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OdunmnaabHbIA Poccuiickoro o6imecTBa peHTT€HOJOIOB U PaAUO0JOTOB (129344, Mocksa, ya. Bepxosnckas, 1. 18, kopr. 2)
meyaTHbId oprad  O0IecTBa CIEIMANHNCTOB 0 Jy4eBOU TUATHOCTHUKE (119435, Mockea, yu1. Bosbias [Tuporosekas, . 6)
MoOCKOBCKOro pernoHaJbHOro otaeneHns Poccuiickoro o6mecTBa peHTT€HOJIOTOB
MU pagmoJaoros (125040, Mocksa, ya. Packosoii, a. 16/26, ctp. 1)

HUsparean 000 “Bupap” (109028, Mocxksa, a/5 16 )

I'naBHbI} pegakTop

Kapma3zanosckuii ['puropuii [puropsesuy — unen-kopp. PAH, nokrop Men. Hayk, mpodyeccop, 3aBeyiolinii 0T/AeeHUeM PEHTTeHOIOTHH
1 MarHUTHO-Pe30HAHCHBIX MCCIeI0BAHIH ¢ KaOMHETOM YIbTpa3ByKoBoH anarHocTukd PIBY “HaupoHanbHbli MeIMIMHCKHIE HCCIIE[0BATENbCKUE
ueHTp xupyprau umenn A.B. Buinesckoro” Muusapasa Poccun; mpogeccop Kadeapsl JyueBoH AMArHOCTHKH M Teparmud MeIHKO-
onosornyeckoro (pakynprera @FAOY BO PHUMY nmenn H.U. TTuporosa Munanpasa Poccun; 3acayxenHbiit aesitens Hayku PO, Jlaypear
npemun [1pasurensctsa PO B o6racTy Hayky u TexHuKH, Jlaypeat mpemur ropoga MockBel B 06J1aCTH MeIMIKHEL, JIaypeaT mpemun JIeHHHCKOrO
KOMCOMOJIa, BULle-TIpe3ueHT Poccniickoro of1iecTBa peHTreHoI0roB 1 panyosoros, Mocksa, Poceus.
E-mail: karmazanovsky@yandex.ru, karmazanovsky@ixv.ru. https: / /orcid.org,/0000-0002-9357-0998. Scopus Author ID: 55944296600

IlepBBiil 3aMecTHTENb [TABHOTO PEIAKTOPA

Hynnos Hukomait BacuabeBuy — 10KTOp Mejl. Hayk, npodeccop, 3aciyxeHHblit Bpau Poccutickoit Penepalnu, 3aMecTuTeNb IHPEKTOPA M0 HAYYHOH
padote OI'BY “Poccuiickuil HayuHbIi LeHTp penTreropaauoorun” Munsnpasa Poccun, Mocksa, Poccus. E-mail: nudnov@rncrr.ru
https:/ /orcid.org/0000-0001-5994-0468. Scopus Author ID: 7004927053

3amecTHuTeab II1aBHOTO pPeJaKTOpa

TpomoB Anexcanap MropeBmu — JOKTOp Mel. Hayk, mpodeccop, 3aBelylolui OTIeNeHHeM My4eBOi MATHOCTHKH KinHHuecKo# GombHAIB Ne2
MEJICH, Mocksa, Poccus. E-mail: gai8@mail.ru. https:/ / orcid.org /0000-0002-9014-9022. Scopus Author ID: 7102053957

Haylmme KOHCYJAbTAHTbI

Iponun Urops Hukomnaesuu — akanemux PAH, nokrop men. Hayk, npodeccop, 3aMecTuTesb AnpeKkTopa no HayuHoi padorte GIAY “HauponabHbli
MeIHLMHCKUI HCCTIe0BaTeNbCKUI LIeHTP Helpoxupyprun umenu akazemuka H.H. Bypuenko” Munanpasa Pocenn, mpodeccop HayuHo-o6pasoBatesbHoro
uenrpa, Mocksa, Poccust. Scopus Author ID: 7006011755

Pepumsuau Amupas lMloraesny — akagemnk PAH, nokrop mex. Hayk, mpoceccop, aupekrop PIBY “HauwmonanbHbli MeHUHHCKII HCCTEL0BATENbCKIT
ueHtp xupyprun umenu A.B. Buunesckoro” Munsgpasa Poccuy; 3aBenymouwmil KaeIpol aHTHONOTHH, CepIEYHO-COCYAUCTOH, SHIOBACKYISPHOH XUPYPruH
u aputmosiorn PIBOY IO Poccuiickast mMenuuuHCKas akaieMusi HelpepblBHOTO MpoQeccHoHambHoro ofpasoBanusi Munsmpasa Poccuu; [lpesupent
Bcepoccuiickoro HayuHoro obliectsa aputmoioros, Mocksa, Poccus. https: / /orcid.org/0000-0003-1791-9163. Scopus Author ID: 7003940753

Schima Woligang — nokrtop Men. Hayk, mpodeccop, pyKOBOIUTEb OTHeNa IMArHOCTUKM M WHTepBeHUHoHHOW paguonornd Kmmnuku Krankenhaus
Gottlicher Heiland, Bena, Asctpus. https: / /orcid.org/0000-0001-6054-4737. Scopus Author ID: 22956493100

3as. pepakiuei
IOmartoBa Enena AnatonbeBHa — KaHI. Mel. HayK, IOUeHT Kadeapsl JaydyeBod auarHoctiku u Tepanuu OTAOY BO “Poccuiicknii HaupoHa bHbIH
HCCIe0BaTeNbCKUI MeuMHCKUE yruBepenteT nmern H.U. Tluporosa” Munsnpasa Poccun, Mocksa, Poccus. E-mail: yumatova_ea@mail ru.
https:/ / orcid.org /0000-0002-6020-9434
I'py3nes UBan CepreeBuy — Hay4Hblil peIakTOp MEPEBOLOB.

PenakuuoHHas KoJaerus

Apabaunckuil Anpeit BragumupoBuy — 10KTOp Mell. HayK, Ipodeccop, 3aBeyIOLHH 0T/ie10M JyueBor tuarHoctuky [ BY3 “Toponckast knmnH#ueckas
oabuma ument C.I1. Botkuna” Jlenapramenta ipasooxpaenus ropoga Mocksel, Mocksa, Poccust. https: / /orcid.org /0000000308543598

AxanoB Tonu6mxon AGnyanaeBud — JOKTOp MeJl. Hayk, mpodeccop, 3acayxeHHbIH fesitenb Hayku Poccuiickoit Penepauyu, 3ac/y:KeHHbIH Bpau
Poccuiickoit Peiepaunn, pyKoBOAUTENb 0T/ JyUeBbiX MeTOR0B AuarHocTukd HUV HeoT/0KHOM 1eTCKOH XUPYPriy U TpaBMAaToIOrHH JlemapramMenTa apa-
BooxpaHenHs roposa Mocksbi, Mocksa, Pocens. https: / /orcid.org /0000-0003-0854-3598

Bopcykos Anexceit Bacuabesuu — 10KTOp Mejl. HayK, mpodeccop, npodeccop kadeaps pakyssrerckoit repanun PTBOY BO “Cwmoiienckuii rocynap-
CTBEHHBIA MeMLMHCKIH yHuBepcuTer” Munsnpasa Poccuu; 3aBeylomuii ropoACKUM OTA€JIeHHEM IMarHOCTHYECKHX H MaJOMHBA3UBHBIX TEXHOJIOTHH, PYKOBO-
aurens [Ipo6eMHON HaydyHO-UCCIe0BaTe/bCKON aGopaTopuy “JluarHocTHueckye Hcc/lel0BaHus 1 MalonHBasuHble TexHotoruy OIBY3 “Knunuueckas
oabuuna Nel” r. Cuostencka, Cmosienck, Pocenst. https: / /orcid.org /0000-0003-4047-7252



Bermesa Hatanps HukomaeBHa — 10KTOp MeJl. HayK, 3aMecTUTe/Ib IUPEKTOPA 1O MeIULUHCKOH YacTy, 3aseayiommas otnesom [BY3 ropora Mockssl
“HITKL] anarsocTuky 1 TeneMeIMUMHCKHIX TexHolorui JlenapramenTa 3npaBooxpanenus ropoa Mocksel”, MockBa, Poccus.
http:/ / orcid.org/0000-0002-9017-9432. Scopus Author ID: 6176616600

Bumnsakosa Mapus BaneHTHHOBHA — JOKTOp Mejl. HayK, podeccop, PyKOBOAKTE/b PEHTTeHOMOIHUeCKOro 0T/le/1a, 3aBefylolias kadeapoil JyueBon
JMArHOCTHKU (haKyJbTeTa ycoBeplueHcTBoBaHUs Bpaueit [BY3 MockoBckoi o6acti “MoCKOBCKHE 00MaCTHON HAYUHO-UCCIEI0BATENbCKII KIMHAUECKUH
uneruryT umenn M.®. Biagumupcekoro”, riaBHbI CrelUaIUCT Mo JydeBol quarnoctike Munaapasa Mockosekoi o6acti, Mocksa, Poceus.
https: / / orcid.org /0000-0003-3838-636X

T'axoHoBa Beponuka EBrenbeBHa — 0KTOp Mej. HayK, npodeccop, mpodeccop kadeapst aydesoit auarHoctiku GPIBY A0 “LenrpanbHas rocynap-
CTBeHHas MeJMUMHCKas akanemusi” Yrnpasienus fenamu [Ipesusenta PO, saBenyiomast KaGUHETOM Y/IbTPa3BYKOBOH aHTHOrpauu, Bpay yabTpasByKOBOK
nuaroctukn OIBY “O6benrHeHHas G0MbHMLA ¢ TOMUKIMHIKOR YTipasieHus nenamu [Ipesunenta PO, Mocksa, Poccus.
https:/ / orcid.org /0000-0003-4742-9157. Scopus Author ID: 8364969000

