds daRPPIWPdsFay > J33dTYat 8R33
3dee29. KoaR evadpnpaR rhei o3Pdti HELPRoR 2eadildddd3aasofeaeobast
edt oRfdieasdt HBR ofrhaReBo®2bN 3mm3daygsoR 3Rze3aeadassdt e
aRgaetyoso3t ¥ eYopnaoseoo R-O8P9odRb629gsg DORYOI3>te a8 998
G002, Reldmaya objyyasaot, dago3z8di% RPBeddy a8 3Rbosas3a¥Y eadR ¢
yaeaot obmpoiRpoaRea coadjyRei 3R>*3UPDIB e >vayagR dbdi 83 Re2

3aaeyaaay3RdoD Yoaszco vasod®ddcadd ®BLo9dVagae3 0d68ydaaasddde I,
yaooaazdeaceoos. 63do 02s50063ta-YodhlhhieBsegdRyaghy Oaafya syaYe
20+t bBbRdodi coaYdo 30o6yaodRedakENBRgBh aspbaRgecadanaadt 3093
paadoe, 8o djyra codi baYRme-i 330 GloyRa®dtare ogzzpeadas eabbh o
coyso@admnose 99¢c) dBbysmosesss docdd by aadt feedaa Yzaya Yoaobhy

Ysoa3eoa s0cs3a3fhYpayBozbosPR3B>2HPa DOYasRyOIBGg®BGYRAO aya o
doddosRec22 ¢ pyaReYazdays ob®@Ryas®»ffoa aya ydRD.

3adoesaoe) ®¥aeoaiz sadi de ¢ dadx0ed IBY opR3sctad@RfReioansa eRAH
3YogaYoax3 R@o o . afr d) YRasas RoReesoyaszdaes of df

2. 0929 9bRGot doadoyazeYRaszsab&yR®YyBRRJOYbYazesahe bRJRa orf

REJR |www.rejrru|v 58 2 B.@lstcOdaqd y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

6aY), 3} do 9240 ¥Yooa3268i Y B-ReaRcod»evabRgadll &a bRYOI3F0933680
Yoyaaya €] ydR, Yo Y3095t aY-f) coeadeeramad o 33cum@c8-§ P 3 0, s920db ®©
y3RdJo D Yhgoereoesti 2b €3 aGae] 3mEdgay od RFa0900089R, ] 3aYot € 3 ¢
9Re30903 2ed330arY¥@6 3 RboazeRaec aRdyygapat.

doo. Z3 a3 xGfe jty 0 o Rea £€23900®i)] e ®BIshaYRo9020 3ca0coRdomI3aY
yea o8aRofadi yaa 3R330tadm-2mdYwadayt Rez R3Rg oY, doep s R & 3 ¢
28 &6 H9038R YgoeR ca3YoRooyootpydRaYRBUHMe ReRegd3adv-Roo
GoaagR. Z3aeeayegadada ReRBRR Nty e ad iRleed ge ) 3 . 03do €B@090:¢
edt -§Faocae) 3 3daev)jas a6eRYReuGcpRAdRBbaYglWR3o0200a 2f 83 g WhRL
3R3cohhwmm 30096y 0daY¥3rdoays ObRypRGEQMKRt oRore RcGoaaeR oo @3 3

danaoas eRco2006Mg A R RegBRNRsg ad anVieebosafd3 s a g, Re 3zeRa0R | BR  f J k-0
30968y098aYsdes 83} ¢ do 3Y@3gtaeiosasa oxm3yaweoasadt 950 a69-) 36
yeogadi af. eR3 ey €3a6adadR.

8. Ozasasosaa o3coadi baoYRooa- 3300 €a3@¥Yoe®Ra2o2®se 3026 Yaeya¥ptyomy
299ea6 bHbRyosh. O se3aRdlichoydios |efzaeoay R, Y 6as yoazda o0 Rag a:

YoeR 330e38Y 3ReoRGoooo@ms HRymmharsdmRsgGare Lyoeas dBOT;
B)3xm®w3a0268adi aha (36 RGI aaR3 asfidue)s, (J99e0e0630330J0 3 RDH3Rf aeRaa oaa
sha oR afa3)JeaYRo00 (9eofjo-diphgm) e DayspRrosYors | ¢, ea3B8feah
Rdi afha (8a329ha aea3Rea33am)0.8 €3 ¥RacawdRE 33 BRt dosovrRRJ

bj163t% eanxes3zaYRo0D b 383 ¢2d0Jddi RV BoeRadRedd3z ga&are] 3 Y
dRfr o200 aY -&2dadc aed 3, ) 9R opygRxAY)]ayoe 3Bc@¥)] 3a evoaodmah ¢
a38RoRYdoOYRas 3t . t3aeo 9 o-fooodeiiasfjitg adaamB 38 Wagoeadayoae at
oaRa Yheveadoagi ceaeYonoha 1wd3Pwxh 20bH3r cdadaxdascahsd 3adasxaaeR
GoYRoooya e3ab3Ryosoyas & dBR3goyRos(daxdoz ReoIRae @006 f ashoese R3
DRoa2095 ®©3)¥%¥02g @6tpnoadher cod@RBEP®¥Y)o00ad368006 -eR38 @B} B 0) 03¢:¢
cocgadayooas coeYOazxdoas. Kop- zeo9dfRI Reed&bRegpsf. 063do ®©a36) &
yaasot ydRbR Y 330aeaa9 Y 12Y 3eRm yypzadaYoeadeess ¢t I 6 a3 asf)-a,

padaBfF 26 3RbD 0¥ 29dB8 RH. acfozdade8elY edt coVYhraoaot L dgadaes:
>3afadoaa YRDO o, doeye®Ros3133yRaxstosyamdzaa RAR. FT3aoo0a@y 939
aRgaeteszt Yrdobo ¢eoadt caesvYeryaop® 6oy dRa (ReeR3Rega, ®R (:
38RaaYdR dozg)ydh wedt ORAOBR, todaoa®BaBRo @2 €30 Yhygdryoa
] 3a2y0900cRdBaBX¥Faadcoo) . 03do pu@wvar @fRa3aeaesyaaay¥Yardae 63 FfdCc
1t d3sRaf &683]1]68368Y]1IG, o GayeR. OumrpgppR3eY) BRBE®>GcUR) gomw hgad
B Rag i Y bRyoeafg oYy dRg onbfocoaznvld ao®aY Reedireoie ] Rdi adfas 3ehsb
3eaddR. Z302 €3toan ceReaoad20bRIDAprYeaX¥RoxmMo® oaR e6ada 2¥ ¢3
a3dRfrdt1e6 wevab] ofr d] U@ OBSRFARBIRY M 3. YAHhvya). K codyqgamte
€302 e€Reva9292 3froad) oeadicd @dB8BReDa®Rnoh +hHai 29da3s9s023aYRah dR

3RbR. yRyoeoafha ea3yRedoa-o bo Rd3 a36/Ryd coad &R o o

ya €6dR3802dReR o] pnpaf 6adijde 1¥ qgpgagg a3>evdoadi afa o9 3 agoodat 3 9
y Rt g, doyeR 3 rgdoos yRa oceayecaRe R18B83 ae YR3o0agadi aa o368 RYdJmam-Hg
ceada eas3¥Yoyoeoya €] yYydRrR. AeoaRa®»o cdpRpazsce YRypagn] . Lt o366 RYoas
€30 L 8a&9 eas3syRedo 2a ofr azxg s RoFReadDn mRYRREG RaRdobi -eab

depnoaaa Yy} Y3e8Ya> DbRyoyoosooamBOIo®Y & 3dfYthyeaadote 3 eco3dae)1yas
a2e3RYeRooa9] eaYhraoao1 wobheooradg yaaosvaaor Y 3dj yRt @- of
3806 3} d. ZasyRedo ddadeo Yool Re 33 3dRe2a&Ro 0t 2 9asa@m3RYe
DO2292 2€e03RGOI&00ay o deoshdts €gaseditd oo RYfraae daosoafhg wevab. + ao0e@3ad:
Yoyeayoe €] ydR, 92 90 Y 3FIRoxzzmeioegd®Rei @RI dDmws daadi da Re-g R3
¥] 1 ®eaby 3Jdqo e€eod)jyRIe -€£3®o203aYmea®ogofyxdi aha o2 2w Y:
e3oacae) 3h eae |} e3RYdaoaoas 1t3Fe YR TR adc 3aRbaaae bRyoeh.

3 & desfroa03) ¢ 23eceadi baaYRo0aa 3Rbdoyahg

teoszadeasRay) 3h

1. IAEA Publication 1532. Justification of Medical E xposure in Questionnaire study. //Brit. Med. J., 2003, 327, No.7411,

Diagnostic Imaging. 0 Vienna: International Atomic Ene rgy P.37108372.

Agency, 2011. 4. pa395f 3ReORGOI@>99a6 f 0bI0e/ R300393:8 ot RP|
2. Pearce M.S. et al. Radiation exposure from CT scans in Zop 2.6. D0R523

childhood and subsequent risk of leukaemia and brain t umors: 5. Miller D.L., Balter S., Cole P.E., Lu H. et al. Radi ation doses

a retrospective cohort study. // Lancet, 2012, 380, N0.9840, P. in interventional radiology procedures: the RAD -IR study. Part

499 8505. I: overall measures of dose.// J. Vasc. Interv. R adiol., 2003,

3. Shiral kar S. Doctor sd rk axposuree d g el4, . 711 a72di at i o

REJR |www.rejrru|v 58 2 B®&lstcOdag yO
Za3aeeBa Y 3ava3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

6. IAEA Publication 1621. Dose Reduction in CT while Mai n-
taining Diagnostic Confidence: A Feasibility / Demonstr ation
Study. 0 Vienna : International Atomic Energy Agency, 2009.

7. K30 oY oasfRio 0 8 R3cashARiY oedfRa 3 c a yaaR®w3d Ra 2 &

226 abaec R3&é& €&g-99/2010. t €2.6.1.25 910.

8. IAEA Publication 1367. Radiation Protection in Newer Me d-
ical Imaging Techniques: CT Colonography.
tional Atomic Energy Agency, 2008.

9. IAEA Publication 1366. Radiation Protection in N
ical Imaging Techniques: Cardiac CT.
Atomic Energy Agency, 2008.

10. t 963 adi Lddadeo¥Yahg
e3aYoeaado s5a0e2G2983d9og
906 . 2B4.2944 511.

11. ICRP Publication 103. Recomm endations of the Intern a-
tional Commission on Radiological Protection.// Ann. ICRP,

37,No23d4, 2007. | saaag3t 33eduossa Y ateb fledR
12. 8y 3RyaY O. 0., yadodsRa
9836802 ©9ae6aevd2dd a&aGcaadod
900 o9s8ayoxmy3wkEavBRdi afg
/'l REJR, 2012, &6 t 4, t. 30

13. IAEA Publication 1346. Establishing Guidance Levels in X

Ray Guided Medical Interventional Procedures : A Pilot Study.

0 Vienna: International Atomic Energy Agency, 2008.

14. ICRP Publication 117. Radiological Protection in Fluor o-

0 Vienna: Intern a-

ewer Me d-
8 Vienna: Intern ational

scopically Guided Procedures outside the Imaging Depar t-
ment.// Ann. ICRP, 40, No. 6, 2010.
15. ICRP Publication 120. Radiological Protection in Cardiol o-

gy.// Ann. ICRP, 42, No. 1, 2013.

patient radiation dose management.// J. Vas
2009, 20, P. S263 08S273.

20. ICRP Publication 113. Education and Training in Radiolo g-
ical Protection for Diagnostic and Interventional Proc edures.//
Ann. ICRP, 39, No. 5, 2009.

21. IAEA Publication 1557. Quality Assurance Pr ogramme for
Computed Tomography : Diagnostic and The rapy Applications.
8 Vienna: International Atomic Energy Agency, 2012.

22. IAEA Publication 1343. Radiation Protection in Newer
Medical Imaging Techniques: PET/CT.
Atomic Energy Agency, 2008.

c. Interv. R adiol.,

& Vienna: International

e o bee @Y d g g 023.0 KAEA ¢ FRiblication 1488. Radiological Protection Issues in
3 096y aB e doaBndoyascelat Usg of Radiatiah Geusess.

0 Vienna: Internatio n-
al Atomic Energy Agency, 2006.

24 . |IAEA Publication 1196. Radiation Oncology Phy
Handbook for Teachers and Students. 8 Vienna : Internatio nal

sics: A

3 Atomic Energy Agency, 2005.

d. | . ,e -4 3 PS5y ICRP Rublitatiod 85. Avakianeer ofi Radiation Inj
L ddade o VR-f g Medsdd Intengentional Poeedliedh & Hnnals of the ICRP. o]
descei 1RJ@3ra i QOOB. & gok F03No. 2.

uries from

26. NCRP Report No. 122. Use of Personal Monitors to Est i-
mate Effect ive Dose Equivalent and Effective Dose to Workers

for External Exposure to Low -LET Radiation. dBethesda, MD:
National Council on Radiation Protection and Measur e-
ments,1995.