3ybapes Anekcanap BacuabeBuy — 10KTOp Me. HayK, podeccop, 3aBenymommii kKadeapoi myueod guarnoctka PIBY JI1O “LlenrpanbHas rocy-
JapcTBeHHas MeMLMHCKas akafemus” Ynpabienus fenamu [pesunenta Poccuiickoit denepauun, Mocksa, Poccus. https:/ /orcid.org /0000-0002-9318-5010.
Scopus Author ID: 39561660700

UrnarveB 0puit TumoceeBuy — 1oxTOp MeA. Hayk, mpodeccop, 3aBefyOLUH Kadeapoi JyueBOH IUarHOCTHKA U nydeBoit Tepaniud GIBOY BO
“Omckast rocyapcTBeHHast MeinHcKas akanemusi” Munsnpasa Poccun, Omck, Poceust. Scopus Author ID: 57203357735

Kotaspos Ilerp MuxaiaoBuy — J0KTOp MeJl. HayK, npodyeccop, pyKOBOAKTE/b OTHeNA JyyeBol peHTreHoBcKoi nuarHoctuku GIBY “Poccuiickuit
HayuHblii LeHTp penTreHopanuonorun” Munsapasa Poccun, Mocksa, Pocens. https: / /orcid.org/0000-0003-1940-9175. Scopus Author ID: 7003497625

KporenkoBa Mapuna BukropoBHa — 10KTOp Mell. HayK, pyKOBOIHTe/b 0TAeeHus mydeBoil nuarHoctukd GIBHY “Hayuubiii uentp HeBposoruu”,
Mocksa, Poccust. https:/ /orcid.org /0000-0003-3820-4554

JlykbsiHueHKo Anekcanap BopucoBuu — f0KkTOp MeA. Hayk, mpodeccop, BeAyLWHH HAyyHbIH COTPYIHMK PEHTreHOAMAarHOCTHYECKOro OT/e/eHHs
HUW xaunudeckoi u skcnepumentanshor panrosorind PIBY “HMUL onkosorun umenn H.H. Bioxuna” Munsnpasa Poccun, Mocksa, Poccus.
https:/ /orcid.org /0000-0002-7021-6419

Mumenko Anapeit BragumupoBuy — I0KT0p Mell. HayK, JOLEHT, BeAylui HayuHbld cotpyauuk PIBY “ HanuoHabHEIA MeIMIMHCKUM HCCIel0BaTeb-
ckuit uentp onxosorun umeny H.H. [Terposa” Munanpasa Pocen, npodeccop Hay4dHO-KJIMHHUECKOTO M 06pa3oBaTe/IbHOT0 LeHTpa “JlyueBas IMarHOCTHKA U
slepHas MefuuuHa” MHCTUTYTA BHICOKMX MeIMLIMHCKUX TeXHO0ruH MequuuHcKoro pakyaprera @IBOY BO “Cauxr-TlerepSyprexkuii rocynapeTBeHHbH yHI-
sepcuter”, Cankr-Tlerep6ypr, Pocens. Scopus Author ID: 55791087500

Mopo3sos Cepreii [IaBnoBuy — 10KTOp MelI. HayK, mpoteccop, aupekrop ['BY3 ropora Mockss “HITKL] nrarnocTnky 1 TeseMeMIMHCKUX TEXHOJIOTHI
JlenaptamenTa 31paBooxpanenus ropona Mocksbi”, Mocksa, Poceus. hitps:/ /orcid.org /0000-0001-6545-6170. Scopus Author ID: 7102189637

Merpsaitkun Anekceil BnagumMupoBuy — KaHj. MeJl. HayK, JOLEHT, CTApIUXi HAYYHbII COTPYIHHUK OTAeJa Pa3paboTKU CPEACTB KOHTPOJIS K TEXHHYECKO-
TO MOHUTOPHHTA, Bpay-PeHTreHOJIOT, SKCIepT yueGHO-KoHCYIbTaTHBHOTO oT/eta [BY 3 ropona Mocksel “HITKLL anartocTuky u TeseMeIMIMHCKIX TeXHOMOTHH
Jlenapramenta 3fipaBooxpanenus ropoga Mocksel”, Mocksa, Poceus. https:/ /orcid.org / 0000-0003-1694-4682. Scopus Author ID: 7801330975

Ipokonenko Cepreit IlaBnoBuY — KaHi. Mel. HAYK, 3aBeAyIOLIMH OTHAeJeHUEM KOMIIEKCHOH W WHTEPBEHLMOHHOH PalMOJOTHH B MaMMOJIOTUH
HauuonanbHoro 1entpa onkosmoruu pemnpoaykTuBHbeix opraHoB OIBY “MockoBCKHE HayuHO-UCC/IEOBATENbCKUH OHKOJOTHYECKUH MHCTHUTYT HMEHH
[T.A. Tepuena” — ¢uanan PIBY “HatonanbHblii MeTULIMHCKIE HCCIe10BATeNbCKUH LIEHTD paarosorin” Munsapasa Poccuu; 3aBeyoliui Kadepoit KInHU-
YeCcKO¥ MaMMOJIOTHH, JTy4eBOH INarHOCTHKH, Jy4eBOH Teparnuy (paky/bTeTa HerpepeBHOrO MeuiiHCKoro obpasosanus PY IH, Mocksa, Poccus.
http:/ / orcid.org/0000-0002-0369-5755. Scopus Author ID: 7004120546

PocroBueB Muxauna BragucnaBoBuy — J0KTOp Mell. HayK, 3aBelyOLMH 0TAeI0M JaydeBol tuarnoctuku [BY3 “Toponckas kinHuYecKas 60/bHULA
umenn M.E. Kankesuua [lenapramenta anpasooxpanenus roposa Mockebi”, MockBa, Poccus. https:/ /orcid.org /0000-0002-5032-4164

Py6uoBa Haranbsa AnedpTuHOBHA — IOKTOP Mell. HAyK, PYKOBOAUTENb OTAeNa nydeBor auarHocTuky PIBY “MockoBckuil HayuHO-HCCIE10BATENBCKUI
oHKoJIorHuecki UHCTUTYT UMeHH [LA. Tepuena” — ¢uiuan ®I'BY “HaumonanbHbill MeMUMHCKUA HCCIeN0BATeNbCKUE LeHTP panuonorun” MuH3zpasa
Poccun, Mocksa, Poceusi. Scopus Author ID: 15844343600

Cunnupid Banentun EBreHbeBmy — J0KTOp Mel. Hayk, npodeccop, PYKOBOZMTENb Kypca JyueBOH AMArHOCTHKH (aKy/bTeTa (yHAaMeHTaJbHOH
meauuynbl MIY umenu M.B. JlomoHocosa, [Ipesunent Poccuiickoro ofuiectBa peHTreHo/0roB 1 paguonoroB, Mocksa, Pocens.
https:/ / orcid.org / 0000-0002-5649-2193. Scopus Author ID: 7102735724

CrenaHnoBa lOumus AnekcaHipoBHA — 0KTOD MeJl. HayK, Yuenblil cekperapb GIBY “HauuonanbHblil MeMUMHCKHUI HCCIIe0BATeNbCKUL LIEHTD XUPYP-
ruut uM. A.B. Bumnesckoro” Munsppasa Pocen, ITpesugent POO “O6iiecTBo peHTreHO/I0r0B, PaIHOJIOr0B H CIELUHAIHCTOB YiIbTPa3ByKOBOH AHATHOCTHKH
ropona Mockebi”, Mocksa, Poccus. http: / /orcid.org /0000-0002-2348-4963

Teprosoii Cepreii KoncrantunoBuy — akanemux PAH, noktop Mex. Hayk, npodeccop, naypeat ['ocynapersennoi npemun CCCP, naypear npemun PO
B 00J1aCTH 00pa30BaHHs], PYKOBOAUTEb OTAeNa ToMorpadun MHeTutyTa KnuHnueckoit kapanosorny ument A.JI. Mschukosa ®I'BY “HaunoHasnbHblil MeauiyH-
CKHH HCClIe[10BaTeIbCKUH LieHTp Kapauosiornd” Munanpasa Poccry; 3aBenyomuii kadenpoi sydesoit puarHoctuxy 1 Tepanuu [BOY BITO “Tlepsbiit MockoBekuit
rocylapCTBeHHbIH MeauumHCKHil yHupepeuter uvenu WM.M. Ceuenosa” Munanpasa Poccuu, Mocksa, Poccusi. https:/ /orcid.org/0000-0003-4374-1063.
Scopus Author ID: 7005882661

Tumuna Mpuna EBreHbeBHa — J10KTOP MeJl. HAYK, CTAPIIMH HAYYHBIH COTPYAHUK OTAEJEHUs PEHTIEHOMOTHH 1 MarHUTHO-PE30HAHCHBIX HCCIIe0BAHUH
¢ KaOWHeTOM YJbTpasBykoBoH auarHoctukd OIBY “HauuoHanbHbld MeIMUMHCKHH HCCJIENOBATebCKUI LEHTDP xupyprud umend A.B. Buunenckoro”
Munsppasa Poccun, Mocksa, Pocensi. Scopus Author ID: 24333032000

Tposiu Bragumup HukonaeBuy — 10KTop Mef. HayK, mpodeccop, HaualbHUK LeHTpa JydeBol fuarHocTukd PIBY “InaBHbli BoeHHbIH KIMHAUECKUH
rocruTanb uMenH akafemuka H.H. Bypaenko” Muno6opous Poceun, Mocksa, Poccus. https: / / orcid.org /0000-0002-8008-9660

Ycos Bragumup IOpbeBry — 10KTOp Mell. HayK, Ipodeccop, PYKOBOUTENb OTAEJEHUS PEHTI€HOBCKUX H TOMOrPa(UuecKUX MeTOJO0B IMArHOCTHKY
HUMU kapanosnoruu Tomckoro HalHOHaIBHOTO HCCIEN0BATENCKOTO MeIULIHHCKOrO LeHTpa Poccuiickoit Akagemnu Hayk, Tonmck, Poccust.
https:/ /orcid.org/0000-0002-7352-6068. Scopus Author ID: 16937595600

®ucenko Enena IToanekroBHa — 10KTOP Me[l. HayK, [MIaBHbII HAYYHbIH COTPYIHUK J1a00PATOPUH Y/IbTPA3BYKOBOI IMArHOCTUKU OTHeNA KIMHHYECKOH
(hH3M0JIOTHH, HHCTPYMEHTaIbHOH 1 JTyueBoit anarHoctiky PIBHY “Poccuiickuit HayuHbl# LeHTp XUpyprun uMenH akanemuka b.B. [lerposckoro”; mpodeccop
Kadeapbl (QYHKLUMOHANBHOH U y/bTpasBykoBoi muarHoctukn PLAOY “Tlepebii MoCKOBCKMH TOCYIapCTBEHHbIH MEIMUMHCKMH YHHBEPCHTET HMEHH
V.M. Ceuerosa” Munsapasa Poccuu, Mocksa, Poceus. https:/ /orcid.org/0000-0003-4503-950X

XoxaoB Anexcaunp Jleonngosuy — unen-kopp. PAH, nokrop men. Hayk, npodeccop, 3aBeaylomyil Kadeapor KIMHHYECKOH (apMaKkoorii ¢ KypeoM
WUIAO ®I'bOY BO “fApocnaBckuii rocynapcTBeHHbIH MeMUMHCKUH YHIBepeuTeT Munsnpasa Poccun, fIpocnasas, Pocens.
http:/ /orcid.org/0000-0002-0032-0341. Scopus Author ID: 7201745706

Ilefix XKanna BragumupoBHa — 10KTOpP Mej. Hayk, Ipodeccop, Bpau-peHTIeHOJOr OTAeNa MydeBoi auarHoctuku IBY3 “Toponckas kiuHudeckas
6oabhuna umenn C.IT. Botknna” Jlenapramenta anpaBooxparenns ropona Mocksbi, Mocksa, Poccus. https: / /orcid.org/0000-0003-1334-6652



Ilerones Anekcannp UBaHOBUY — 10KTOP MeJ. Hayk, npodeccop, 3aBeAyolui natosoroanaroMuyeckum ornenenreM PIBY “HauuonanbHblii meu-
LMHCKUI MCCIeI0BATeNbCKUH LIEHTP AKYLIEPCTBA, THHEKONOMMH) U MepuHaToiorni uMenu akanemuka B.W. Kynakosa” Munanpasa Poccun, Mocksa, Poccus.
https:/ / orcid.org /0000-0002-2111-1530. Scopus Author ID: 7003338835

Onun Anppei JleonngoBuy — 10KTOP Mell. HayK, mpodeccop, 3aBeaylomui Kadeapoi Jaydesoit nuarHoctiku U tepanid PIBOY BO “Poccuniickuit
HaLMOHAJIbHBIN HCCIIE0BATEbCKII MeIMUMHCKUI yHUBepeuTeT nmenn H.. [Tnporosa” Munsnpasa Poccun, Mocksa, Poccus.
http: / / orcid.org /0000-0002-0310-0889

PepakuyoHHBIN COBET

Axmertos Epmex AGuOyanaeBuy — 10KTOp Me[l. HayK, JOLEHT, TPOPEKTOP M0 HAYUHOH U KAUHKUeCKOH aesitesbHocTd AQ “MeulHHCKIE YHHBEpPCHTET
Acrana”, Acrana, Kasaxcran.

Ampadsn JleBon Angpeesuu — akagemuk PAH, noxrop men. Hayk, mpodeccop, samectutess aupekropa PIBY “HauuonanbHbil MegHUMHCKHE
HCCJIeIOBATENbCKUI LEHTP aKyllepCTBa, TMHEKOJOTMM M MepuHatonornn uMeHn akajzemuka B.M. Kynakosa” MunsnpaBa Pocenu, mupekrop Hucrtutyta
OHKOTHHEKOJIOTHH 1 MamMoJioriit, MockBa, Poccust. Scopus Author ID: 57194173388

Nicholas C. Gourtsoyiannis — J10kTop Mell. Hayk, npogeccop, 3acIyKeHHbIH Npodeccop B OTCTaBKe YHHBepcuTeTa Kputa; IMpeKTOp MO HAYYHBIM
rccsenosanusaM Esponeiickoi mkonst pauosorun (ESOR), Aduns, Ipems. Scopus Author ID: 24369117700

Hoarywunn bopuc UBanosuy — akanemik PAH, nokrop men. Hayk, npodeccop, aupexkrop HUN kinnuueckoit 1 skcrepumenTaibHoi paguosorid OIBY
“Haunona/bHbIA MeIMIMHCKUY Hece10BaTebekit LeHTp onkosorud umenr H.H. Bioxuna” Munsnpasa Pocenn; mpodeccop kadeapl yueBoi IMarHOCTHKH,
JyueBoit Tepannu U MefutpHcKol Gusnkn PTBOY MO “Poccuiickas MeIulMHCKas akaieMusi HeMPePbIBHOTO MOC/IeUIIOMHOr0 00pasoBanust” MiH3IpaBa
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COVID-19: cpaBHeHne guHamukun KT-cemmnotukun
Nerkux n OMoOXMMmnYecKux nokKasarenem y naLumueHToB
B rpynnax ¢ nosoxurtenbHbim OT-MLUP

U TpexKkpaTHbiM oTpuuatenbHbim OT-TMLUP
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Lienb nccnepoBaHus: CpaBHUTENIbHASA XapakTepucTuka auHammkmn KT-ceMmnoTrkn n GoXnMmnyecknx nokasa-
Tenen aHanm3a KPOBW MOBYX FPynmn MauWeHTOB C nonoxuTenbHbiM OT-MLUP 1 TpexkpaTHbiM OTpULIATENbHbLIM
OT-TLP 1 ee ocmbICiEHVE MYTEM COMOCTABEHUS C YXKE UMEIOLLUMUCS B IMTEPATYPE AAHHBLIMU.

Martepuan n metogpl. Mbl NpoBenn petTpocnekTyBHbI aHann3 KT-n3obpaxeHuii 66 nauMeHToB: NepByio
rpynny (n, = 33) coOCTaBUIM NALMEHTbI, Y KOTOPbIX HA MPOTSXKEHUW rocnuTanuaaumm Tpwkasl OT-TLP (masok 13
HocornoTkn Ha PHK SARS-CoV-2) 6bin oTpuuaTesbHblin (rpynna |), Bo BTopyto rpynny (n, = 33) Oblav BKIOYEHbI
naumeHTbl ¢ TpexkpaTHbiM nonoxuntensHbiM OT-MLP (rpynna Il). BaxHbiM kpuTepreM oTbopa SBASN0Ch Hannyme
Tpex KT-uccneposanuii (nepsuyHoro KT npu noctynnenun n agyx KT B AMHaAMUKE) U1 MUHUMYM OBYX PE3YNbTaToB
rnokasaresneii 6uoxmmMmyeckoro aHannsa kposu (C-peaktuBHbii 6enok (CPE), ¢ubpuHoreH, NnpoTpomMoOouHoBoe
BPEMS, MPOKAIbLIMTOHMH), BbINOSIHEHHOMO B €AMHbIA MPOMEXYTOK BPEMEHN = 5 AHERn OT nepBoro KT-nccnenoBaHus,
npwv NocTynnexHmmn, u £ 5 gHen ot nocneaHero KT. Bcero 6b110 npoaHanuanpoBaHo 198 KT-uccnenoBaHui nerkmnx
(3 uccnegoBaHMa Ha KaXA0ro nauneHTa).