27. Az yRoao9bRGcot o e3aYareaoaoa
3o0ya3deya doaas3adta.ed&aa eekayBRIB0De
s 2.6.1.3015 0812.

28. WHO. Efficacy and Radiation Safety in Interventional R a-

16. IAEA Publicato n 1117r . ¢ Re o o d a8 Ry aezzdoRtiologh. R Geneva: World Health Organization, 2000.
saeosGooasdas ofd)yasod 2200bod Oa4yo 29 oNCHR Repoat Na 416. Limitation of Exposure to lo  nizing
aR: dbapey aR3aeoa0 Ryamaes3aasYa ¢o RaeRadiaimcBethesda,sMDoNationa? ©oOntil on Radiation Pr o-

17. IAEA Publication 1543. Radiation Protection in Pa ediatric
Radiology. & Vienna: International Atomic Energy Agency,
2012.

18. ICRP Publication 121. Radiological Protection in Pa ediatric

Diagnostic and Interventional Radiology.// Ann. ICRP, 42, No.
2,2013.

19. Stecker M.S., Balter S., Towbin R.B. et al. Guid elines for

REJR |www.rejrru|v s 8 2
Zas3aeeB9

tection and Measurements, 1993.

30. Miller D.L., Vano E., Bartal G. et al. Occupational radi a-
tion protection in interventional radiology: a joint guid eline of
the Cardiovascular and Interventional Radio logy Society of
Europe and the Society of Interventional Radiology.// J. Vasc.
Interv. Radiol., 2010, 21, P. 607  8615.

BoulstcOdag y O
Y 3a2e0a3pRaoa

2983Y0oe\}



RUSSIAN ELECT RONIC JOURNAL OF RADIOLOGY

Kél 0l m®1 3owBa £T7AHTIa

At K806 oAt T] BT Ky KD Z 0 ¢ Ky OBAD AD

pasae 0. taoyasyB o dpexyY O0.6., YyRooayodi aRt o
b} 3Ra¥Y . ¢.

30g9e6yaseadayoyasdoa 23af 09923892 € Re o ey ydmsstpotg d o B9 & 3¢
cobYaoada¥Y. ORtYdaosoe, Yyea oa3c60acas3aboaha &a3addbfeywyandd
2e ) gada¥Yhg;, e©dt ae)jgeda¥Yhg ca3adasa¥Y gR3R®MBB Y3 RRRIY> 36 aE3R:
(3929pa22a YHhzaeh 8adR eabYaoadR fodaa 40%)Yaxed GedewnaR ¢ O
90306Ry®®»3B8oyd3>daya baRyaoaot. K3cgdoaoad3ab rodaa2-§REBERYL dBY¥
dasayY. eoRyoea360d9,

6a3Red22 2 sa
tdiyaYha sda¥®eaosf cabYeaoadoa¥Y, o380t a3j-hi2bAdPR%HEa g
gado cabYaosoayoaodR. y. ®e3d¥R, g«

I cadi I eoddasaacoRdi a6 eoRyo9a380(d0 | by o LR b qdafe oW a

DIAGNOSTIC FEATURESF PATHOLOGIC VERTHBAL FRACTURES

Nered A S1, Kochergina N. V.12 Bludov A. B, Zamogilnaya Ya.A., Musaev E.R.

patients with pathologic vertebral compression fractures were examined to 1 - Federal State Instit  u-
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ENDOSCOPIC ULTRASOURN-GUIDED FINENEEDLE PUNCTURE:
COMPLICATIONS AND ALTERNATIVES

Burdyukov M.S., Nechipay A.M.

. ndoscopic ultrasonography is an examination that implements the use of endosco pic  Federal State Institution
ultrasound devices or transluminal sensors. The area of clinical application of the ¢Blokhin ean¢
method is an examination of the wall of hollow organs, periorganic lymph nodes and search Center
othe r anatomical structures adjacent to walls of GIT organs. For 2 decades end oscopic u |- Academy of Medical Sc
trasound has been successfully used in various areas of clinical medicine, significantly ences.
spreading the range of diagnostic capabilities of medical facilities, first of all in onco logy. Moscow, Russia

This article is dedicated to side effects and complications that can result after end o-

scopic ultrasound -guided fine -needle puncture and also those that can arise after use of a I-
ternative methods of diagnostics.

Keywords: endoscopic ultrasonog raphy, fine -needle puncture, transluminal
sensors, oncologic profile, side effects, complications.

= saeazdacoyaszdRt RIIB3IRpeBPRYya36802YyA3dIg Yoboorda®ds® a6
0033daeaYRa020 3 €c29aYFI JySBBRABOBY Y a9 yo3da a3, €
>dog }Jdi 83 RbY)} da¥Yhg R edcoRBaRyBoyYa > dalypwe €3 adodt . Que-a e 3

y3azxdRaRdi afhg eReyosdoaYdes dR¢GgR: diIBédeyd) Lgol ovaszedetay
e3odanaaot 5 doamdde aYRa ot ¥Baadoaosaot eaodeoyodi okd €8] o

ceadfhg o&3yRoaoY [17, 31, &2, 3&»32I3BYoYREp, s®HYOBOI 29
a3y Roafg dosdReoyas3>dog } bdey) g[sb& 30206 0%l, PORYW&#I®DEA:
118], B3] ¥y¥0g RaRgasoya3doag! asazdadg 33 [elsbo,d 28, 72, 102,

DbRyosg dq 36aeada a3yRoeaY VYarT {&B830dddde apRex@293dae £3R(JB:
Btpnaooao2o e©¥)g eO3xtgodasowm-} §ist)f pod €oewd RyRda3zi € abemg,yo0yga
saatag 3t Y 3Rbdoyasahg wmdéR3xmegRodRdGyI ayyea d oR3zeatyas) VY3
sagevoGcoaf,yaszrgvyeRaxoskbRHao ©o2do2 3R339RE30YRIG3t dRde-das

REJR |www.rejrru|v 58 2 @ B.@lstc Odzd y O
Za3aeB8o Y 3a>vda3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

38Y, 1Yyog ®©vORy9a380Yy03d0g 3IeRPERBWE®FJae) 06IR VI Ry DR adRF
tddadeo¥Yaha 3ab)] di eRedpaadRIdqFEHF3>adeo3909g23 ) 3y02ya3xdoo od3 Rz«
ea3B8RBayad> ¥o03adoe o3 beayshPIite 3ado @ a3 2337 a9 O B3, O asoadadayod
cearayoahg 1ddadeRg | oem@ @6 o yesoRERYYMsd f a eadRBbReadi 3@¥R :
garvod, 27g ©9aeva3xeRedJREGeVRyg oRr¥3pde) ggh ooYaofr 3RbaYRoIf- B
39fhada rfrabaegR39a36892) cas3ae yewsgflyowa oeRgBAERoxdayasaot, b-aae
Jjeayatryaese eOR¥Ye9a380d0 VYoa-3ceausmRAdI®ione 368Y3IDRI ®B,63RRABD L
38Yuoeoee dosgas3Re) 30 e3Rdeoydadas3aga) oRgVel @.31 Y e€3toes

pR3>Bat yose a¢f bos cos¥Ytyamaodicedadroago haR3ze3a383R008933868D
tddadeRs 2 a3dapnoaaosaots, a¥YabsodpaxasaYeamyogasrdoayoa 36300000t
g3 g Yeoeboseanooa Y 30B)j @i cRecdrR) j s83asdasoa d ead)]yasaor )

pa e6da9, desaszfha YeoeboaodRI e cx30RyazeessaddybaesydReesd 00 9 da39 RG220 9of

Rdi gas3aReoOYafhg 3ecoa3zof oY o9y-6 ogycodtsioyooes , e ORRy®o 090 B8RH) 38D

382d9o. 38RYdt ae B agoadidyyt Rifstaed 1 @
Azxdepnoaaadtl]jB.t e 3RYeRae.

K3aaYoaho ce3aevaRbaRyaasoid-an e ®dfadBeEd (Y 3o0dy 2g RoaRa:
996 €} 90dG6o0 coe (Jdeoog3adas nbdbrbazaexoydardesodanRaot d 3oec
Jdi g3aR3a20ay3RJoo adYWdasaeadt-os Ruad) edR-cen3BBososc doOrdo2) wa36)
YRboYofsos 3ea3af a9 of 3RDGoee-Y deadyPoyoa 3 ae ReyaRdr o, 3R3>eadanas
yoyasz3dog oyRyaY wevdt Gogddoywnywzasdapa g ( »a3yd&RBIRg ( 90 ysadsh - 3
yoyasdoey o, 299} 9ayd368ag®90yds dagay doIy 3 addoayeh ¢ aReeayljay s
YRoaot. Tagoaoddyo te sjoetz e RYdt aBh xiesr a¥a3gaaa o2 bResaa 3x-0e
9 ¢0983@83) 950968 evazxg)eRe wdt edlfeaflaaayzsly cefloaszrzaeaszrsaaahg
Goa9ofhg YoarReoawmdideyY sRRepRYdowwagdReoyas3>dog JbdeyY) [ 14, 18,
380 (@oea3apoa0aadsa eReadaydyak2do gl 2009 e dle237e,a R1g3 9] . AKfr yRt+ 3¢
3deedaaose, dosz>eabahg >2fraRbFYRo¥YR3 icmmed&ces 91 %, Yyl YseyY
2ot fF3IYaos ceadea3go 0 ob-Rr®Baigy 08ado aeyeer 1O O %, ovgRt 78pdo9d
383R93B8YR, B30dao23aYRoaoa e3Bebedddfgo Veoesseeas €3 23Blo@aply+ >d
eayaa? 2 ceoenad) eayoaas >»-adpRifg s9asaResgosReOYoahg 3aby di c
3Rdi aaa YYarvaaoa d a deRR33ReYaa Va8 iY@ YR8 wo g eae fhaeoad cead]yaaot
d9RYoyRGcgoa00fg 29 3ReroIaRdqeIYoHhBegRIRIdBR mde3 v9p3doadayoyaszda
O s3tea e3frdodRGoes a680y0368Yoadfpp BARad®OYsfszleRYdtae 81% |

5], dRd 92 ¥ 8asReoyas3doR;- bR3dRadefpdy RbDjoF¥dBdB G sag8a®BR ac
Gotag, Y 8o 0do 0o08aec 3g6fo-c apwo oY oy RRfVeardI1 8o a6 f abace
92Dda3G6H 3RbYogot ceafroayohEes3sa dfundasYoaX¥RboYoaas Yosa¥rRga

a3danoaoaoes GBaodoaoyadidogdRRd |9200s60m -FEE 950068 3€3aYoabDR-REI: !
Yoo, rabaegaazoeadi aa bRedRy, o s8yw ROdNRY earooay aech 99 1 dd aod-8 R9
sayt 1. to92, ¥ @6eoa95 yoszda:

j oea3doacoyasz>dRt } di 83 R3 a0 ayi3Wagosto,d R Bd-bB adReadYReaas
Yoby Rdobosj1yRt gagoadaoffot yoeabdardt ReoaveR d | osevaRdace
ceadotai €30Go0boaovo)] I evORFood®didqze V) 3(eeReywpR ¥ pad)pedad- od
YRo02a0a @aejgada¥Yhg ooVoor3sRbodRd»d»edoaaye®oygaaYarasadt 2 e ol
dovyayeaya 83RdeR, o3y BRdaR ERadJawRsPare R ) aa Yt bRaoaho
oo baoaoaf o 33aeva3zrcaodt [022,36XNo0ofhb2]rheBdioagdas T Z (oaa.
saoyazxdas €3Rdeodo Guo99a3gci vedsaeaedi¥ddrmce Jj®alco2, dRd 6R(
gadi da 29 o90a 36adide 2308YQHAYRI URBKRDODYaRR®BYI 993+t -1V, €9 eoedd Y
addeoYoas 90099333 FeRyRRe aRl-t adease3zay 0 8 9 &9 €as3oaead eas3da (
BRcot dRdeR oaRdoyost ¢eReadoayOyuradredg ey sefiysRky)R Yo
Yoje3aaaog 6dRatg obwmR,adeRGgads PRadaras 3d) yRa, Yas3atgoasasz
d e, 2, €e3apead Y3aye, seRoagyRzBRERNRt ceeadyadhg L ddadeasy- o
gadayoyaszxdeys ayYyRyR, &3 dto-Y ReoaeaRit 0 3sR¥ Rpredigo e ed YhHeod §&o 0 a:
ahg ar hadeo¥Yahg d326a30Wg IRRIBapD LR 3t eR dRJde a3 oY
>dog, sa3zdeadayoyasdog) . K 3 otr3aa0e 0D saRygu:o D mofi@BIaBO 900 ¢ &g RO R
abozr ar3a06Raoe Y 3d}yRtg, dodBR®BRazeE ) gosvmamy&®eadi 36 ¥y-, )
3RbecaY roadoayoyasdexsYRBIRafQoso waEszdaeR 0 Read¥YReoafhs Yh¥ oc
Feo3orfr a9 €30 oafhyoeos | osemzdeedfyasrddavYoaizdesadaszrzoaoaRdi o
eaYR28020 oaVYebbBnoavadae) cho-aoadVRdewrdo qRGc ot Y3 RyR, e3aeaboa
0dde R ( odm3d¥Ysaa3zga0oaysaad 3Rpumxdadp deuw)RegaodiBadFURAS20 80aF
R evoRyoeazeoyaszdRt Rdi 6 a3sia-ReeidvaRd oed R3dasso yaassedad d 5032€¢38B+GBI6
baYRoa0t Yobosanooazeuas (Jgo3ad-3ydad3qiY gdyosovyasxdeysa Yaeaast €