Pe3ynbratbl. CpenHuii Bo3pacT naumeHToB rpynnbl | 661 58 = 14,4 roga, rpynnbl I — 64,9 + 15,7 ropa.
KonnyectBo AHel ¢ MoMeHTa 3aboneBaHus 0o npoBeaeHus nepsmnyHoro KT-uccnegoBaHus — 6,21 = 3,74 aHs
B rpynne I, 7,0 (5,0-8,0) gHa B rpynne Il, po 2-ro KT — 12,5 £ 4,87 n 12,0 (10,0-15,0) gHqa, po 3-ro KT -
22,0 (19,0-26,0) n 22,0 (16,0-26,0) oHa cooTBETCTBEHHO. B 06eunx rpynnax y Bcex 66 (100%) naumeHToB npu
NepBMYHOM UCCNIeA0BaHUM ONPEAENANCA CUMNTOM ABYCTOPOHHEro “maTtoBoro ctekna” ny 36 (55%) ns 66 otme-
Yyanacb KOHCONMAAUWS NeroyHon TkaHu. Hdanee Ha 1-m amHammyeckom KT-uccnepoBaHun “mMaTtoBoe CTekno”
onpenensanoch He y Bcex: y 22 (67%) n3 33 nauneHtoB ¢ otpuuatensHbim OT-MLP (I rpynna) ny 28 (85%) ns
33 ¢ nonoxutensHbiM (Il rpynna); NpoLEeHT nccneaoBaHuii ¢ CUMNTOMOM KOHCONMMAALMN 3HAYUTENBHO YBENNYNII-
cs— 30 (91%) n3 33 B rpynne |, 32 (97%) n3 33 — B rpynne Il n BnepBble NOSBASAIOTCA PEHTFEHOIOrMYECKME CUMIM-
TOMbI “0BpaTHbIX M3MeHeHun” — y 17 (52%) u3 rpynnbl |, y 5 (15%) n3 rpynnbl Il. Ha 2-m anHammnyeckom
KT-nccnepoBaHum “mMaToBOro crtekna” u KoHconuaaumin onpenensnochb no CpaBHEHMIO ¢ 1-M MeHblue: y 1 n 27
13 rpynnbl | (3 n 82%) ny 6 1 30 ns rpynnei Il (18 1 91%) COOTBETCTBEHHO, XOTS CUMNTOM KOHCONMAALIMM BCE
paBHO 3HAYUTESILHO NpeBanupyerT. Nk “06paTHbIX USMEHEHMIA” PEHTIEHONOMMYECKON KapTUHbI 1 HA4Yao BOCCTa-
HOBJIEHUSI JIEFOYHOM MAPEHXMMbl MPUXOAATCA Ha nocnegHee avHamuydeckoe KT-mccneposanHue — 31 (94%)
n 25 (76%) B | n Il rpynnax cCOOTBETCTBEHHO. TO €CTb B UCCAEAYEMbIX FPyNnax AMHaMuUKa M3MEHEHUIN HA KOMIMbIO-
TEPHbIX TOMOrpaMmmax nerkmx obiia NPakTUYeCKY OAMHAKOBOMN.

MpoaHanna3npoBaB nokasatenn GUOXMMUYECKOro aHanM3a KPoBW, Mbl BbisCHUIM, 4To CPB ctatuctnyecku
3HauMmo cHusmnca 'y 93% (p < 0,001) B rpynne |, B rpynne Il 0TMe4Yanock CTaTUCTUHECKN 3HAYMMOE YMEHbLLEHNE
3HayeHnn CPB y 81% naupeHTtoB (p = 0,005). MNpwn yBennyeHnn KT-THXECTN KOPOHABUPYCHOM MHAEKLMM HA OOHY
CTeneHb crneayeTt oxuaartb yeenmuenns CPB Ha 41,8 mr/mn. B rpynne | 3adpnkcrMpoBaHO CTaTUCTUYECKM 3HAYNMMOE
(p=0,001) cHxkeHne pubpuHoreHa y 77% naumeHToB. AHaNOrMYHYIO OMHAMUKY STOr0 NoKasaTens Mbl MOAYHUIN
B rpynne Il — ymeHblUeHue 3HavyeHuit dubpuHoreHa y 66% naumeHtos (p = 0,002).

Takme nokasaresniv, Kak NpoKasibLIUTOHMH 1 NMPOTPOMOMHOBOE BPEMSI, CTaTUCTUYECKN 3HAYUMO HE N3MEHWIINCH
B NMPOLLECCEe CTALMOHAPHOro neYeHns y naumeHToB nccnenyemolix rpynn (p = 0,879 u p = 0,135), 4T0 MOXET CBU-
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[eTeNbCTBOBaTb O HeLenecoobpa3HOCTN UCMONb30BaHNSA AAHHbIX NOKa3aTesnen npy OLeHKe AMHAMUKN COCTOS-
HWS NALMEHTOB C MOAOOHBIM TeYEeHNEM 3a00NeBaHNS.

Mpy cpaBHEHWUM UCXOO0B M3Y4YaeMbIX FPYMn OTMEYaeTCs CTaTUCTUYECKM 3HAYMMO Gonee Bbicokas fieTasnb-
HocTb B rpynne Il — 30,3%, B rpynne | — 21,2% (p = 0,043).

3aknioueHue. CornacHo noslydeHHbLIM HaMU AaHHbLIM, Te4eHne 3a60neBaHVIs 3HAYNMO He OT/IMYAETCS B rpyn-
nax nauneHToB ¢ nonoxutenbHbiM OT-MLP u TpexkpaTtHbiM oTpuuatensHeiM OT-MUP. OTpuuatenbHbli aHanua
OT-MNLP moxeT 6bITb CBA3aH C MHAMBUAYANbHBIMW OCOOEHHOCTAMM MNALMEHTOB B BUAE HU3KOWN BUPYCHON Harpys-
kn SARS-CoV-2 B BEPXHUX AbIXaTeNbHbIX MNyTax. [oaTomy ang noctaHoBku anarHoda COVID-19 npu mHorokpar-
HbIX OTpULATENbHBIX pe3ynbTatax PHK Bupyca B poTo- 1 HOCOrOTKE CeayeT OPUEHTMPOBATLCS HAa KIMHUYECKYIO
N PEHTFEHOJIOMMYECKYIO KaPTUHbI 1 BUOXMMUYECKNE NMOKa3aTenu B AUHaAMUKE.

KnioueBbie cnosa: COVID-19, KT, OT-TILP, BupycHas nHeBMOHUS, “MaTOBOE CTEKIIO”, KOHCONMAAUUS, PETUKYSAP-
Hble n3MeHeHusl, CPB, pubpurHOreH, NpokanbLUUTOHNH, NPOTPOMOUHOBOE BPEMS

ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(DIMKTOB UHTEPECOB.

Ansa umtupoBanusa: 3amsatuHa KA., Muxanniok K.A., KypoukuHa A.N., Oemmposa B.C., Kapmazanosckui LI, COVID-
19: cpaBHeHve anHamukn KT-CEMUOTUKM NErkmx 1 BUOXMMUYECKUX NoKa3aTenei y NaumeHToB B rpynnax ¢ nosioxum-
TenbHbiM OT-TILP v TpexkpaTHbiM oTpuuatensHeiv OT-MNUP. MeavuunHckas Budyanusauyms. 2021; 25 (1): 14-26.
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COVID-19: comparison lung CT signs

and biochemical parameters in the groups
of patients with three-time positive RT-PCR
and with triple negative RT-PCR test

during the period of hospitalization
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Research goal. Comparative characteristics of the dynamics of CT semiotics and biochemical parameters of
two groups of patients: with positive RT-PCR and with triple negative RT-PCR. Reflection of the results by compar-
ing them with the data already available in the literature.

The aim of the study is to compare the dynamics of CT semiotics and biochemical parameters of blood tests in
two groups of patients: with positive RT-PCR and with triple negative RT-PCR. We also reflect the results by com-
paring them with the data already available in the literature.

Materials and methods. We have performed a retrospective analysis of CT images of 66 patients: group |
(n; = 33) consists of patients who had three- time negative RT-PCR (nasopharyngeal swab for SARS-CoV-2 RNA)
during hospitalization, and group Il (n, = 33) includes patients with triple positive RT-PCR. An important selection
criterion is the presence of three CT examinations (primary, 1tCT and two dynamic examinations — 2" CT and 3™
CT) and at least two results of biochemistry (C-reactive protein (CRP), fibrinogen, prothrombin time, procalcitonin)
performed in a single time interval of = 5 days from 1st CT, upon admission, and = 5 days from 3st CT. A total of 198
CT examinations of the lungs were analyzed (3 examinations per patient).

Results. The average age of patients in the first group was 58 + 14.4 years, in the second — 64.9 + 15.7 years.
The number of days from the moment of illness to the primary CT scan 6.21 £ 3.74 in group I, 7.0 (5.0-8.0) in
group I, until the 2 CT scan — 12.5 + 4, 87 and 12.0 (10.0-15.0), before the 3 CT scan - 22.0 (19.0-26.0) and
22.0 (16.0-26.0), respectively.

In both groups, all 66 patients (100%), the primary study identified the double-sided ground-glass opacity
symptom and 36 of 66 (55%) patients showed consolidation of the lung tissue. Later on, a first follow-up CT defined
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GGO not in all the cases: it was presented in 22 of 33 (67%) patients with negative RT-PCR (group ) and in 28 of
33 (85%) patients with the positive one (group Il). The percentage of studies showing consolidation increased sig-
nificantly: up to 30 of 33 (91%) patients in group I, and up to 32 of 33 (97%) patients in group Il. For the first time,
radiological symptoms of “involutional changes” appeared: in 17 (52%) patients of the first group and in 5 (15%)
patients of the second one. On second follow-up CT, GGO and consolidations were detected less often than on
previous CT: in 1 and 27 patients of group | (3% and 82%, respectively) and in 6 and 30 patients of group Il (18%
and 91%, respectively), although the consolidation symptom still prevailed significantly . The peak of “involutional
changes” occurred on last CT: 31 (94%) and 25 (76%) patients of groups | and Il, respectively.So, in the groups
studied, the dynamics of changes in lung CT were almost equal.

After analyzing the biochemistry parameters, we found out that CRP significantly decreased in 93% of patients
(p < 0.001) in group I; in group Il, there was a statistically significant decrease in the values of C-reactive protein
in 81% of patients (p = 0.005). With an increase in CT severity of coronavirus infection by one degree, an increase
in CRP by 41.8 mg/ml should be expected. In group |, a statistically significant (p = 0.001) decrease in fibrinogen
was recorded in 77% of patients; and a similar dynamic of this indicator was observed in group ll: fibrinogen values
decreased in 66% of patients (p = 0.002).

Such parameters as procalcitonin and prothrombin time did not significantly change during inpatient treatment
of the patients of the studied groups (p = 0.879 and p = 0.135), which may indicate that it is inappropriate to use
these parameters in assessing dynamics of patients with a similar course of the disease.

When comparing the outcomes of the studied groups, there was a statistically significant higher mortality in
group Il —= 30.3%, in group | - 21.2% (p = 0.043).

Conclusion. According to our data, a course of the disease does not significantly differ in the groups of
patients with positive RT-PCR and three-time negative RT-PCR. A negative RT-PCR analysis may be associated
with an individual peculiarity of a patient such as a low viral load of SARS-CoV-2 in the upper respiratory tract.
Therefore, with repeated negative results on the RNA of the virus in the oro- and nasopharynx, one should take into
account the clinic, the X-ray picture and biochemical indicators in dynamics and not be afraid to make a diagnosis

of COVID-19.

Keywords: COVID-19, CT, RT-PCR, viral pneumonia, ground-glass opacity, consolidation, reticular changes, CRP,

fibrinogen, procalcitonin, prothrombin time
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Introduction

Since December 2019, a new coronavirus infec-
tion COVID-19 has emerged in Wuhan, China. It has
rapidly spread around the world and developed into
a viral pandemic that continues nowadays [1, 2].

The causative agent of COVID-19 is the beta-
coronavirus SARS-CoV-2, which can cause severe
acute respiratory infection, complicated by the so-
called cytokine storm [3]. The classic symptoms
usually include fever, cough, sore throat, shortness
of breath, fatigue, malaise, and others. In most
people, the disease course is mild. But in some
cases (usually, the elderly and people with comor-
bidities), it can develop into pneumonia, acute
respiratory distress syndrome (ARDS), and multi-
systemic failure. Sometimes the infection is car-
ried asymptomatically. The mortality rate varies
from 2 to 3% [4].

On February 15, 2021, 108 484 802 confirmed
cases of the infection and 2 394 323 deaths were reg-
istered worldwide, in Russian Federation, 4 071 883
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confirmed cases of COVID-19 with 80 126 deaths
were registered in the same date [5].

Modern diagnostic tests of the new coronavirus
infection include molecular recognition and serologi-
cal testing for IgG and/or IgM (RDT, ELISA and neu-
tralization reactions).

The detection of SARS-CoV-2 RNA using NAAT is
of basic importance for etiological laboratory diag-
nostics [6].

The “gold standard” in COVID-19 diagnosis is test-
ing for nucleic acids - real-time reverse transcription
polymerase chain reaction [7,8].

However, the results of some studies have shown
that sensitivity of RT-PCR is less than that of comput-
ed tomography [9, 10], and it significantly decreases
from the 8th day of the onset of symptoms [11].
Moreover, computed tomography is useful in diag-
nosing the infection in patients with negative RT-PCR
[12] and has a high sensitivity — up to 98% [13].
CT also provides important information not only for
diagnosis, but also for assessing development of the
disease and response to the treatment [14].
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Materials and methods

A.V. Vishnevsky National Medical Research Center
of Surgery was redesigned into a Center of medical
care of patients with coronavirus infection provision
in accordance with the plan of implementation of
measures for bedspace redesigning, approved by
the Ministry of Health of the Russian Federation. The
center comprises 150 beds, 15 of which are intensive-
care beds. The Infectious Center has started its work
on April 17, 2020 [15].

Image analysis

When arrived at the hospital, all the patients under-
went CT of the chest organs. The examination was
conducted according to the standard protocol of CT
of the chest organs and reconstruction of soft and
high-resolution on a Philips Ingenuity CT 64 multi-de-
tector scanner.

The following scanning parameters were used for
the standard protocol: 64 x 0.625 collimation, 1 mm
reconstruction, 0.5 mm increment.

The patient was lying on his back with his arms
thrown back behind his head during the procedure.
A scan area including the chest was planned by the
plan scan.

Assessment of the scans was carried out in the
Dicom-images viewing module of medical hardware—
software complex “ArchiMed”(Med-Ray, Russia,
2004-2021).

Postprocessing was performed by means of Philips
IntelliSpace Portal software (Philips Medical Systems,
Cleveland).

The percentage of lung parenchyma lesions, as
well as the severity (CT1-4) were evaluated according
to the recommendations “Radiation diagnosis of coro-
navirus disease (COVID-19): organization, methodol-
ogy, interpretation of the results” of the Moscow State
Budgetary Healthcare Institution “Scientific and
Practical Clinical Diagnostic Center and telemedicine
technologies of the Moscow Health Department” ver-
sion 2 (April, 17, 2020) [14].

Except for the primary CT-scan, follow-up exami-
nations were carried out every 4 days or when patient
status changed.

During the period from April 17, 2020 to June 11,
2020, 830 chest CT scans were performed and 123 CD
discs with CT from other institutions were interpreted.
34 (3.3%) of them correspond to CT-0, 180 (19%) -
CT-1, 341 (36%) - CT-2, 261 (27%) — CT-3 and
136 (14%) — CT-4. An average number of studies
in patients according to their stages: 1 — for patients
with CT severity-0; 2 — for patients with CT severi-
ty-1; 3 - for patients with CT severity-2; 4 — for pati-
ents with CT severity-3; 3 — for patients with CT seve-
rity-4.

All the patients underwent PCR analysis three
times during hospitalization. The test was taken in the
hospital, under the same conditions, from the oro-
pharynx and nasopharynx according to all the rules of
its collection. Retrospectively, we analyzed in detail
two groups of 66 patients: the first group (n, = 33) in-
cluded patients with a three-time negative PCR test
throughout the entire period of hospitalization, the
second group (n, = 33) included patients with a three-
time positive PCR test. In each of the groups, there
was a corresponding clinical featuresof the disease
and changes in CT images of the chest organs. An im-
portant selection criterion was the presence of three
CT examinations (primary, 15t CT and two dynamic
examinations — 2" CT and 3 CT) and at least two re-
sults of biochemical parameters (C-reactive protein —
CRP, fibrinogen, prothrombin time, procalcitonin),
performed in a short time interval = 5 days from 15t CT,
upon admission, and * 5 days from 3 CT.A total of
198 CT examinations of the lungs were analyzed
(8 examinations per patient).

The dynamics of changes in these three CT studies
and the values of the above biochemical parameters
of the blood test were compared in each PCR positive
or negative case.

The descriptive characteristics of the studied
groups are presented in Table 1. It should be noted
that the patients of each of the groups received the
same basic three-component therapy: Kaletra (lopi-
navir / ritonavir), Plaquenil (Hydroxychloroquine) and
azithromycin.

To assess the dynamics of CT of semiotics, the ap-
pearance or disappearance of such radiological signs
as “fresh” ground-glass opacity (fig. 1), consolidation
(fig. 1), “air bronchogram” (fig. 2), and reticular
changes (fig. 1), as well as an increase or decrease in
the volume of the pulmonary parenchyma lesions.
Biochemical parameters were assessed by their in-
crease or decrease relative to the results of the pri-
mary blood test.

Statistical analysis

Statistical processing was performed using the
methods of parametric and nonparametric analysis.
The statistical analysis was performed using the IBM
SPSS Statistics v. 23 program (USA). Quantitative in-
dicators were evaluated for compliance with the nor-
mal distribution using the Shapiro-Wilk test (n < 50). In
the normal distribution, the data were described using
the arithmetic mean (M) and standard deviation (o). In
the absence of normal distribution, the data were ex-
pressed by the values of the median (Me), the lower
and upper quartiles (Q1-Q8). For the interpretation of
the nominal data, absolute values and percentages
were used.
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Table 1. Characteristics of the groups studied
TaGnmua 1. Xapaktepuctuka nccnemyembix rpynn

Group I: patients with Group lI: patients with
negative PCR tests positive PCR tests
Groupcharacteristics Mpynna I: naumeHTbi Mpynna ll: naumeHTsI
XapakTtepucTuKka rpynrbi ¢ oTpuuarenbHbiMmu MLUP- ¢ nonoxutenbHbimu MLUP- P
Tectamu Tecramu
(n=33) (n=33)

Age, years 58+14,4 64,9+ 15,7 0,481
Bospacr, rogpl
Gender: M-male, F-female, abs/% 23 ™, 69,7% 22 ™, 66,7% 0,998
Mon: M — MY>XCKOM, X — XeHckuii,abc/% 10 %, 30,3% 11 x, 31,8%
Maximum severity of the symptoms of KT-1-3,0% KT-1-12,1% 0,283
coronavirus pneumonia on CT, % KT-2-9,1% KT-2 - 18,2%
MakcumanbHas TSXeCTb MPOSBNEHUS KT-3 - 33,3% KT-3 -21,2%
KOPOHaBMPYCHO nHeBMOoHUK npu KT, % KT-4 - 54,5% KT-4 - 48,5%

CT-1-3.0% CT-1-12.1%

CT-2-9.1% CT-2-18.2%

CT-3-33.3% CT-3-21.2%

CT-4 -54.5% CT-4 - 48.5%
Number of days from the disease onset 6,21 £3,74 7,0 (5,0-8,0) 0,189
to the 1st CT examination
KonnyecTtso oHeln ¢ MOMEHTa
3aboneBaHns 00 NPOBeAEHNS
nepsuyHoro KT-uccnenosanus
Number of days from the disease onset 12,5+4,87 12,0 (10,0-15,0) 0,923
to the 2nd CT examination
KonnyecTtBo aHen ¢ MOMeHTa
3aboneBaHuna 00 NPOBEAEHS
2-ro KT-uccneposaHus
Number of days from the disease onset 22,0 (19,0-26,0) 22,0 (16,0-26,0) 0,496
to the 3 CT examination
KonnyecTtso oHel ¢ MOMEHTa
3ab0neBaHNs [0 NPOBEAEHNS
3-ro KT-uccnepgoaHus
Number of days between primary and 1st 5,0 (4,0-8,0) 5,0 (4,0-6,0) 0,579
dinamic CT-scans
KonnyecTtBo gHeln mexay NePBUYHbIM
1 NepBbIM AVHAMUYECKM
KT-nccnepgoBaHmem
Number of days between 1stand 2 10,0 (7,0-13,0) 9,0 (5,0-11,0) 0,230
dinamic CT scans
KonnyecTtBo JHeN Mexay nepebiM
1 BTOPbIM ANHAMUYECKMMM
KT-nccnepoBaHusaimm

p > 0.05 - no significant differences in the variances were found. Therefore, the groups may be considered equal.
p > 0,05 — 3Ha4YMMBbIX Pa3NNYKiA B AUCNEPCUSX HE BbISIBNEHO, CNIEL0BATENbHO, FPYMNMbl MOXHO CYMTATh PABHLIMM.
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Fig. 1. A 59-year-old patient with a confirmed coronavirus
infection. CT scan of the chest organs during inpatient
treatment, typical manifestations and dynamics of the
process. a — 15t CT-manifestation of the symptom of “fresh”
ground glass opacities ; b — 2" CT-consolidation symptom;
¢ - 39 CT-involution changes, reticular changes of the lung
parenchyma.