REJR |www.rejrru|v 58 2 B@®lstcOdzd yO
Za3aeeBa Y 3ava3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3doe3acaoe) 3929 €032aevd 2 ev3od0aot esdt#f | £ 38RoeR36ofhgesoyd
AKxdenoaasaot, Y3e83ayRI Uy)o-a3d a9y 2¢a6a Y

ceodosasotT]|j@dc a3 des3sRecot e&dayo BRyFgaeR ceaxdaoes3acaoe) 396

a R, R3e¢023RGoa90Rt €0aVY9a021tRYe adz3zReoTo gaacyansosasviRaxsaeat] ,¢ as @y d R3
Zwedeas3sRecot 2 R3eI23RGOa98 Rt [EjpdivoR®eRd (xzmedaoeaVYRaot Annenmn
eRoaoafls O6Toole D [95] R®e ) BR@EBRIFaARtaee 930, Y% -) (} R2 e¢ab eR2
90t eco3dd| EsERbYOdR3H do¥yi JanssehJ. (7@], 800) 4 % () 2 o9b 501 ¢f
2b 322 e¢RcdeaBvg¥y oa3doapnposaosdt, tYWaoreaam ot & yYyR3gaga0 a3dana
Y3a9t dRd ds3eaYesayaao2a Yo WRaybg¥headalagad fidotze abafhR-arf 3
e3acae}y 3 aRyrdiIeRaegat Y 1, ldmecrdyaRRaFks (FoBRDIMORGcO2I, o306
277 e€o eRooahos Affi A [8]9- 3Jmewetli.boFdRkovBoasffasacOdTool e D.
Yaoyoa evocedasa¥ardoya JdR3B3 3RDIV0Id,03¢ YRI5 % 3d) yYRay¥Y (1}

yaya 2bfr 3RagH rabaeR3ahe € %o ®3RP®PIN®O 3 aMreo s staad JJ . de s R
9R3¥3)1 8 €390 Yheodliddago b ajRyt 6la2d7 e RcoaagayY. ¢RbdoyRIGat 0
99 3292pDRae yYyR3z@ag] Leayo oxdomadedder aadesflogo aeaadanod§ e ¢

1

>dj yRay €] 9dGcoo f oy Rg & YR cedBaoMmagYRpaROHhaYRaI6: Wi-er s
(ce®dayoyaszxdoae 3a3)eh) Roxssmdddgopa¥BRB¥3c0a | 3 ob 22

baYRoao6. EricksonRA[43] 63y 1 ob 7 (14, 3%), M
AK3denoaasaot, 3RbYOYRI yfp-azdoaoe ayzdeae oa¥ya ob 181 foadi saoye.
eadoaaadt H§E. KeyprdodaYReoaha Y ecoaxdbeado
¢te a3dapnoaaade 2 cofaoyashRBht dadlaeByYRa0e 3Yorvasadi 3
sapae f hati 3YtbRa 3 o3ox-0o0oVoazmym®med o93RB33corda3zdonsasdrsca- 3R
paosot ) gR3Rdea3as ofr hadeRdeso¥hoeagadiolg e, | didooaoyaado
€] 9dGcoo. 302 Yheoadoooowoheg aff@eo 3aoasedyaszdoa a3dapasaose-t )
af hasahfg of 3RbaYRookovyogydpygygR@®aryoaa 3aede, a2eoaRdoe €302

¥
83RJe R, ceaenad] eayoaas pawda By €90 dadsoashdoR georya RbaYRoa06 3a3d
3dqog Jbda¥Y ofr yRt YyR3gagR- ao¥dapnbaodoéemdaae3zasBYRaoa dI23»6) 3

dtas 0, 5%. O 6@ DO Y3aste-c YoddRuie 34 oY aladr,3 Rb4, 83] . L oadeae:
YRoo06 dosxeeoboaayes 3832000t 3jgyadlBivrRIFRozd®3dBR]as bRYOQ309:z¢
3RbYoeot a3deand0826, Y RPeaeeRB ok F3MRBoBEz@ RHYoeo2a0 wmadad

yBBe 14% [ 10, 95, 1009, 133] . oagmemoae3dbdodRgapypeadgdos dRDaF
303d @o3denoohA)p@ FasdoereofhgRoaNa>283daY XYocagedadi dog ed-as
baYRooe o9a0a9a0aa YHhzad, 33dR0 aoxgot ) Wi waeXeoar 3 RbaYRoos
Boyoaa y3aboaha a3deanoaasdth.- TRBRPRoeszaprRoae Yroodoaszeo [ 1l 2
8aodaeaaYasaoa B3a9f abR Yo3 ogowsy Yoo hRdegzed BRHPR, ®ea38g-cah
e} 9deoo daeasoash eo2ya¥Yome-R 3[dbbh7]3cuwadiR3a®palzeaes dorvydo [ 11]
sheaoenady eayoaae pnpadabfh [86]. t20360H 33a0ea3B80002t o9oype ff
Ardengh J. C. [12] 3eoofyostfRephaeadadhaaooest gyhe-BgEad ®bBgps
Yaboaodyog Y 1, 1%-5Bdd ydRusve gbsathy, 6Rd o Y 3 e&ffZdi e3Re3ad aj4sets @
9oYeoafr 3RbaYRoa0e (Y 6. Y. € Raooedyooy DO yadogoegs3 ayYRya»lV do3a L 8 &
ceoenad) eayosos padabh, 3RbosaRBc doeRAGgstaadRd eva3reRays o
e3a¥YhyR1e 2 39), doyeR ¢)] ogdadaeadaRtt ao2dRYRHDOYoare L oeaszo
af hade] 3o0e8a3garvrde yas3ab oavVvbpadio®edpareYa 3dj yRa¥Y evadszaeRa
eR3ao0go9] padabh. ¢RbYo@oao eRedop gdoanBeaboays> gRIRFgs @3R3 0
392631 9R @&agoa306adi a] 1 - f ochoesecR®Bo0at3 6 cepR @ arvaoaodt wvodx-dasc
L2, Ardengh J. C. [ 12], R oeRRdenech RO TBo,019%6 0. 305 T ReodH3 &Y
Mi cames C. [ 88] 3Yt bhYRIte- 33cVomxzsmmpepxs avdd 3dae)] acsc B Haei
90209 @62¢R o93¢cadibjashg cg-oadcrdadvdygs oyadar e 2923680 YH-cod:
909 ob oRdve t+ Ydt ae 3t ©ORmw-0ewo akE3yeycwszed a6 €3 aGcae) 3h (8€-302
996 Ooydh [128]. SYaodoyaoasa oBoasRpwmeadrRRHpPITdes evoRwREHyBJDO
290096 oydh TEEL psBRbaYRaoze Yeadwwt jst, voddeaRygeaRdbyga s
dj eayosos padabh sanaa €Edao9YhRe3) vpoamadely Ydot1yog oRI-YhQ¥F
901 yR3eaefhh YabosodoeoaYuoR ymeddyo ORadpygRtg, doyeR-Y 3«
Bo98R o0 ds3aYeagayasaot, >3of0oe@di gy ¥Recade@dadMg o028 VRDOY
aag 3t sy dR erddectarouoc u[ 19, 8l]ya3@o@aosopradaeaYRaoes 3 pDeR-s0aQ
Y3ast osadecgas3fha RYeea3h [30,3BPgaszld 7ar AlBBy o ylad 6geraszRBhoseYoR o 09
] RbAYRI @, yea 3RDYOoYryoesat YfleseRIbufg3Roceaset), RI |YZ geaceeas Bassto e
ahe eRadq3aReo28 e e3atYdaosodmztbooRBRdayHhaRde 3ah, e3adRydR(
dayd) 1 3cacaati Btpna3ego, R wweosddoRagurgad@d BaY ¥03adoy o
yasoa 9a o6doyRaag3zt 268 eRdqayvapg&X¥dtescsh smosYr3ayeR [ 10,

REJR |www.rejrru|v 58 2 B@&lstcOdzg§ yO
Za3aeeBa Y 3ava3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3¥Ytbho, J} fodiofg & ofr haooe-hopstigdTodrlERBEGYRI38BDY 2, 2%) |

190 33023800021t ovommyanthr yaesRe K&-Xpu an Wa n g [ 76] ae) rdode
eoRyaa382d9 eadpnpoaa fheti Y poaeaddFRarea | R, RaRdoba ®d 9 Ra
doyi €30 3oyueBRa020 dozgaboawdhyoRygRdeeoReRugca (282) , oz ¥ d:

9R3 ] paososaya eRegadoayosyasdeay ae adiRbaRY Ro odabo 2 ofryR b eRaoafg

>des 90afrgard9azx@iI ay o oEoMBJAeScEe-y D y e aedase 3> 1966 eo 2
2ea098092dodReco9o 3daeyj aa YheoRlRBAIDR Ry pdfme pe ar 3 Raf R- ¢ d:
yas Lt eRedl|[igsty ofrtbReaoadi®eosceEbpteyY dsedadsalRoRIR3i e£30y2aR,
€30eYO3x68Y)I1yas RaG680f 2369 o eg3RxmsdRodd3Ridze 20d a8et.n a 3 @ i &3danR®-a9 ¢
t Jyaeeas ¢e28609G6o0Rdi oayao303dBeRRFEDHeOItoadYaoot dasgRdi ah
dadecoaaahfhg a3depnoaasaoe € a3 das TY fZs o dossmeaRudtt aha e f dodBRe2D
i ST | €, e3aYaeaaoa Regogooadm»adHygs sePRredR 38 YaYRJIOD 3Yaeveaoasot
60do s3adasasaejae o9 OsasodRoejasdfl Z O3 sboceaRcRe) 3 9 A a af ba3h
OR38322968603B8009RdI a6 | oervazdddd®do y(gABSdaE) y Haly3), ob ReaROHo9bBHR

67, 74, 83]. yaah. O 20 9b 51 o93saysmdR ¢
TR dogR PR3Rdeaa3 2 yR3eaeR oa3dpLgamd 2vRa g fpruarkvdang [76]).
[ Mdztsy dzj dad § n %
| kH dzOV / OB WOWRd d s dz 37 34,6
IMmlster 2 §O0dStej Olsd s 36 33,6
stetsoslsj yd ded J 14 13,1
vl BB j tOkztedzOY t6j OC y 12 11,2
RdzW d ydtetse Odzd J 5 4,7
1 jusMeOydqw 2 1,9
rddud diisj ud dzd j 1 0,9
Il mMict 107 100
OheadoaasoalljZst) o9 dedeyobjadbideoRye f) 3 ae3 o3¢ adbg Y BPEE-2B 3¢
raodi oahg 3oe¢3tpasa 3 303(dpes Yhg dRPORDB L YR 6. OaRaRoC
gada¥Yhg ddaeed Y e6dRead eco Opdj cBRepALGreTeradoaasaahgR-y 1
dRaRdAR. Fornari F. [ 46] R- 2eoa®da¥RbYVoecbi »e@Rci t g a3Yay
8RB oya3dog >y Ry oY o3 eoFedjontd&Z cs8Reoadoayoyasxdog 3&36at
ddasyRaeda ea3da Baoadaoyadi pad) ecajyoadessd 00 aeddads fp e o &6 a8 0 & Y

daae3adas 83Ra3zxd) e8Ro ooy a3 -] da RRmeRDYYq ydoooYddegYa, t 963 do ¥y PxEx,30Y 2
sdaea¥YRoot+T|(B)Y Lt eRecoaoseiaY, ¢ RBRa@xvdRey ya3dog a36at adity-, 3
yog 3Rdes ecaepnadjeayoas nadebhR3coeadmDadYoahg ¢ 3 a6 adesvVy Y
O bRY23092360 a6 dodRdokRmEedaygBgadayg 3a368at a0ty F 3
yazxdeyes oyRyR €30 ¢ef3ofV,aenRYadayRER>da -FISE, Yheadoaaaahg |
dRd @20 e¢Yheodoaasoos Tl Z cop- qradidadywya, exszdansaaasdt f hdo >
¥og(g Yoby Rdobo3sj1yog sadagae &0, A&%W):LE,T,009t GR3Rdea3s o2 yYyR3aga
sR3¥3; 68 oydh edt 6aadeoyysdicRredoswoadecoo 9
DAB €3aQgoevIai yaszab 3Yemeroll TsRaxrpRzexRdi aRt / 83 Ra 3
da3zei . KejrdodaYRofh eRoeofha,j oFd 23 & 3nod3R 1VWhocooecd o aa R} 8246
Yaobosanoaaszai 2e)J gaodayYoae I1da>o08Reod®gO29pa3¥dz3092 ayRYyR903 &- & o
¥Yyoofh Y 3abjyliceRe®m oot Gaoadodwddi  Fc g . y. 7337 3adoevadhg O
£} 09dGcoo ac)jgodas f3IYooaer-t NbPF@RDboIRaws ), B3 Ram) Da&@RPa
3¢eadeoYaans 903Roeva90Db03 aRYRorooedst s hgrdavaYaoar 3RbaYRo0t 90 3
900 33RYa20do yR38a68) 3RDYO@gOt sdHfB35co(ala;a0RBe¥@bR b 8246 f odi ¢
fr31¥00h ecoadldoZ t0F FE§€ |} eoRcomr 3RbaYRa02t 90 eaenad)eayaas |
BaY 3 o9aa2c0a3Rfadi afos 3Rdo9560c $OnBLRLY oo adadoeahsdoabBd 2
padabh, deoagas3fseoxwadico @0 affeoso oaYaor 3RbaoYRo01-3DY BBR3J
e3aYorodR3i daaRehi YRoga Rt WYgoodoozeicaeRgot: aapdansaaost , 0 dR
rodi afhg, ceas3aahp@ogr hdaf Y AH10V,ddade%, Rf e o902 o R, a8RBt%, r addkiaY o6
38RB823B82Y03dD9 boRyo9aa ¢€3avhpwm Oy d %y RageaeeYfjvyaaoa 68ask ai3R
YaabaodoeaYaoaot €ca3o090g@a9aREi-oaMg 0 BUUW,ERIBREDyO®B,o0FRW oG a8BYHAY 2
3dog >y Ry &Y aRe BRdqaYas cedBRde R¥fleaaeaddVooKeoa oRsdbrBIDO!

REJR |www.rejrru|v 58 2 @ B@lstcOdzd yO
Za3aeeBa Y 3ava3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

dasgRdi aho 23Qgaeoa9, of J 3daoYdaad§oo o6 t(poaddof) 98 3 Rd &6 &9 2a0- 3
Bayaaos2as eRadaaReIB8R, 3Rb-Yo¥Faay sxtYodbadxmda Fsaeazsaad ) b
ceodoaasaot eaadaoyodioas €} oad¥8hHhysRiIe 8RdaYha oR YRHE|p@oa®]o.a

ts3aeo eRcoaoaesaY (1310), Qaszhdaazty)gdodRcoe RYsa3f

B3Roa3zxL badRyaRdA|8Gd 1 stdoVare) 9@@¥R3B20a3daecdI YRPDD YoRwbo»aa
>f 3RbaYRoaos6 3303380001t ,0-arddpomxuoddaoaIFRoot 33303368099
oyadi aoc cgPdsoacgosayash S5Yaragdiyahgaoadi Y Jeayatiyas eo

(0, 38%), Y g8a9 yoszdu2 HBljeywWRHe gy oy da O ae ) goadaYas e Reg oada:
(38 RoaYodaszi 3Roea3cotcgadi oBR3 g argaRIi 3 Rbh Ypmjodooeedono®ad 6
ddaesda 3dj) yRt, ceas3sdas3sRcobd- 3809darcaogd¥Raec3t 7%, 060 dasRd
eRd1 3d) yRe. ea 0, 2%, y e d 3 003 de t3pRib3Yeoi et 3 d 3

f st € fAdR YheodoasaaR | 38k HMIFoed xR a6 aeheR Y3 RyR.
3 9aYoaofr3RDoaYRo001950 YasgseayadsdxaBRDAR H13,I Yosae o33 0e3B68Y009
ceada3zg0, doxi ] 1 ob oo0o@- eYoadwReenjdad Bwo¥e9Y 3 YaaboaodRI yosa
95099 & }Jea3pdYRdO 3} fr ada¥Yha o Rayseyjadetocto. e Y>> Y3aot sae?
A3xdenosaoadif|ji€sts RbYodo3i J 4o Radd a ooth, 3YtbReoaha 3 Roasz
193 fradiohg 3 eR3R3a0deRdIR-o Neomd3 sofrooYuess;f 3 RO &% doasndonceccoats Rc T a9 ¢
2901990 Rrea90o0Rdd} oRt padbe acomzd ae R. pRo+f+ adaa yRIapweesd

2 aa, 3Roa3eatcadi oo ¢ 3 aad3 RBeoyYoyomoaas 1Y dg3seeYuarGo a v o R3 B8 029 a3 ( o
Yy 0 202 J 1, B3Raboea3 00 ¢ R¥M ¥oeshoow dRayyeoms Y cea3daoae a3 RGO s
84} 3h eOuydR1, } 3earvaa 3RD3avIGRPmmtoRfradR eR1 83t eR3Rdogy- ef
daoaa Raggofroaeodacga3Redd eR3RdaderRrRdiYsalimeasaoa 683R@ao 9

Rfr3cd331l. CosxfphdijesRRdasa ot oR3gd2@023aYR80a a¢a3REIo>AsadDBR D
yasdaes poedes3a6D a3danoaaodt Ruedhevwbdoxsdoyp y Brdaya ¢ a3paf 0t
(3, 53%) b 85 eRGo0ao9e8aYQ- cdRaBRBaR3>asxEtY ehgReadi aRt
Yooowsoea3Re3M)J]e®RdR c¢a3opaoaR3) raoaosa o99abyaYoayos (3 aVooarf 3

€03aYRYY0oe3t R daosa Rogdr ovdgpRitecczdResadR. t3aeveos ¢ a3a0-yo3
;1. Coxdbh i eRecayayoaoday¥ (o8l aodRfodoyaszxdqo baRyosha oaRfd
e0920) @&a3dapnosasadt 2683 6838Ya¥RHENH. e RcoOGaBaY, o Rorf otdvadat a g 3

bags-RaRdob (frabeosgoazocRadidueseYadeaRadaba [ 89, 93, 99, 10 ¢
G200 O @&3%ofO009a3B80a06 O033dare) a9 a}|pl cchoeeaodafyyoigRYaeaaoas.
3deya> oyRyR) ceaqgRBR&GCRY ao3donogpadachose 338RoaeR3686a9 coadyy
f st¥lL € 3a368RYOdR 0, 98 %, B-doegRdboadPHeizsz@xraxzrgda2t + Ydot-ag 3

3 dae 359,02%. €ot, das a3 Rt , aeoaRqe, 630f ) a
O eRfdoca 2 e€30e3eRYdaofRRezgaeBJo¥RJdt ag 31t 2729 YRDbOoO Yoo
a9ha ¥ 3a¥vI Erickson R. A [ 4ddosgReappBiad yRaVBBWA It of ya

3RbYoeot o3doensaosdld Cc FduRYjoywda go3)3y02ya3dRt 02aYRDOFD a3«
92368690 268 af+hadeR gaodaoyadi pagasgadcaezad3raroa 6Rte Y 3afa

} st €0 Rdi eas3aReOYahwm-3s8azapnh [ 84] . Tasadeaoyoadi aRt ¢}
djyasaot 9Rea30RAdR evdt o9@x@3doodReey yadagaey FaRsvawaaddfas &3 ae(
dodqReco22 voRyoabR. 38303aYRAdR ¥Yhszady)rI Yyl Y@¥oaga

LeaasgododRcot 9aYoor DRbhbavHooyee3ci¥e006 21 ®B% 3206 %ae3a
sanpaR a0 ecadide 3 -Ele®oy®rdes) [64]. j 80 ®eReaaha dess3ad:
9o0ya3des €3Rdeoda rvo3adea-ozemdydhgIiIssrsbdeeadYReadacs, RI-dRbB

eodo Tl € cop ®B®RIYOeraoaoaoasqg- esypxdla3yeaoyasd) I 6ay o a-950i[54,96,6 e R
20a af 3RbOG RO €30 -, dRsRzs&RJb24, 137, 140, 14242 % KediRWRa
, 900 R3B008a3daec020, | ¢?2C03- ReaRwaol |V geRtm etefo o a9 o¢c) gadace
Ryesas3goyasdes odRe R3ce3RJaea3RHXFOYRaG 31t ceaav¥saea3Rdq3> [ 66
A3danosaosadt 9oy e 3RBYOIGi 3t ¥4 %Yord) FdRmPBYSyea yoadha 0 a [ 6 44 - ¢ :
Le2g YsarReadi 3>8Y dofo &- radeoYwdResovta o d 3cee¥ade ay aa ot af 3Rga &
e 03RGcGoO@>99a5 €0328aed. 3Rbsasas a¢) godo: y as saat ¥
boeoR3xeo9a3xdaeot. Yhya 303d YeboasodeaYaasot d3eY
Oheadoaasaosa ¢ @aGoxy edien-0 142]
89a3080di aa fabatgR3z3a Rt €e3acae) 3R amn XKa roe dH evcatet JL 3BRES6] g
YyR3gagas oa3dopno0aslds (< D, 500dt afpe ResRdIONXoppY3xraeYoasadi aa:
dgRr1ys2a oa3denosaasdt 9a frhdo sédpygfHhoeot [dRAd3oRAdR e©dt >d®a3d:
BR3@a6R pa a&a3depnosagsade, 3RbYsdRaayVRaIN| CiemtdZ) Y vORYy 93
s50eo2R3Bo09a3dae20 -BHHz3reOIWROBYRP)] gaodas ecoepnadjeayosaos wDodab
eRdoa, dRd & odVYis3welas ROQxa3cusacefipe 3236RYIJR 7L ®E429%R j st
gdoaRaszaYha BRe3RehR aR & oY ok aoRome admdHDRPEY R o o & 99 9¢ 309838eduades <

REJR |www.rejrru|v 58 2 B@&lstcOdad yO
Za3aeeBa Y 3ava3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

TR docR AR3Rdea3 9 yR3ga8R o3dplfummdoswRaadfd Eri ckso

(B jCl-URDY nOLOSI]|t BMds) YyOfMistsls O tsidzsy dzj dad 2 ,
gl (1 JHUV1LRY
[ jHdOMmlsdddls -of ish)dzfj)tc Sz Bls § d 2, 4% ( Anngmal.T4[10)
r h j i i i r
g‘;‘é“éggégzg@“wo‘stm b 1, 2% ( Eloupaidivgpaj]
SOdzH dH L case reportRyan A.G[109]
lryprp ?

T (0d 14) Nguyen H94
3,6% (6d 1167) ten Berge J123
Il mMicets Smdztsy dzj ded 2, B @GeLOE ks it 4,9% (2d 41) Hollerbach §70]
T (0d 77) De Witt J[36]
1T (0d 197) Long BW85

stesatslsj yjdddd MOt MisOdzss 4,9% (2d 141) Hollerbach g70]
0,6% (1d 1167) ten Berge J123]

: S :
;4:‘1 |md§r mdé BU qtsdg dadltGH i d d; ﬁ]gls Jf”dg?;gt@d; 0,6% (Ld 1167) ten Berge J123]
1ot§zfs ;[ g ét‘fgég Eg BY JwLObEBL, ¢} 1,2% (2 d 1167) ten Berge J123]

1 s dz 1,2% (2 d 1167) ten Berge J123]
V{rreJor dyuder ¢
T ( 006KphaleDIN\]4 )
6 % (10 d. 158) &d
1,9% (3 dL. 158) md o' |
EloubeidiMA [42]

case reporChen HY[29]

Ifjet thdsy djdd?2, HPLOS st

rjazydzyr 2 fjtedlstsdzdls dzO W e

skad

gz telst (2O Wisdzai Cttso slsj Ud 0,8% (1d 1121) Gress FG60]

[ EBH | d2Odz! dzOV f j oW steOydw 0,9% (2d 1233 Raut CP[107]

steso slsj yd dzd J 1,6% (2d 1121) Gress FG60]

1] OdzS o OlsdIs 1,6% (2d 1121) Gress FF60]
2% (2d 1100) Gress FF60]
1,2% (3d 1248) O 60ble D[95]

7,4% (2d 127) Hollerbach §70]
vics@BtsL o totslsdes?2 o j dzf case reporatsumoto K86
é l(IDZznO tdSZgZJ o O ¢ &5dzls Odsq dzOdisofiadat case reporPaquin SJ97]

srfrir1so
I sdzr, dzgj fYtsltcjBtso Oah OV dzj 0,8% (2d 1121) FritscherRavens A[49]

oL 9 Isj d3d o tststs lsudrtsi2s Ho |
é’tsdzdzq’ lsjjngr] dzjs 334 ( O Bj jck Qcizls dzis% case reporPfaffenbactB [10(]

YRao09 Hor what JD [71], 838 RBeWRRo yjogdt s acd wpoadadeRIi a&; 9R
sSys-¥T) Z, eadqRbRd, yea 38RB803poeyaydyh ¥a23&¥3ast e 98d6oo3 aa
Yasoeaya 3Rbdoyot Y y) 8e@eFoomdivowagseosd 2eda¥3sRdi a} 1 ¢ oaada3za
3680 L 82gQ sagaed2d 908, ocofwmo Rduab esreedRxdijpanady edR odssawYas
BO08®vAADGID 3Yorvagadi 3 UW3aaBRgE I £ABW,O9¢ ya. yasab e6a MRBEVWB a9
f ST € ceasae 368 Rdi o hod §) 9 93 3aRIVte,0 Y e &3 h a €309 Yheadoaaaod
sagaerddR9o9. gos3)}3yoyasxdaya YosarReadijzes YR
Zos029a | GBay o, 90a3ca309hgadro¥yareRoad) aoyoaae bpDadabd- ¢ )
ceadi by-Ti &Lt t Ydt 16831 : ddiyaaoa 3a238RYdt1Ia e @odo
1. 0 33RYo2092029 3 y3a3dnodiR/HOgYeoysesdRs coaepnad) eayoas pad
209h90 oso0®adexPpRIca 909bdo@-3029d68B9)P8gRGcOO ¥3IrYoee ¢€ode3868D
daYees desaeRo2508RGI20 coa (goR) &EjyvdpEhllp@doapays®Rot acgat . L bYaszc
aRdR (Y o933daeaYRa8020 Forin-ardaaoFeRdLe.a afysb |9 asR3md&Rd 03 o YdRRo 01
¥Ya9 doadoyaszeX¥ppZ sgsedRbRoa 3RMRYxemwda YhHheodbhblo®odsz j stRda ¢ o
saeReoYyn3dqog &683aYaY oc)jgadroYoeoesrdgaedebh [ 98].
pd3aYae ddaegyRaeda) ; 3. paszxrsaa3t 9aR 3a2ea368RY¥09f
2. 232 Yheoadoaodp?Z jxsR33® ote0odi 9336 2 3c0cogdWoomrm@ei R S
8 Ll galoevaszrdoeeR evo odagrgdddr®glee RYRAYR 3c a3+ oY [T e ef€ws ae:

REJR |www.rejrru|v 58 2 B@IstcOdad y O
Za3aeeo Y 3oevdad3pbDRood



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

3t €a3Y&HR =»wPryasRoaot aa ag8oozjoxBwmAF LYy a3xdRbD aer33RY Y g
eayvyaYobafh 9 3)yaszeYao azedyoey o FREDoFdAIVRAG | 3edTDBe 3] YRaY,
YdgdReR [ 63] -RaWeinsschess RaaRF® voRyosa3zgoyasxdRt Y] Y3>®¥0o6a
[ 48] €3209293683903aYRAe 0P cyd3ojyeocanzr eda Ry 3380y R1 68,9 a3aaklVa®
baRyoosa3ze¥| Fs¥ YhH+ o3 oywoPRacdPo%» [115]. 309 B8RJa&9 3e3of (
Rdeodo (deesea3Rt rhoRa¥YROa300eR oy 9RBAU30RAdR  Yht Ydt as a3
ab) di ReeaY 1 8aya 033daeoa¥YRoadd Rova a20le% 338 )e§RR (Y, 2031033 105,
Y edRao3aYRo00 eRdbiYsoggwmelosad s 121, 122]. t cadi1i1Rea¥YF
Rdeodos (fhAdR 3da33a0adeo3aYReBRYYadd % dABWYRODY)D. €a3ae -g£3aY
4, syo2e8fAQYRYt 3)jyaszevYaguwefHaYRr30020e93020 Yoabosoapnoo YHAHeooadswenReoouod i
S| € ea3ae e3)yo9oadyayamdwMmRcoo9 38302d6)3hH O Yoa)B3I2€E3a6:
Reas3soRdIdR edt 923 doaddywy URadyo adayoyasrdaya 3R36Ya3dR, €
39 ae)Jgada¥Yhg ¢ a8pRupdoy seootygo @ &+ 8 &3 @G i 9oD0G68 -FO3[87A LG i 5
adabh (ges3avyRt Yoby Rdo boRG o3 0a-e3jogyeadeoR o 0 WA 3Ya ) @830 ¢e3agadayY
qR+t eoRyoaa3zeoyas>dRt B2y o o3B3 R¥00meweIN, 3eadadoyoaa3zBi 908 :
90bdos e 33RYoaao1l 3 y3a3®FEIm Alob0 39)lo.c >R fF aodoeuO g® 3 3o
dR9o2 Tl € 3023d deooaeRos0oRGcIoOGeEydOJGchPOIBDY O 3¢ a3aF &9 cead] y
dqRaRdAR) , SRyao0RbeRobtRRvGD=zWEJ 1t Gogadayoyasdoya 233daea
3] daYae3B8YR e€a 38RerI3aYR®-0OI13RBEygmbidaoR1t) gR3€e30 3 R60t Yo 830 ¢ ¢
Ga33aY, obeveReado 3ale®daoavedRY ERKbBJd3aReoIyaszdeys 30d3asR,
38Ya vsaeaeR Yhf a3 R, dRd 3 cwezRWaBadas@dy @Rt ¢ yJ] Y3>8Yoeadi o

QO W

o MmO

3ae ®©v3)]¥0299 ey dNPRov ResaddRARar a 9032 R} PR Boe3) 8368Y0Ht
ed+t sa3dadoeyoryadadddRes o2 FaxrosRyedHaRRyosadi saya dodoyaszedr-R o
[58]. 30RdR ¥ R3eg023Rga. t Jyagas

fg?2€0 o 30683ay3ReofglefdaeceogdduonlleaoyYoaaszreod YhHheadoaosaoto-j ¢?
yaoosot fooe3zdgcoaya> sRea30IRAdRe3 agadaYoesr draxxRVas 2 Rz3edd3 RG:

pa3xrsae3t 8aR 90bdoe |} 3aYaxpde Rrzdewmudlowayaae bDadabeft, 2
f st € -2 %) , 3te RYea3aY [30g8acb60obddDdodlFdapot 23@d@pn a8eRd 0 ¢
133, 136], } dRBbAHYRY 9 R 3o g33oRRuetsroyvoRsazetat 3 aadi dRd HdiZg a3«
8RJog &a3depnsaasadse (Y yR3ei=>3RI p00 R beoaddeomeaxzRdze RaeR3a e od.
9] 1 Yabosanoaszai 290do2Go3 aV-Rowdt dqaaxededapoyasdeas Yaszododr

djyeayooadsaboho [ 8, 10, 43, 133][32,458:1832%6RY09) 1

3 8RdJaYesc ©30 Yhoodygddazo [2A, yRddiyaaoa.

38, 77, 114]) , eadRy RI @, y 8 & YI Rdtoesa &rdoRbheyx,3d3agyasRaoa
3028} RGoe ¥ dRyas3eYa Rdi gju3 oRBaIX§adlff € oc aveabdare R399 a3800-Yhe
ya¥Yhs oRYaeroad09 9apndo &30aBtumicadbpBHdE3>Rco0 eReadayIya:
eoyaszqdy)1I 30683ay3Rea]I e Rodsu RRaReysRJoIFdoig a3020269I3:wY,
Y3geaoes3zagadoVesagxsRws 0/00-dozsRyeaszdas LddadseoYeaszao,
3Rcoae eRoadaaReoyas3doeys 3adWmhiecaRloo@adt e Radflm>royadi aa60-¢) d
€e3a3ce0deoYahg o033daea¥YRo0ec yoesedgosgarepREaYod 33a0va3686089009,
3ae3ay3Reafa sagaeddo codjycaxbooReadaRdR 2 bR+ 319¥-00 9

edt cGcogadayoyaszdes Yas3ododRseVYaoexRyR&GDMRep 3 xo9sR3¥3) 68y €&, €
eReadayo0 coenOad)jeaysos pDodaRH3>q e ouWUREII@ | ¢RJ 2e 809 Rdi &
3ag3a3eadeoyYoahg, yea frhd eddg)yaRdisrnRRBMHIFahg 3¢ 03mF Y

3ab)] di e Ra) eadRbRdO 3Ya1 ¢ aRbyoocoRssgodadeog iae[} JB.daF¥ g € a3 RpadQ
61, 109].

teoszxad doeasRaey) 3h:
1.8)3e1r1da¥Y . t., payoseRe O. d., sBozsfadeRRY Ao Odeesd adydeopmedlaf & / +t doossmypdadRt
deoyadi aRt €} 9dGcotocoveardasamxfaszrdee007, d {3 (N2 . -364
63R3a0ay3RJ00 ¥ ooadeodoayoyasdaesd-t3 RdeRpa ¥/ ODRyodmalardodaR 6. o Yo,
ya3dqRt 02986 a3YaoscoayadRR0073 Refo.ald, it 4 329 ay3RJot Y voRyoeezeo2da bRy adau-YRoO

t. -299 d3aReeafrodoR3o0ac baoohi 2009. @ IN36 A yto. t .
2.8y3e1deY d. t., d3oya¥Y JL.m. , oemaylodRes O.db. o9 e3. Teaasd
oyadi aRt €)1 9adecot cae doaoaes3adasR-l o B.otsedRecdpayYu siipadeeejodio®R 6. . , "bovyoee . C

3200y DRI voRyoa3e0da oac)jgadas arddadaRasyaadRRtoe ) dee3 Rx>ra0ay3RJOHt Y- 20 Ry
aRdi aase bash /1 OaoaRdA go®dy BIOoyaszxdag BHFReRE@@UYRaoec coaepnadjeayosaesi nada

2010. A ¥ . 15, t. &gl 2008 i 1:47-52
3. payoeRg O. ., S33erde¥ od. t., 3B 36 tAdbakkeR L. ASilVOstri GoA., iaves R., & al. Cost  -efficacy of
Yhe a2efe e302909090t L dade 3 a9 9 &y o eddesedpia dieasomography wig ah fme-needle aspiration vs m e-

REJR |www.rejrru|v 58 2 B@&lstcOdad yO
Za3aeeBa Y 3ava3pbRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

diastinotomy in patients with lung cancer and suspected med i-
astinal adenopathy // Endoscopy 1999; 31:707 -11

7. Affi A, Vazquez -Sequeiros E, Norton ID, et al. Acute extral u-
-guided fine needl e aspi-
ration: frequency and clinical significance. // Gastrointest E n-
dosc 2001;53:221 -5

8. Affi A., Vazquez -Sequeiros E., Norton I.D. et al. Utility of EUS

in the evaluation of cystic pancreatic lesions. // Gastr
Endosc 2002;56:543 -5

9. Al-Haddad M., Wallace M.B., Woodward T.A., et al. The saf e-
ty of fine -needle aspiration guided by endoscopic ultr ~ asound: a
prospective study. / Endoscopy 2008;40:204 -8

10. Annema J.T., Veselic M., Versteegh M.l., Rabe K.F. Media  s-
tinitis caused by EUS -FNA of a br onchogenic cyst. // Endosc o-
py 2003;35:791 -3

11. Antillon M.R., Chang K.J. Endoscopic and endosono  graphy
guided fine -needle aspiration. // Gastrointest Endosc Clin N Am
2000;10:619 -36

12. Ardengh J.C., Lopes C.V. et al. Diagnosis of pancreatict  u-
mors by endoscopic ultrasound -guided fine -needle aspiration.
/I World J Gastroenterol 2007; 13(22): 3112 -3116

13. Barawi M., Gottlieb K., Cunha B. et al. A prospective eval u-
ation of the incidence of bacteremia associated with EUS -guided
fine -needle aspiration . // Gastrointest Endosc 2001;53:189 -92
14. Bentz J.S., Kochman M.L., Faigel D.O. et al. Endosco pic
ultrasound -guided real -time fine -needle aspiration: clinicopath o-
logic features of 60 patients. // Diagn Cytopathol
1998;18(2):98 6109

15. Berge J., Hoff man B.J., Hawes R.H. et al. EUS -guided fine
needle aspiration of the liver: indications, yield, and safety
based on an international survey of 167 cases. // Gastrointest
Endosc 2002;55:859 -62

16 . Bhutani M. S. Emerging indications for interventional end o-
scopic ultrasonography. // Endoscopy 2003; 35 (S1): S45 0S48
17. Bhutani M. S., Barde C. J., Markert R. J., Gopalswamy N.
Length of esophageal cancer and degree of luminal stenosis
during upper endoscopy predict T stage by endoscopic ultr a-
sound. // Endosc  opy 2002; 34 (6): 461 08463

18. Bhutani MS, Hawes RH, Hoffman BJ. A comparison of the
accuracy of echo features during endoscopic ultrasound (EUS)
and EUS -guided fine -needle aspiration for diagnosis of mali  g-
nant lymph node invasion. // Gastrointest Endosc
1997;45:474 -9

19. Binmoeller K.F., Thul R., Rathod V. et al. Endoscopic ultr a-
sound -guided, 18 -gauge, fi ne needle aspiration biopsy of the
pancreas using a 2.8 mm channel convex array echoend oscope.
/I Gastrointest Endosc 1998; 47: 121 -127

20. Bounds B.C., Brugge W.R. EUS diagnosis of cystic lesions

of the pancreas. // Int J Gastrointest Cancer 2001;30:27 -31

21 . Brandt K.R., Charboneau J.W., Stephens D.H. et al. CT -
and US-guided biopsy of the pancreas. // Radiology
1993;187:99 -104

22 . Brandwein S .L., Farrell J.J., Centeno B.A. et al. Dete ction
and tumor staging of malignancy in cystic, intraductal and solid
tumors of the pancreas by EUS. // Gastrointest Endosc
2001;53:722 -7

23. Brugge W.R. Endoscopic ultrasonography: the current st  a-
tus. // Gast roenterology 1998;115:1577 -83

24. Byrne M.F., Gerke H., Mitchell R.M. et al. Yield of endosco  p-
ic ultrasound -guided fine -needle aspiration of bile duct lesions.

minal hemorrhage associated with EUS

ointest

REJR |www.rejrru|v s 8 2
Zas3aeeB9

/l Endoscopy 2004;36: 715 -9

25. Catalano M.F., Nayar R., Gress F. et al. EUS
needle aspiration in mediastinal lymphadenopathy of u
etiology. // Gastrointest Endosc 2002;55:863 -9

26. Chak A. Endoscopic ultrasonography. // Endoscopy 2000;
32 (2): 146 -152

27. Chen V.K., Eloubeidi M.A. Endoscopic ultrasound
fine -needle as piration is superior to lymph node echofe
prospective evaluation of mediastinal and peri -intestinal ly m-
phadenopathy. // Am J Gastroenterol 2004;99:628 -33

28. Chen V. K., Eloubeidi M. A. Endoscopic ultrasound  -guided
fine -needle aspiration of intra mural and extraintestinal mass

-guided fine
nknown

-guided
atures: a

lesions: diagnostic accuracy, complication assessment, and i m-
pact on management. // Endoscopy 2005; 37 (10): 984 -989

29. Chen H.Y., Lee C.H., Hsieh C.H. Bile peritonitis after EUS -
guided fine -needle aspiration. // Gastrointe st Endosc 2002;
56:594 -6

30. Chieng D.C., Jhala D., Jhala N. et al. Endoscopic ultr  a-
sound -guided fine -needle aspiration biopsy: a study of 103 ca  s-
es. // Cancer 2002;96:232 -9