Puc. 1. MaumeHTka 59 net ¢ NnoaTBEPXKAEHHON KOPOHABN-
pycHom nHoekumen. KT opraHoB rpygHOM KNeTKn Ha NpoTs-
XEHUN CTaLMOHAPHOrO NEeYeHUs, TUMNYHbIE MPOSIBNEHUS
1 aMHamuka npouecca. a — 1-e KT-nposisneHve cumntoma
“cBexero” “martosoro ctekna”’; b — 2-e KT — cMMNTOM KOH-
connpaumm; ¢ — 3-e KT — cMMnTOM 06paTHbIX USMEHEHWI,
PETUKYNSAPHbLIE N3MEHEHWIA NAPEHXMMbI IETKMX.

Fig. 2. A 45-year-old patient with an unconfirmed
coronavirus infection, complicated by a bacterial infection.
Chest CT scan during the inpatient treatment. a — the initial
manifestations of the air bronchogram symptom; b -
progression of the infectious process, increase in the air
bronchogram symptom.

Puc. 2. MNMauueHT 45 neTt ¢ HENOATBEPXOEHHOW KOPOHABUN-
pycHol uHdekumen, npucoeanHeHnem 6akTepuanbHON
nHdekunn. KT opraHoOB rpyaHOM KNETKM Ha MPOTSXEHUMU
CTALMOHAPHOI0 JIEYEHUS. @ — HavasbHble MNPOSIBNEHUS
cumnTomMa “Bo3ayLuHol 6poHxorpammebl”; b — nporpeccus
MHPEKLMNOHHOrO NpoLiecca, yecuneHne cuMmnroma “Bo3ayLu-
HolM 6poHXOrpamMmbl“.
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Cochran’'s Q-test was used to compare related
populations (before-after analysis) at three stages
of the CT examination (1st CT, 2 CT, 39 CT) of the
nominal indicators of CT-signs. To compare biochemi-
cal parameters in the framework of the analysis of re-
lated populations with a normal distribution, a paired t-
test — the Wilcoxon signed-rank test was used, with a
distribution other than normal.

The relationship between the maximum CT severity
and CRP was calculated using the linear regression
method.

Results

As a result of the retrospective analysis of CT im-
ages of the lungs of 66 patients, we may conclude,
that the dynamics of the lungs CT signs in the first and
second groups was statistically equal (Fig. 3-6).

It is noteworthy that in the group I(with three posi-
tive RT-PCR), there isa lower percentage of the ap-
pearance of “involutional changes” on the 2¢CTof the
lungs, that is, the restoration of the pulmonary paren-
chyma.

In general, the graphs show a general trend that
the percentage of ground-glass sign and consolida-

tion that correspond to the height of the disease is
higher in group II.

The addition of a secondary infection is also slight-
ly higher in the group with laboratory-confirmed
SARS-Cov-2 RNA in oropharyngeal smear. The dy-
namics of the increase in the severity of CT from pri-
mary CT is generally higher in percentage terms in
group Il (Table 2).

After analyzing the indicators of biochemical blood
analysis, we found that C-reactive protein significantly
decreased (Fig. 7) in 93% (p < 0.001) in group .

In group Il there was a statistically significant de-
crease in C-reactive protein values in 81% patients
(p = 0.005). In group I, a statistically significant
(p = 0.001) decrease in fibrinogen was recorded in
77% of patients; and a similar dynamic of this indica-
tor was observed in group lI: fibrinogen values de-
creased in 66% of patients (p = 0.002).

Evaluating the relationship between the maximum
CT severity of coronavirus infection and biochemical
blood counts using the Spearman test, we found that
there is a statistically significant (p < 0.001) direct cor-
relation between moderate density (p = 0.435) on the
Chaddock scale with C-reactive protein, as well as

Table 2. Frequency of increase CT-severity relative to primary CT examination
Tabnuua 2. YactoTa nosbieHns KT-TaxecT oTHocUTeNbHO HavanbHoro KT-nccnegosaHns

Group ll: patients with
positive PCR tests
pynna ll: nauneHTsbI
C NMOJIOXUTENbHbIMU
MUP-tectamun
(n=33)

Group I: patients with
negative PCR tests
lpynna I: naymneHTbI
C oTpULaTesNibHbIMUN

NnuP-tectamun
(n=33)

Group lI: patients with
positive PCR tests
lpynna ll: nauneHTsbI
C NONOXUTENbHbIMU
MUP-Ttectamn MUP-tectamn
(n=33) (n=33)

Group I: patients with
negative PCR tests
pynna I: naymeHTbI
C oTpULaTesibHbIMU

Frequency of the primary CT severity at hospitalization
YacTtota taxxectu npu nepeuyHom KT-uccneposaHumn
npu rocnutanu3auum

Frequency of changing CT-severity relative
to primary CT examination
YacTtota nameHeHus KT-T9xecT OTHOCUTENbHO
HavyanbHoro KT-uccnepgoBaHus

3% (CT-1/KT-1) 12,1% (CT-1 /KT-1)

33% (CT-1/KT-1) 25% (CT-1/KT-1)

33% (CT-3/KT-3)
34% (CT-4/KT-4)

37,5% (CT-2/KT-2)
12,5% (CT-3/KT-3)
25% (CT-4/KT-4)

9,1% (CT-2/KT-2)

18,2% (CT-2/KT-2)

50% (CT-2/KT-2
17% (CT-3/KT-3

42% (CT-3/KT-3)
58% (CT-4/KT-4)

33,3% (CT-3/KT-3)

21,2% (CT-3/KT-3)

13% (CT-2/KT-2
56% (CT-3/KT-3

( )
( )
33% (CT-4/KT-4)
( )
( )
31% (CT-4/KT-4)

12,5% (CT-1/KT-1)
37,5% (CT-2/KT-2)
12,5%(CT-3/KT-3)
37,5% (CT-4/KT-4)

54,5% (CT-4/KT-4)

48,5% (CT-4/KT-4)

28,5% (CT-2/KT-2)
28,5% (CT-3/KT-3)
43% (CT-4/KT-4)

20% (CT-1/KT-1)
20% (CT-2/KT-2)
60% (CT-4/KT-4)

IS EniHCKAS BHSYATHBALINS

2021, rom 25, el



OPUTUHAJILHOE UCCJENOBAHUE | ORIGINAL ARTICLE

—4+—T1LPO / PCRO MNUP3+ / PCR3+

o
o

A O 0 N ® ©
S & & o © o

YacTtoTa BCTpe4yaeMocTu
"cBexero" "mMaToBoro crekna”, %
w
o

Frequency requency of the "fresh”
"ground-glass" opacity symptom, %

nKT / pCT

A1KT /d1CT n2KT /d2CT

Fig. 3. Comparison of the dynamics of frequency of the
“fresh” “ground-glass” opacity symptom. pCT - primary
CT-scan of the lungs; d1CT - first follow-up CT scan of the
lungs; d2CT - second follow-up CT scan of the lungs.

Puc. 3. CpaBHeHMe AMHAMWKW 4acTOTbl BCTPEYAEMOCTU
cumnTomMa “ceexero” “martoBoro ctekna”. nKT — nepBuy-
Hoe KT-uccnepmoBaHue nerkux; anlikKT - 1-e
KT-uccneposaHue nerkux B auHamuke; p2KT - 2-e
KT-mnccnenoBaHue nerkux B AMHaAMUKE.
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of a secondary infection development, %
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Fig. 5. Comparison of the dynamics of frequency of a
secondary infection development. pCT -

primaryCTscanofthelungs; d1CT - first follow-up CT-scan
of the lungs; d2CT - second follow-up CT-scan of the lungs.

Puc. 5. CpaBHeHMe OAMHAMKKM 4acTOTbl MPUCOEONHEHUS
BTOPUYHOM nHdekumn. nKT — nepsuyHoe KT-nccnegosaHve
nerknx; p1KT —1-e KT-uccnenoBaHue nerkmx B ANHaMUKE;
n2KT - 2-e KT-nccnegoBaHue nerkux B AMHaMuke.
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o
o

YacToTa BCTpeyaemocTun
cuMnToMma KoHconuaaumm, %
Frequency
of the consolidation symptom, %

KT / pCT A1KT /d1CT  a2KT/d2CT

Fig. 4. Comparison of the dynamics of frequency of the
consolidation symptom. pCT - primary CT-scan of the
lungs; d1CT - firstfollow-up CT-scan of the lungs; d2CT -
second follow-up CT-scan of the lungs;

Puc. 4. CpaBHeHVe AMHAMWKK 4acTOTbl BCTPEYAEMOCTMU
cumntoma koHconupaumu. nKT — nepsuyHoe KT-mccne-
nosaHune nerkux; A1KT - 1-e KT-uccnepoBaHue nerkux
B anHamuke; 02KT — 2-e KT-uccnegoBaHue nerkux B guHa-
MUKE.
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of involutional changes, %

‘requency of the "ground-glass” opacity
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Fig. 6. Comparison of the dynamics of frequency of the
ground-glass opacity of involutional changes. pCT -
primaryCTscanofthelungs; d1CT - firstfollow-up CT-scan of
the lungs; d2CT - second follow-up CT-scan of the lungs.

Puc. 6. CpaBHeHVe OMHAMUKM Y4aCTOTbl BCTPEYAEMOCTU
CYMMTOMa MaToBOro cTeksia 06paTHbIX n3MeHeHuin. NKT —
nepsuyHoe KT-uccnepgoaHme nerkux; p1KT - 1-e
KT-nuccnepoBaHue nerkux B anHamwuke; O2KT - 2-e
KT-nccnenoBaHme nerkmx B gHamMmuke.
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Fig. 7. Comparison of the dynamics of C-reactive protein
values. pCT - primary CT-scan of the lungs; d2CT - second
follow-up CT-scan of the lungs.

Puc. 7. CpaBHeHne OMHaMUKN 3HaveHuii C-peakTUBHOMO

6enka. nKT — nepsuyHoe KT-uccnegosanue nerkux; o2KT —
2-e KT-uccnepoBaHue nerkux B guHamumke.
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Fig. 8. Relationship between the maximum CT severity of
coronavirus infection and C-reactive protein.

Puc. 8. B3anmocssasb makcumanbHo KT-TaxecTn Kopo-
HaBMpYyCHOI nHdekumm n C-peakTnBHOro benka.

a statistically significant (p = 0.038) direct correlation
between low density (p = 0.264) with such an indicator
as fibrinogen.

A dependence is also observed, which is de-
scribed by the following equation:

Ycrb = 41.78 x Xkt-severity + 7.87, where

Xkt-severity — CT-severity of coronavirus infection
(CT-1, CT-2, CT-3, CT-4),

Ycrb — C-reactive protein value.

Accordingly, with an increase in CT severity of
coronavirus infection by one degree, an increase in
C-reactive protein by 41.8 mg / ml should be expect-
ed. In the statistically significant model we obtained
(p = 0.002), 19% of the factors that determine the

2021, rom 25, el

values of the C-reactive protein level were taken into
account (Fig. 8).

Such parameters as procalcitonin and prothrom-
bin time did not significantly change during inpatient
treatment of the patients of the groups (p = 0.879 and
p = 0.135), which may indicate that it is inappropriate
to use these parameters in assessing dynamics of the
patient's condition at COVID-19.

When comparing the outcomes of the studied
groups, there was a statistically significant higher
mortality in group Il = 30.3%, in group | - 21.2%
(p =0.043).

Discussion

Changes in the lung CT of the ground-glass opac-
ity type are almost always perceived as a sign of viral
pneumonia caused by SARS-CoV-2 today, in the set-
ting of the COVID-19 pandemic. Although the symp-
tom has been known before the outbreak of coronavi-
rus infection and was also used in description of a viral
pneumonia, caused by other pathogens, or in chronic
lung diseases, including interstitial ones.

Sometimes the changes in the lungs with repeated
negative results of RT-PCR may raise doubts con-
cerning their coronavirus nature and may lead to other
acute interstitial pneumonia being suspected. In this
case, peculiar changes in the radiological patternin a
follow-up, repeated lung CT (replacement by consoli-
dation, reticular changes), biochemistry parameters,
clinical presentation and, subsequently, appearance
of antibodies may be helpful.

In addition to this study, there are numerous pa-
pers and articles about patients with negative PCR
test, but clinically and radiologically confirmed
COVID-19 [16, 17]. Data on sensitivity of the “gold
standard” of COVID-19 diagnostics vary from 46% to
83.1% in different studies [16, 17]. Some studies sug-
gest that the PCR test sensitivity is high at the begin-
ning of the disease only: for the first 5 days after the
onset of symptoms, the clinical sensitivity remains
above 90%; then between days 6 and 8, the clinical
sensitivity of PCR varies from 84% to 76%; in the fol-
lowing days, the sensitivity decreases; and by day 18,
the sensitivity decreases below 50% [11].

However, since viral pneumonia does not develop
in everyone and there may be no changes in lung CT
scans, there are also clinically asymptomatic carriers,
and antibodies may appear not immediately, but after
8-10 days from the onset of symptoms [11], the most
relevant diagnostic method remains RT-PCR on
SARS-CoV-2 RNA from the nasopharynx.

Similar in clinical symptoms, time, radiological pat-
tern, and biochemical parameters course of the dis-
ease in patients with laboratory-confirmed COVID-19
positive RT-PCR and in patients with triple negative
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PCR test may indicate a slightly lower sensitivity of the
RT-PCR method as compared to CT lung examination,
as well as the individual features of the patients.

Since clinical material is collected from the naso-
pharynx and oropharynx, there is a sufficient amount
of the virus there in patients with a positive test.
It is worth noticing that such a symptom as anosmia
develops in some patients only. Probably, it develops
in some patients due to the higher concentration of
the virus in the upper respiratory tract. While in others,
the virus immediately enters the lungs, without settling
in the upper respiratory tract.

In general, the severity of the radiological pattern,
the frequency of secondary infection, the level of CRP,
directly correlating with severity of the disease, the
probability of death [18], were slightly higher in pa-
tients from group Il. The same group also had more
cases of increased CT severity compared to the pri-
mary CT study.

It cannot be excluded that the initial entry of the
virus into the body through the carrier proteins in the
olfactory epithelium may increase the overall viral load
and worsen the course of the disease. Thus, in the
Ankur Gupta-Wright et al. study, outcomes were worse
in patients with COVID-19 confirmed by RT-PCR com-
pared to those with false-negative RT-PCR; the pro-
portion of patients hospitalized in the ICU was higher
[16].

At the same time, Imran Hasanoglu et al. note an
inverse pattern of severity of the disease course and
viral load in their study of 60 people [19]. But for un-
ambiguous conclusions, larger studies with a more
detailed analysis of the course of the disease, its
symptoms, and the amount of SARS-CoV-2 RNA in
oropharyngeal and nasopharyngeal smears are re-
quired.

During the work of our hospital, there were patients
with COVID-19 with only one or two positive PCR tests
throughout the entire hospitalization, but we decided
to compare two opposite groups: with all (in this case,
a maximum of three) positive or with all negative re-

OGcyxaeHue

N3mMeHeHnss Ha KOMMbIOTEPHbBIX TOMOrpamMMax
nerkux no Tmny “maToBOro CTekna” cerofHs B ycno-
Buax nangemun COVID-19 BocnpuHMMAlOTCS NOYTU
BCerga Kak NpusHak BUPYCHOM MHEBMOHUWN, Bbl3BaH-
Holi SARS-CoV-2. XoTst 3TOT CMMNTOM ObiN U3BECTEH
1 O BCMbILLKM KOPOHABUPYCHON MHDEKLMM 1 CNOSIb-
30BaJICS TaKKe Mpu ONUCAHWUM BUPYCHBIX MHEBMOHUA,
BbI3BAHHbIX APYrMMU BO3BYAMTENSAMU, AN NPU XPOHW-
YECKMX NIEroYHbIX 3a001EBAHUSIX, B TOM YNCIIE UHTEP-
CTULMANbHBIX.

sults. We looked for an answer to the question, if it is
possible to rely not only on the “gold standard”, but
also on the course of the radiological and biochemical
presentations for diagnosing. Sometimes the reasons
(individual peculiarity, low sensitivity, incorrect mate-
rial sampling) for which RT-PCR turned out to be
negative are not so important. If the primary and fol-
low-up lung CT show a typical progression of semiot-
ics, and then the changes “dissolute”, as well as CRP
and fibrinogen indicators increase and normalize by
the last follow-up CT, the diagnosis still can be made
in a pandemic setting. It is exactly the way our PCR-
negative patients were diagnosed. However, it should
be borne in mind that a secondary infection may add,
and it is necessary to monitor changes in the radio-
logical pattern, clinic, and biochemical parameters.

Diagnostics of coronavirus infection by serological
methods is also actively developing, therefore, re-
search in this direction is promising [20].