31. Chu K.M. Endosonographic appearance of gastric aden o-
myoma. // Endoscopy 20  02; 34 (8): 682

32. Davidson B., Varsamidakis N., Dooley J. et al. Value of
exfoliative cytology for investigating bile duct strictures // Gut.
1992;33:1408 -11

33. Devereaux B.M., Ciaccia D., Imperiale T.F. et al. Clin ical
utility of endoscopic ultras ound guided FNA in the preoper ative
staging of non -small cell lung cancer in computerized tomogr a-
phy negative patients [abstract]. // Gastrointest Endosc 2001;

53: AB557

34. Devereaux B.M., Leblanc J.K., Yousif E. et al. Clinical utility

of EUS-guided fin e-needle aspiration of mediastinal masses in
the absence of known pulmonary malignancy. // Gastrointest
Endosc 2002;56:397 -401

35. De Witt J., Alsatie M., Le Blanc J. et al. Endoscopic ultr a-
sound -guided fine -needle aspiration of left adrenal gland mas S-
es. /| Endoscopy 2007;39:65  -71

36. De Witt J., Le Blanc J., McHenry L. et al. Endoscopic ultr a-
sound -guided fine needle aspiration cytology of solid liver | e-
sions: a large singlecenter experience. // Am J Gastroenterol
2003;98:1976 -81

37. De Witt J., LeB lanc J., McHenry L. et al. Endoscopic ultr  a-
sound -guided fine -needle aspiration of ascites. // Clin Gastr o-
enterol Hepatol 2007;5: 609 -15

38. Di Stasi M., Lencioni R., Solmi L. et al. Ultrasound
fine -needle biopsy of pancreatic masses: results of a
study. // Am J Gastroenterol 1998;93:1329 -33

39. Eloubeidi M.A., Chen V.K., Eltoum I.A. et al. Endosco  p-
ic ultrasound -guided fine -needle aspiration biopsy of patients
with suspected pancreatic cancer: diagnostic accuracy and
acute and 30 -day complications. // Am J Gastroenterol
2003;98:2663 -8

40. Eloubeidi M.A., Gress F.G., Savides T.J., et al. Acute pa n-
creatitis after EUS -guided FNA of solid pancreatic masses: a
pooled analysis from EUS centers in the United States. // Ga S-
trointest Endosc  2004;60:385 -9

41 . Eloubeidi M.A., Tamhane A. EUS -guided FNA of solid pa n-
creatic masses: a learning curve with 300 consecutive proc e-
dures. // Gastrointest Endosc 2005;61:700 -8

42. Eloubeidi M.A., Wallace M.B., Reed C.E. et al. The utility of

-guided
multicenter

BoulstcOddg y O
Y 3a2e0a3pRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

EUS and EUS -guided fine -needle aspiration in detecting celiac
lymph node metastasis in patients with esophageal ca
single -center experience. // Gastrointest Endosc 2001;54:714 -9
43. Erickson R.A., Sayage -Rabie L., Avots -Avotins A. Clin ical
utility of endoscop ic ultrasound -guided fine -needle aspir ation.
/I Acta Cytol 1997;41:1647  -53

44.  Erickson R.A. EUS -guided FNA. // Gastrointest E  ndosc
2004;60(2): 267 0279

45. Fazel A., Moezardalan K., Varadarajulu S. et al. The utility

and the safety of EUS -guided FNA i n the evaluation of duplic a-
tion cysts. // Gastrointest Endosc 2005;62:575 -80

46. Fornari F., Civardi G., Cavanna L. Et al. Complications of
ultrasonically guided fine -needle abdominal biopsy. Results of

a multicenter Italian study and review of the liter ature. The C o-
operative Italian Study Group. // Scand J Gastroenterol 1989;
24:949 -955

47. Foutch P.G., Kerr D.M., Harlan J.R., Kummet T.D. A pr o-
spective controlled analysis of endoscopic cytotechniques for
diagn osis of malignant biliary strictures. // Om. J. Gastroenterol.
1991;86: 577 -80

48. Fritscher -Ravens A., Brand L., Knofel W.T. et al. Compar -
son of endoscopic ultrasound -guided fine -needle aspiration for
focal pancreatic lesions in patients with normal parenchyma

and chronic pancreatitis. // Am J Ga stroenterol 2002; 97: 2768 -

ncer: a

2775

49 . Fritscher -Ravens A., Mylonaki M., Pantes A. et al. End o-
scopic ultrasound -guided biopsy for the diagnosis of focal I  e-
sions of the spleen. // Am J Gastroenterol 2003;98:1022 -7

50. Fritscher -Ravens A., Sriram P.V., Krau se C. et al. D etection
of pancreatic metastases by EUS -guided fine -needle a spiration.
/I Gastrointest Endosc 2001;53:65 -70

51. Fritscher -Ravens A., Sriram P.V.., Topalidis T. et al. End  o-
scopic ultrasonography -guided fine -needle cytodiagnosis of m e-
diastin al metastases from renal cell cancer. // Endoscopy
2000; 32 (7): 531 3535

52. Frossard J.L., Amouyal P., Amouyal G. et al. Perfo  rmance of
endosonography -guided fine -needle aspiration and biopsy in the
diagnosis of pancreatic cystic lesions. // Am J Gastroe nterol
2003;98:1516 -24

53. Gerke H., Bittinger F., Galle PR., Mergener K. Diagn  osis of a
pleural mesothelioma by endosonography -guided transgastric
fine -needle aspiration. // Endoscopy 2001;33:906

54. Gianfelice D., Lepanto L., Perreault P. et al. Value of CT
fluoroscopy for percutaneous biopsy procedures. // J Vasc | n-
terv Radiol 2000:11:879 8884

55. Giovannini M., Seitz J.F., Monges G. et al. Fine
ration cytology guided by endoscopic ultrasonography: r
141 patients. // Endoscopy 199  5;27(2):171 6177
56. Giovannini M. Ultrasound -guided endoscopic surgery. //
Best Pract Res Clin Gastroenterol 2004;18(1):183 6200

57 . Grandval P., Picon M., Coste P. et al. Infection of submuc  o-
sal tumor after endosonography -guided needle biopsy. // Ga  s-
troenterol Clin Biol 1999; 23 (5):566 0568

58. Greene F.L., Page D.L., Fleming I.D. et al. Exocrine pancr e-
as. /| AJCC cancer staging handbook. 6th ed. New York:
Springer -Verlag, 2002: 182

59. Gress F., Gottlieb K., Sherman S., Lehman G. End  oscopic
ultrason ography -guided fine -needle aspiration biopsy of su s-
pected pancreatic cancer. // Ann Intern Med 2001;134: 459 -64
60. Gress F.G., Hawes R.H., Savides T.J. et al. Endoscopic

-needle asp i-
esults in

REJR |www.rejrru|v s 8 2
Zas3aeeB9

ultrasound -guided fine -needle aspiration biopsy using linear
array and radial scann ing endosonography. // Gastrointest
Endosc 1997;45:243 -50

61 . Gress F., Michael H., Gelrud D. et al. EUS -guided fine -needle

aspiration of the pancreas: evaluation of pancreatitis as a co m-
plication. // Gastrointest Endosc 2002;56:864 -7

62. Harada N., Hamad aS., Kubo H., et al. Preoperative evalu a-
tion of submucosal invasive colorectal cancer using a 15 -MHz

ultrasound miniprobe. // Endoscopy 2001; 33 (3): 237 8240

63. Harewood G.C., Wiersema M.J. A cost analysis of end o-
scopic ultrasound in the evaluation of pancreatic head aden o-
carcinoma. // Am J Gastroenterol 2001; 96: 2651 -2656
64. Heck S. L., Blom P., Berstad A. Accuracy and compl
in computed tomography fluoroscopy -guided needle b iopsies of
lung masses // Eur Radiol 2006$ 16: 1387 01392

65. Hernandez L.V., Mishra G., Forsmark C. et al. Role of end  o0-
scopic ultrasound (EUS) and EUS -guided fine -needle asp iration
in the diagnosis and treatment of cystic lesions of the pancreas.

/I Pancreas 2002;25:222 -8

66. Hirose T., Mori K., Machida S. et al. Comp uted tom ographic
fluoroscopy -guided transthoracic needle biopsy for d  iagnosis of
pulmonary nodules. // Jpn J Clin Oncol 2000;30:259 0262

67. Hirota W.K., Petersen K., Baron T.H. et al. Guid elines for
antibiotic prophylaxis for GI -endoscopy. // Gastrointes t Endosc
2003;58(4):475 0482

68. Hizawa K., Matsumoto T., Kouzuki T. et al. Cystic subm u-
cosal tumors in the gastrointestinal tract: Endosonographic fin d-
ings and endoscopic removal. // Endoscopy 2000; 32 (9): 712 6]
714

69. Hollerbach S., Klamann A., Topalid is T., Schmiegel W. E n-
doscopic ultrasonography (EUS) and fine -needle aspiration (FNA)
cytology for diagnosis of chronic pancreatitis. // Endosc opy
2001;33:824 -31

70. Hollerbach S., Willert J., Topalidis T. et al. Endoscopic ultr a-
sound -guided fine -needle aspiration biopsy of liver lesions: hi  s-
tological and cytological assessment. // Endoscopy
2003;35:743 -9

71. Horwhat J.D., Paulson E.K., McGrath K. et al. A rando m-
ized comparison of EUS -guided FNA versus CT or US -guided
FNA for the evaluation of pancreatic  mass lesions. // Gastroi n-
test E ndosc 2006; 63: 966 -975

72. Itoi T., Itokawa F., Sofuni A. et al. Puncture of solid pancr e-
atic tumors guided by endoscopic ultrasonogra  phy: a pilot study
series comparing trucut and 197
needles. // Endoscopy 2005; 37 (4): 362 -366

73. Jain P., Mehta A. Endoscopic ultrasound in lung cancer
patients with a normal mediatstinum on computed tomogr aphy.
/I 3 Bronch ology 2004; 11:277 -8

74. Janssen J., Konig K., Knop -Hammad V. et al. Freque ncy of
bacteremia after linear EUS of the upper Gl tract with and wit h-
out FNA. // Gastrointest Endosc 2004;59(3):339 0344

75 . Jhala D., Eloubeidi M., Chhieng D.C. et al. Fine  -needle asp i-
ration biopsy of the islet cell tumor of pancreas: a compar ison
between computerized axial tomography and endoscopic ultr a-
sound -guided fine -needle aspiration biopsy. // Ann Diagn
Pathol 2002; 6: 106 -112

76 . Kai-Xuan Wang, Qi -Wen Ben, Zhen -Dong Jin et al. Asses s-
ment of morbidity and mortality associated with EUS -guided
FNA: a systematic review // Gastrointest Endosc 2011;73:283 -
90

ications

BoulstcOddd yO
Y 3a2e0a3pRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

77. Klein J.S., Zarka M.A. Transthoracic needle biopsy. // R a-
diol Clin North Am 2000;38:235 -66

78. Koike E., Yamashita H ., Noguchi S. et al. Endoscopic ultr a-
sonography in patients with thyroid cancer: Its usefulness and
limitations for evaluating esophagopharyngeal invasion. // E n-
doscopy 2002; 34 (6): 457 06460

79 . Kubota V., Takaoka M., Tani K. et al. Endoscopic transp a-
pillary biopsy for diagnosis of patients with pancreat icobiliary
ductal strictures // Am. J. Gastroenterol. 1993;88:1700 -4

80. Kurzawinski T.R., Deery A., Dooley J.S. etal. Apr  ospective
study of biliary cytology in 100 patients with bile duct strictures

/ | Hepatology 1993;18:1399  -403

81. Larghi A., Verna E.C., Stavropoulos S.N. et al. EUS  -guided
trucut -needle biopsies in patients with solid pancreatic masses:

a prospective study. // Gastrointest Endosc 2004; 59: 185 -190
82. LeelL.S,, Saltzman J.R., Boun ds B.C. etal. EUS -guided fine -
needle aspiration of pancreatic cysts: a retrospective analysis of
complications and their predictors. // Clin Gastroe nterol Hepatol
2005;3:231 -6

83. Levy M.J., Norton I.D., Wiersema M.J. et al. Prospe  ctive risk
assessment of bacteremia and other infectious compl ications in
patients undergoing EUS -guided FNA. // Gastrointest Endosc
2003;57(6):672 0678

84. Lloyd C., Silvestri G.A. Mediastinal staging of non small -cell
lung cancer. // Cancer Control 2001; 8:311 6317

85. Long B.W. Image -guided percutaneous needle biopsy: an
overview. // Radiol Technol 2000;71:335 -59

86 . Matsumoto K., Yamao K., Ohashi K. et al. Acute portal vein
thrombosis after EUS -guided FNA of pancreatic cancer: case
report. // Gastrointest Endosc 2003;57(2 ):2690271

87 . McGuire D.E., Venu R.P., Brown R.D. et al. Brush cyto  logy
for pancreatic carcinoma: an analysis of factors influencing r e-
sults // Gastrointest. Endosc. 1996; 44:300 -4

88 . Micames C., Jowell P.S., White R. et al. Lower fr  equency of
peritoneal carcinomatosis in patients with pancreatic cancer
diagnosed by EUS -guided FNA vs. percutaneous FNA. // Ga  s-
trointest Endosc 2003; 58: 690 -695

89. Minowa M., Chida M., Eba S., Matsumura Y. Pulmonary
artery injury during mediastinoscopy controlled without g auze
packing // J Cardiothorac Surg. 2011 Feb 8;6:15

90. Mohandas K.M., Santhi Swaroop V., Gullar S.U. et al. Dia g-
nosis of malignant obstructive jaundice by bile cytology: results
improved by dilating the bile duct strictures. // Gastroi ntest.
Endosc. 199 4; 40: 150 64

91 . Molino D., Perrotti P., Antropoli C. et al. Analysis of factors
influencing the diagnostic failure of intraoperative fine -needle
aspiration cytology in pancreatic cancer. // Chir Ital
2002;54:289 -94

92 . Mortensen M.B., Pless T., Durup J . et al. Clinical i mpact of
endoscopic ultrasound -guided fine -needle aspiration biopsy in
patients with upper gastrointestinal tract malignancies. A pr o-
spective study. // Endoscopy 2001;33(6):478 0483

93. Nagayasu T., Tagawa T., Yamawaki N. et al. Succes  sful
management of severe pulmonary artery injury during media s-
tinoscopy. // Gen Thorac Cardiovasc Surg. 2011;59:73 076

94. Nguyen P., Feng J.C., Chang K.J. Endoscopic ultr  asound
(EUS) and EUS-guided fine -needle aspiration (FNA) of liver | e-
sions. // Gastroin  test Endosc 1999;50:357 -61

95. O6Tool e D, Palazzo L.,
complications of EUS -guided fine -needle aspiration. // Gastroi  n-

REJR |www.rejrru|v s 8 2
Zas3aeeB9

test Endosc 2001;53:470 -4

96. Panelli F., Erickson R.A., Prasad V.M. Evaluation of media S-
tinal masses by endoscopic ultrasound and endoscopic ultr  a-
sound -guided fine -needle aspiration. / Am J Gastroenterol
2001;96:401 -8

97 . Paquin S.C., Chua T.S., Tessier G. et al. A first report of t  u-
mor seeding by EUS -FNA. // Gastrointest Endosc
2004;59:AB235

98 . Paquin S.C., Gariepy G., Lepanto L. et al. A first report of
tumor seeding because of EUS -guided FNA of a pancreatic ad e-
nocarcinoma. // Gastrointest Endosc 2005; 61: 610 -611

99 . Park B.J., Flores R., Downey R.J. et al. Management of m a-
jor hemorrhage during media stinoscopy. // J Thorac Cardi  ovasc
Surg. 2003;126:726 031

100 . Pfaffenbach B., Wegener M., Bohmeke T. Hepatic po rtal
venous gas after transgastric EUS -guided fine -needle aspir a-
tionof anaccessory spleen. // Gastrointest Endosc 1996;43:515 -
8

101 . Pfau P. R., Chak A. Endoscopic ultrasonography. // E n-
doscopy 2002; 34 (1): 21 028

102 . Polkowski M. Endoscopic ultrasound and endoscopic u I-
trasound -gui ded fineineedle biopsy gf
nant submucosal tumors. // Endoscopy 2005; 37 (7): 635 -645
103. Ponchon T., Gagnon P., Berger F. et al. Value of endobil i-
ary brush cytology and biopsies for the diagnosis of mali gnant
bile duct stenosis: results of a prospective study. // Gastroi n-
test. Endosc. 1995;42: 565 -72

104. Pop D., Nadeemy A.S., Venissac N. et al. Late media  stinal
hematoma followed by incisional metastasis after video -assisted
mediastinoscopy // J Thorac Oncol. 2010 Jun;5( 6):919 -20

105 . Pugliese V., Conio M., Nicolo G. et al. Endoscopic retr o-
grade forceps biopsy and brush cytology of biliary strictures: a
prospective study. // Gastrointest Endosc 1995;42:520 -6

106 . Qian X., Hecht JL. Pancreatic fine needle aspiration. A
comparison of computed tomographic and endoscopic ultras o-
nographic guidance. // Acta Cytol 2003; 47: 723 -726

107 . Raut C.P., Grau A.M., Staerkel G.A. et al. Diagnostic acc  u-
racy of endoscopic ultrasound -guided fine -needle aspiration in
patients with presumed  pancreatic cancer. // J Gastrointest
Surg 2003; 7: 118 -126; discussion 127 -128

108 . Rosch T, Lorenz R, Dancygier H, et al. Endosonograp  hic
diagnosis of submucosal upper gastrointestinal tract tumors. //

Scan. J. Gastroenterol. 1992;27: 1 a8

109. Ryan A.G., Zamvar V., Roberts S.A. latrogenic ca ndidal
infection of a mediastinal foregut cyst following endoscopic u I-
trasound -guided fine -needle  aspiration. //  Endoscopy
2002;34(10):838 08839

110 . Sadamoto Y., Oda S., Tanaka M. et al. A useful a  pproach
to the differential diagnosis of small polypoid lesions of the
gallbladder, utilizing an endoscopic ultrasound scoring sy stem.
/I Endoscopy 2002; 34 (12): 959 8965

111. Sahai D.B., Aabakken A.V., et al. Endoscopic ultr  asound
guided fine -needle aspiration biopsy: a large single centre exp e-
rience. // Gut 1999;44:720 -6

112. Sasaki Y., Niwa Y., Hirooka Y. et al. The use of end  oscopic
ultrasound -guided fine -needle aspiration for investigation of
submucosal and extrinsic masses of the colon and rectum. //
Endoscopy 2005 ;37:154 -60

Ar ot - ar elfh3a Sdmulewitz N.,aHawes R €9 sgaidee celiac plekus ne u-

rolysis 0 technique and indication. // Endoscopy 2003; 35 (S 1):

BoulstcOddg yO
Y 3a2e0a3pRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

S4908S53
114. Schreiber G., McCrory D.C. Performance characteri  stics of
different modalities for diagnosis of suspected Iu ng cancer:

summary of published evidence. // Chest 2003;123:115S -28S
115. Scudera P.L., Koizumi J., Jacobson I.M. Brush cytology
evaluation of lesions encountered during ERCP // Gastrointest.
Endosc. 1990 ;36 : 281 -4

116 . Sedlack R., Affi A., Vazquez -Sequeiros E. Et al. Utility of

EUS in the evaluation of cystic pancreatic lesions. // Gastroi n-
test Endosc 2002;56:543 -7
117 . Selvaggi S.M. Biliary brushing cytology // Cytopatho logy

2004;15:74 &9

118. Silvestri G.A., Hoffman B.J., Bhutani M.S. et al. En doscop-
ic ultrasonography -guided fine -needle aspiration in the diagn o-
sis and staging of lung cancer. // Ann. Thorac. Surg. 1996; 61:

1441 61446

119 . Sing J.T., Erickson R.A., Fader R. An in  -vitro analysis of
microbial transmission during endoscopic ultraso und -guided
fine -needle aspiration and the utility of sterilization agents [a b-
stract]. // Am J Gastroenterol 2003;98:S 284

120. Singh P., Erickson R.A., Mukhopadhyay P. et al. EUS for
detection of the hepatocellular carcinoma: results of a prospe c-
tive stud y. // Gastrointest Endosc 2007;66:265 -73

121 . Singh V., Bhasin S., Nain C.K. et al. Brush cytology in m a-
lignant biliary obstruction. // Indian J. Pathol. Microbiol. 2003;

46: 197 6200

122 . Sugiyama M., Atomi Y., Wada N. et al. Endoscopic tran  s-
papillary bile duct biopsy without sphincterotomy for dia gnosing
biliary strictures: a prospective comparative study with bile and

brush cytology // Am. J. Gastroenterol. 1996;91: 465 -7

123 . ten Berge J., Hoffman B.J., Hawes R.H. et al. EUS  -guided
fine -needle aspiration of the liver: indications, yield and safety,
based on an international survey of 167 cases. // Ga strointest
Endosc 2002;55:859 -62

124 . Tsukada H., Satou T., lwashima A., Souma T. Diagno stic
accuracy of CT -guided automated needle biopsy of lungno  dules.
/1 Am J Roentgenol 2000;175:239 9243

125. Urschel J.D. Conservative management (packing) of hemo -
rhage complicating mediastinoscopy. // Ann Thorac Ca rdiovasc
Surg. 2000

126 . Vandervoort J., Soetikno R.M., Moores H. et al. /Accuracy
andcomplication rate of  brush cytology from bile duct versus
pancreatic duct //Gastrointest. Endosc. 1999 ; 49 : 322 -7

127. Varadarajulu S., Eloubeidi M.A. Endoscopic ultr ~ asound -
guided fine -needle aspiration in the evaluation of gallbladder
masses. // Endoscopy 2005;37:751 -4

128 . Varadarajulu S., Fraig M., Schmulewitz N. et al. Compar i-
son of EUS-guided 19 -gauge trucut -needle biopsy with EUS -
guided fine -needle aspiration. // Endoscopy 2004; 36: 397 -401
129. Vazquez-Sequeiros E., Norton I.D., Clain J.E. et al. | mpact

REJR |www.rejrru|v s 8 2
Zas3aeeB9

of EUS-guided fine-needle aspiration on lymph node sta ging in
patients with esophageal carcinoma. // Gastrointest E ndosc
2001;53:751 -7

130. Vilmann P, Hancke S, Henriksen FW, et al. Endoscopic
ultrasonography with guided fine  -needle aspiration biopsy of
malignant lesio ns in the upper gastrointestinal tract. // Endo S-
copy 1993; 25: 523 8527

131. Vilmann P., Larsen S.S., Krasnik M. EUS -guided FNA for
mediastinal tumors (lung cancer and lymph nodes). // Dige stive
Endosc 2004; 16 suppl 2:5185 -92

132 . Vimann P., Larsen S.S. E ndoscopic ultrasound -guided
biopsy in the chest: little to lose, much to gain. // Eur Respir J
2005; 25:400 -1

133 . Wiersema M.J., Vimann .P, Giovannini M. et al. Endos o-
nography -guided fine -needle aspiration biopsy: diagnostic acc  u-
racy and complication ass essment. // Gastroenterology 1997;
112: 1087 -1095

134 . Wildi S.M., Hoda R.S., Fickling W. et al. Diagnosis of b e-
nign cysts of the mediastinum: the role and risks of EUS and
FNA. // Gastrointest Endosc 2003;58:362 -8

135 . Williams D.B., Hollerbach S., Wille rt J. et al. Endosco pic
ultrasound -guided fine -needle aspiration biopsy of liver |  esions:
histological and cytological assessment. // Endoscopy
2003;35:743 -9

136 . Williams D.B., Sahai A.V., Aabakken L. et al. End oscopic
ultrasound -guided fine -needle aspira tion biopsy: a large single
centre experience. // Gut 1999; 44: 720 -726

137. Yamagami T., lida S., Kato T. et al. Combining fine  -needle
aspiration and core biopsy under CT fluoroscopy gui dance: a
better way to treat patients with lung nodules? // Am J Roen t-
genol 2003;180:811 8815

138. Yamagami T., lida S., Kato T. et al. Usefulness of new
automated cutting needle for tissue -core biopsy of lung nodules
under CT fluoroscopic guidance. // Chest 2003; 124:147 0154
139. Yasuda l., Tsurumi H., Omar S. et al. Endosc  opic ultr a-
sound -guided fine -needle aspiration biopsy for lymphadenop  a-
thy of unknown origin. // Endoscopy 2006;38:919 -24

140. Yeow K.M., See L.C., Lui K.W. et al. Risk factors for pne  u-
mothorax and bleeding after CT -guided percutaneous coa xial
cutting -needle biopsy of lung lesions. // J Vasc Interv Radiol
2001; 12:1305 &1312

141 . Yeow K.M., Su L.H., Pan K.T. et al. Risk factors of pneum  o-

thorax and bleeding: multivariate analysis of 660 CT -guided
coaxial cutting needle lung biopsies. // Chest 2004; 126:748 o]
754

142. Yeow K.M., Tsay P.K., Cheung Y.C. et al. Factors a  ffecting

diagnostic accuracy of CT -guided coaxial cutting -needle lung
biopsy: retrospective analysis of 631 procedures. // J Vasc | n-
terv Radiol 2003; 14:581 588

Bolstc Oddg y O
Y 3a2e0a3pRaoa



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Kél 0l m®1 3owBa £T7AHTIa

OKYy bAY AL T] s

FEEROENOT AbK O ¢AzQ0 A T, £ 0
thT¢O®AOOJ&@¢
K¢ OV

62 AP | pts | ? Jt bz Kb
PLod 6ApOO

o-8"@

t RasRa¥YR K. O., BadRda¥YR d. 0., 831byoa O.

] B2Yy9202292 gR3IRPeBBRoaIRIEBGCI @7 3 £23RDUDO GloHy FY0z RRE, o

bosaYRahh eResaha 44 ddosoyazdog oRfrdreasoss ®BI2GRDIf IO
YR30R2a6R90 os8ageaeendoaszdes doosdédmfe o seddode cbyomsdes g® ¢ B o Obm.
926, ¢€0302daasoadydaosedeeycs ofc o doosdesh O6a3doe¥RJoXbaaBalheydifRe #F
f @90 2380 te¢Regadayoyas3>dog ayRyaY ¥ pnaa3dog 92 91 0np3dog y¥aaReRc

OaR3~3e>+qus 733daeaYRo0022 ©Ro RoRdob Yobosonoadids Cfgsys:

tdiyaYha 33da¥BRRDHY)] doYRt eORyo9a380(dR, Ld3e3RaaeR
sdagaendooesz>rdqog dosdes, toyaodo, toydo.

CAPABILITIES OF AN UTRASOUND IN THE IDHIFICATION OF EXTRNODAL
FORMSOF NON-HODGKIN LYMPHOMAS WITH GONADAL INVOLVEMENT

Kamaeva 0.V, Chekalova M.A., Bryuzgin V.V.

n this research the analysis of an ultrasound capabilities in the identification and spec i-  Federal State Institution
I fication of NHL prevalence nature with involvement of gonads is gi ven. Dataof 44 clin i- ¢Blokhin eant
cal supervisions with different morphological forms of a non -Hodgkin lymphomaarea n- search Centel
alyzed: diffuse large B -cell, follicular, peripheral T -c e | | and Bur ki tt 6 asoricy madeny afviadisal.Sc -U
findings of the pathological foci in female and male go nads with NHL are described. ences.

Moscow, Russia
Keywords: ultrasound, extranodal forms of non -Hodgkin lymphomas, ov a-
ries, testicles.
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ULTRASOUND DIAGNOSI®F MALIGNANT MELANOMA METASTASES
TO THE BREAST

Allakhverdyan G. S, Chekalova M. A.

cases of melanoma metastases to the breast have been analyzed. We observed Federal State Insitution
2 O the metastases that localized in the skin projection in 3 cases, in hypodermic ¢Blokhin ean¢
adipose ti ssue 0 in 10, in the breast tissue 0 in 12. The metastases infiltrated search Centel
skin and hypodermic adipose tissue in 4 cases; hypodermic adipose tissue and breast ti ssue  Academy of Medical Sc i-
8 in 1 3; skin, hypodermic adipose tissue and breast tissue - in 7. The ultrasound pattern of ences.
metastases may vary depending on localization. Moscow, Russia
However more often a tumor has round shape, rough contours, solid echostructure,
lowered echogenicity. When the tissue of mammary gland is involved, the structure may o f-
ten have cystic -solid structure. Dorsal enhancement effect is observed quite often. Ultr a-

sound allowed us to reveal metastases which were not determined clinically (55% of cases)
and to specify melanoma stage. In 3 cases (15% of cases) the revealed metastases were the
only sign of the disease.

Keywords: melanoma, metastasis, breast, ultrasound diagnosis.
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THE METHOD OF DIAGNG@GIS OF THE RISK FAORS FOR RENAL FAILUERBASED
ON OCONCENT-RAHEO® ONPP ROACH NALYSIT GFETHRACOMHAEX
RENOSCINTIGRAPHY DAX

Kashkadayeva A.V., Averinova SG., Alekhin A.P., Shyryaev SV.,
Dmytrieva G. D., Zaharova T. V., Gabuniya R. I., Nechipay A. M.

Federal State Institution
¢Bl okhin ean

ethod of complex renoscintigraphy is based on visualization i n the back and
. " . search Cent el
oblique front pro jections on 2 -detectored cameras. Our measurement protocol di f- ) )
. . . . Academy of Medical Sc i-
fers litt le from standard diuretic renog  raphy, but we basically use attenuated tests .
for acceleration of diuresis. | n everyday practice, we use na tive radiopharma ceutical with ;:j;w Russia
glomerulotropic properties, 99mTc-Techn efor (worked out first for oste  oscintigraphy). Howe v- '
er, we can work with any traditional radionuclide preparations, and usually use tub u-
lotropic  99mTc-Technemag (russian analogue of 9m Tc-mercaptoacetylt riglycine o  99mTc-
MAG3).
Our designed radionuctadedéomodelenotr at eoal cl earance i
following basic principles. First: concentration of labeled compound in the parenchyma o c-
curs with collaboration of 2 parallel independent proces ses: transport of the radiopharm  a-
ceutical in nephron lumen, collecting ducts, passages and water exchange in the same m i-
cro structures. Second: the subsequent transport of labeled compound from renal pare n-

chyma to bladder is controlled by principles of com plex hydrody namics in macro structures
of urinary tract.
We proved that the concentration level of either glomerulotropic or tubulotropic rad i-

opharma ceutical in parenchyma may act as a marker of concentration function of kidney.
As it is known in neph rology in diagnosis of most kidney diseases, the decreasing of renal

concentration function occurs. Measured at radionuclide study in real time, persistently di s-
turbed hydrodynamics in macro structures of urinary tract, like in a magnifier, before ide n-
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tifying o f clinical symptoms, suggests mass abnormal changes in renal micro structures or
high probability of their development. Radionuclide principle of functional magnifier makes
early diagnosis possible.

We make the principal accent on identification and quant ification of following radi  o-
pharmaceu tical delays in renal clearance functional system, start with systemic circulation
and end with bladder. Kidneys are considered as objects with macro functional differenti a-
tion of vascular, parenchymal and urinary struc tures. Localization and evidence of partial
functions disorders is defined by indices of renal hemodynamics and by hierarchy of urod y-
namic indices for the upper and lower urinary tract.

The concentration function of each kidney is estimated by level of rad iopharmaceut i-
cal concen tration in parenchyma, Gren index, equally applicable for glomerulotropic and
tubulotropic substances.

For reliable evaluation of parenchyma function, we subtract bloodstream component

of renogram curve generated for whole kidney reg ion of interest (ROI). We simulate it by

bl oodstream in right heart zone. The way oftmgetting the
curves (for ROIs of all partial structures ofi- urinary sy
er 6 formul a whi abstraatblbodstream compoment of initial activity -time curve,

normalized to input dose of the labeled substance.

Radionuclide visual representation for processes of labeled urine concentration in
renal structures is possible due to their functioning. Ext raction of this diagnostically i  m-
portant information from scinti gram series is possible by vpsrytbue of deve
technique. The 0val icehtfatios oftpeled sulistancet ttme  c\anying in fluid
volume of functionally congenero  us part of the urinary system.

Amplitude of obtained urodynamic curves includes quantitative information about
the functional urinary stasis, the phenomena of relative urostasis, observed at significantly
disordered, as well as at sparing, often accelerate d outflow by urinary pathways. Functional
urinary stasis are related on slight but resistant pressure increase of urineflow on cavitary
walls, and failure of their flexibility. There occurs dilation, we call it functional ectasia. It
can exist long before occurrence of anatomical disorders identi  fying by other radiological
methods.

Quality of renal clearance at intersystem level is characterized not only by intensity
of renal ex -traction of labeled compound from blood, but as well by its temporary retention
in extrarenal formations. Evaluation of the degree of total renal function disorder and the
risk of its destabilizing are reliably insured by indicators provided by complex of values: RK -

buffered retention, and RO - level of blood clearance from radioph  armaceutical, as well as
concentration function of each kidney (G rent and G renr).

Systemic examination of nephro  urological states (abbreviated SENS) was created for
operational evaluation of kidney and urinary tract functions at stages of antitumor trea t-
ment, with account of regu lation reserves. The effectiveness of SENS technology exceeds 5 o}
10 times as much the capabilities of other methods in problems of diagnosis, prognostic a-
tion, monitoring and well  -timed correction of renal function and urinary tra ct. The new ve r-
sion of SENS technology is intended to analyze the studies per -formed on modern 2 -head
gamma cameras, provided that they are converted into international DICOM format. Based
on developed universal system WinRada we create a software module w ith semi -automatic

algorithm forming conclusion of complex renoscintigraphy.

Keywords: dynamic renal study, 2 -detectored gamma camera, 9m T¢-

Technefor, concentration function, functional urinary stasis, urinary tract obstru c-
tion, f unct i on @dntratior sreartveed, noocdoenl |, ofuncti onal magni f
ovirtual biopsyo6 technique, technology.
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MRI'IN THE DIAGNOSISOF HEFATOCELLULAR CARCINOM IN
PATIENTS WITH LIVERRRHOSIS

Medvedeva B. ., Lukyanchenko A.Q

he MR imaging features of regenerative, dysplastic nodules and HCC have been d e-  Federal State Institution
I scribed, including the results of diffusion -weighted MRI. Intravenous contrast e  n- ¢ Blhm&ancerR e-
hancement, in particular, the use of liver cell -specific MRI contrast agents yields high search Center
accuracy in the detection of liver lesions. MRI enables comprehensive and precise evaluation Academy of Medical S¢ i-
of HCC imaging features. ences.
Moscow, Russia
Keywords: liver, cirrhosis, hepatocellular carci noma (HCC), magnetic res o-

nance imaging (MRI).
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TECHNIQUE OF INTRADUTAL ENDOSONOGRAPHYOF
PANCREATOBILIARY REA

Burdyukov M.S. 1, Yurichev I.N. 1, Nechipay A.M. 2, Artemyev A.l. 1, Eliseev S.V1

his manual is designated for endoscopists and interventional radiologists, who want 1 - Federal S tate Instit u-
I to master their technique in intraductal ultrasonic examination of billiary tract (i Nn- tion ¢Blokhi
traduct al ultrasonography). Research Cent
The aim of the manual is intention of authors to standardize the ways of acquis i-  sian Academy of Medical
tion of ultrasonographic picture while scanning billiary tract with US sond, to successfully Sciences.
form professional skills of use of this examination and obj ective interpretation of acquired 2 - Russian medical
diagnostic data. academy of postgradual
Technical and tactical aspects of this work are based on practical experience of the edu cation.Department of
authors; endoscopy.
oriented on optimization of EUS technique and achievement of needed quality of vi S-  Moscow, Russia

ualization of anatomical s  tructures of given anatomical area it results in improvement of d i-
agnostic efficiency of the method. In order to make ultrasonographic picture comprehensible

in general and for better reading of sonographic images, the latter are accompanied with a u-
thentic graphic schemes.
The expected practical usefulness of this manual i s
action who work on biliary tract interventions with their colleagues in other closely related
specialties.

Keywords: intraductal ultrasonography, bilia ry tract, pancreatobiliary area,
endoscopy, interventional radiology.
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IMAGING DIAGNOSIS OF BREAST CANCER

Abduraimov A .B.

reast cancer is one of the most serious problems in modern oncology. Over t he past  1.M. Sechenov
B 10 years, breast cancer takes the first place in the structure of morbidity and death FirstM oscow State
rate from malignant tumors in the world. Every year, breast cancer affects more Medical University |,
than 1 300 000 women and kills around 500,000. More than 57,000 cases of mali gnant tu-  Moscow, Russia
mors of the breast were identified only in Russia in 2011. 33% of the cases were detected at
the late stage of the disease (Il 9 IV). Modern radiology has a wide array of methods to d e-
tect breast cancer at the early stage. What are the methods? What ar e the pearls and pitfalls

of each? This master class provides answers to these and other questions.

Keywords : breast cancer, mammography, CT mammography, MR mammo g-
raphy, ultrasound of the breast.
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MAG NETIC COMPRESSIVE HFRATICOJEJUNOSTOMY ERERIENCE IN TREIMENT
OF THE EXTERNAL BARY FISTULA

Dolgushin B.1., Stilidi I.S., Avaliani M.V., Nechipay A.M.,
Tsvelodub SV., Kerimov PA.

assage disruption of the extrahepatic biliary ducts and also biliar y leakage after e x-  Federal State Institution
¢ tended hepatobiliary surgical procedures are not rare. Especially this is an i mportant ¢Bl okhin ecan
issue in pediatric oncosurgery. We would like to share our experience in treatment of search Center
a 12 -year-old patient with hepatoblastoma, who underwent left hem ihepatectomy. Postope r-  Academy of Medical Sc i-
ative period was complicated with extrahepatic biliary ducts disruption and external biliary ences.
fistula. In treatment of these complications was successfully used method of compressive Moscow, Russia

magnetic bilioenterostomy.

Keywords: hepatoblastoma , magnetic bilioenterostomy, biliary fistula.
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CASE OF COLONIC DIFRJSE LARGE BCELL LYMPHOMA:
COMPLEX RADIOLOGICALDIAGNOSTICS

Ratnikov V. O., Skulskiy S.K., Marchenko N.V.

ymphoma is a type of cancer that affects the lymphatic system of the body. Lymph 0-  L.G. Sokolov Clinical
L ma as a result of unlimited division of tumor cells invades the lymph nodes and / or hospital  1:
various internal organs, causing an imp airment in their normal functioning. The co Nn- St Petersburg, Russia
cept of "lymphoma" brings together more than 30 diseases that differ in their clinical man i-
festations, course and prognosis. There are two main types of lymphoma: Hodgkin lymph o-

ma and non -Hodgkin lymphoma. The ar ticle reviews some forms of non -Hodgkin lymphoma
of the gastrointestinal tract, presents a special case of lymphoma of the colon and possible
methods of radiological diagnosis in detecting the disease.

Keywords: non -Hodgkin lymphoma, complex radiological diagnostics, MRI,

CT, PET.
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MRI-COMPATIBLE PACEMAKER
(FIRST EXPERIENCE QHE EXAMINATION)

Shariya M. 0.1, Ternovoy S.t .2

he report presents the results of the novel examinations conducted in Russia in p a- 1 - Russian Cardiology
I tients with pacemakers compatible with magnetic resonance imagin g. All patients Research Center.
had indications for implantation of the Accent MRI pacemaker. The study was pe r-  2-1M.Sechenov First
formed during ECG monitoring. The patients switched the pacemaker to the asy nchronous  Moscow State Medical
mode before the examination and, to the base mode after the end of the exam ination. We University.
analyzed artifacts at various pulse sequences and evaluated the possibility of an adequate Moscow, Russia

interpret ation of the received images. No complications were encountered during the MRI
examin ation.

Keywords: pacemakers, MR, artifacts, heart, asynch ronous mode, pacema k-
er compatible with MRI.
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