Conclusion

Based on the results of our retrospective study,
it can be concluded that X-ray semiotics and bio-
chemical parameters in dynamics can help diagnose
COVID-19 in patients with negative RT-PCR analysis.
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NHorpa M3MeHeHns1 B NErknx npyv MHOrOKPATHbIX
oTpuuartenbHbix pedynstatax OT-MUP MmoryT Bbi3BaTh
COMHEHMS MO NMOBOAY WX KOPOHABMPYCHOW NPUPOAbI
1 3aCTaBUTb NOAO3PEBATH APYrie OCTPble NHTEPCTU-
unasnbHble MHEBMOHMW. HO TYyT MOMyT NOMOYb Xapak-
TEPHbIE U3MEHEHUSI PEHTrEeHONIOrMYEeCKON KapTUHbI
Ha AMHaMWNYECKMX, MOBTOPHbLIX KOMMbIOTEPHbIX TOMO-
rpamMmax Jierkux (3ameLLeHne KoOHcoamagaumen, petn-
KyNSIPHbIMY M3MEHEHUSIMM), NokasaTenn Guoxnumn-
4eCcKOoro aHanmaa KpPOBM, KJIMHUYECKOW KapTUHbl U,
B JaNbHENLLIEM, MOSIBAIEHME aHTUTEN.
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NMoMMMO JaHHOro NCCNef0BaHNS CYLLLECTBYET He-
Mano nybnukaumii n ctatein o 60MbHbIX, Y KOTOPbIX
TecT MNUP 6bin oTpuuatensHbiM, HO COVID-19 6bin
NOATBEPXAEH KIUHUYECKN U PEHTFEHONOrMYecku
[16,17]. OaHHble O 4YyBCTBUTENLHOCTM “30/10TOrO
ctaHpapta” guarHoctukm COVID-19 BapbupytoT
B pasHblX uccnenosanusix ot 46 po 83,1% [16, 17].
B HekoTOopbIX MCCnegoBaHUSX COOOLIAeTCs O TOM,
YTO YYyBCTBUTENBLHOCTb TecTa [LUP BbicOkas TOJbLKO
B Hayasne 3abosieBaHus — NepBble 5 AHel nocne nose-
NEeHNst CMMMNTOMOB KJIMHUYECKas YyBCTBUTENbHOCTb
ocTtaetcs Bbiwe 90%, nanee mexay 6-m 1 8-m gHAMU
KnuMHMYeckasa 4dyBcTBuTenbHoCTb [MLP BapbupoBana
oT 84 0o 76%, B nocnenyoLlmMe OHN YyBCTBUTENb-
HOCTb CHUXaeTcs, a Ha 18- AeHb YYBCTBUTENIbHOCTb
CHmxaeTcs Huxe 50% [11].

Ho Tak kak BMpycHas NMHEBMOHUS pPa3BMBAETCSA
0Aaneko He y BCEX U U3MEHEHWUIA Ha KOMMbIOTEPHbIX
TOMOrpammax Nerknx MoxeT He ObITb, KIMHUYECKN —
€CTb 6eCCMMMNTOMHbIE HOCUTENWN, @ aHTUTEeNa MOryT
nosiBUTLCS He cpasy, yepeld 8-10 gHen oT Hayana
cumnTomoB [11], caMblM akTyasibHbIM METOAOM AM-
arHocTukm octaetcsa OT-MNLUP Ha PHK SARS-CoV-2 13
HOCOMNOTKM.

Cxoxee No KNMNHUYECKMM CUMMTOMaM, BPEMEHM,
PEHTrEHONONMYECKOM KapTMHE U BUOXUMUYECKUM
nokasarensiMm TedyeHue 3aboneBaHUS y MauVeHTOB
¢ nabopaTopHo noaTeepxaeHHbIM COVID-19 nono-
xuntenoHon OT-MUP n y nauneHToB ¢ Tpmxabl nabo-
paToOpHO He MOATBepPXAeHHbIM TecToM [1LP moxet
CBWAETENbCTBOBATL O HE CTOJIbKO Oonee HU3KOM
yyBcTBUTENBHOCTU MeToaa OT-TUP no cpaBHeHMto
¢ KT-nccnegoBaHuem nerkmx, CKoabko 00 MHONBUAY-
aNlbHbIX 0COOEHHOCTSIX NALMEHTOB.

MNMockonbKy KAMHUYECKUIA MaTepuan cobupaetcs
N3 HOCO- 1 POTOMOTKM, Y NALUNEHTOB C NOJIOXUTENb-
HbIM TECTOM [O0JIKHO OblTb TaM JOCTATOYHOE KONnye-
CTBO BMpyca. CTOMT BCMOMHUTb MPO HaNMYme y HEKO-
TOPbIX MAUMEHTOB Takoro CUMMTOMA, Kak aHOCMUS,
KOTOpbI ObIBAET He y Bcex. BeposaTHo, y 4acTu 60nb-
HbIX 3TOT CMMMTOM 06yCnoBfEH O0bLUEN KOHLEHTPA-
LMen BMpyca B BEPXHUX AbIXaTesbHbIX MYTSX, B TO Xe
BPEMS Yy OpYrMx BUMPYC Cpasy nonagaet B nerkue,
He ocefiast HaAoNro B BEPXHUX OTAENAX AblXaTeNbHbIX
nyTen, 1 Kak pa3 y Taknux naumeHToB MOryT ObITb MHO-
roKpaTHble NoXHooTpuLaTenbHble TecTbl OT-TLP.

B uenom BbIpaXXeHHOCTb PEHTFEHONIOrMYeCKOn
KapTVHbI, YacTOTa NPUCOEAVHEHNSA BTOPUYHOM NHGEK-
unK, ypoBeHb CPB, KOTOpbIM MpsSiMO KOppenupyeT
C TSXXECTbIO TeyeHusi 3ab0sieBaHNs, BEPOSITHOCTbLIO
netanbHoro ncxopa [18], 6bln HEMHOIO Bbille Y na-
UMeHToB 13 rpynnsl |l ¢ MHOrokpaTtHoO nabopaTtopHO
noaTeepxaeHHbiM COVID-19. Y aT0M XXe rpynnbl Tak-
Xe Ob110 Gonblie CiyYyaeB C MOBbILEHNEM TSXECTU
KT no cpaBHeHuIO ¢ nepBuYHbIM KT-1ccnenoBaHnemMm.
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Henb3sa UCKNOYNTb, 4TO NEepPBUYHOE NonagdaHue
BMpyca B OpraHuam 4epesd Oesikn-nepeHocHnkm
B OOOHSITENIbHOM 3NUTENNUN MOXET YBENIMYMBATL 00-
LLIYIO BMPYCHYIO Harpy3Kky 1 yxyallaTb TedeHne 3abo-
nesanus. Tak, B nccnegosanmm Ankur Gupta-Wright
M Op. UCXoAabl ObIn Xyxxe ansa nauyeHToB ¢ COVID-19,
noareepxaeHHbiM OT-TUP, no cpaBHeHMIO C Temu,
y Koro 6bina noxHootpuuatensHas OT-MLP, ¢ 6onee
BbICOKOW O0Mel rocnntann3npoBaHHbix B OUT [16].

OpHako |. Hasanoglu n coaBT. B CBOEM MUCCNEno-
BaHMM 13 60 4enoBek OTMeYalT 00paTHYIO 3aKOHO-
MEPHOCTb TAXECTU TEYEHUS N BUPYCHOW Harpysku
[19]. NMoaTomy Ans 0AHO3HAYHbIX BbIBOJOB HEOOXO-
oMbl 6onee KpyrnHble nccnenoBaHus ¢ 6onee nog-
POOHLIM aHaNM30M TeyeHust 3aboneBaHns, ero CUM-
nTomoB n konuyectea PHK SARS-CoV-2 B maskax
N3 POTO- M HOCOIOTKM.

Bo Bpemsi paboThbl HaLLero rocnutans obinm 60/1b-
Hble COVID-19 n ¢ Bcero ogHumM wnn gsyms Noso-
XutenbHbiMu MUP-aHann3amm Ha NpoOTSXEHUN BCEN
rocnutann3auumn, HO Mbl PELUVAN CPaBHUTb MMEHHO
[B€E NPOTMBOMOJIOXKHbIE FPYMMbl: CO BCEMM (B AAHHOM
clnyyae MakCMMyM TPeMs) NoNOXUTENbHbIMU UK CO
BCEMM OTpULATENbHbIMK pedynbTaTtaMmn. Ytobbl oTBe-
TUTb Ha BOMPOC: MOXHO JI1 ONUPaTbLCH HEe TONbKO Ha
“3010TOM CTaHOAPT”, HO N HA TEYEHWNE PEHTIEHONOMM-
4eCcKOon N BUOXMMNYECKOWN KapTUHbI AJ1 MOCTAHOBKM
anarHosa? He cTonb BaxkHbl MHOTAA MPUYMHBI (MHAN-
BuayanbHass 0COOEHHOCTb, HW3Kas 4YyBCTBUTENb-
HOCTb, HEMPaBUbHbLIA 3ab60p MaTtepuana), No KOTo-
pbim OT-TUP okasanca otpuuatenbHblM, €Cnn npu
nepBu4yHoM un amHammuyeckmx KT-mccnepoBaHusx
Nerknx HabngaeTcs xapakTepHoe NporpeccupoBa-
HME CEMMOTUKU, a 3aTEM “PaCTBOPEHNE” NBSMEHEHWUIA,
a TaKke MOBbIWEHNe 1 K NocieaHeMy AMHAMNYec-
komy KT-uccneposaHuio HopManu3auma nokasare-
neii CPB 1 ¢dubpuHorena, amarHo3 B YCIOBUSX MaH-
OEeMUN BCE PaBHO MOXHO NOCTaBUTb. Kak nocTaBuim
ero n Hawum [UP-oTpuuatenbHbiM naumeHTam.
Ho He cTtouT 3abbiBaTb O BO3MOXHOM MpUcoeamHe-
HUW BTOPUYHON MHDEKUMN N CNEANTb 32 UBMEHEHUSI-
MW PEHTIEHOJIONMYECKON N KIIMHUYECKOW KapTUHBbI,
a Takke BMOXMMMYECKNX NokasaTenei.

TakXke aKkTVBHO pa3BUBaAETCS AMarHOCTMKa KOPO-
HaBMPYCHOW MHOEKUMN CEPOSIOrMYeckKMMn MeToaa-
MW, MO3TOMY NEPCMEKTMBHbI UCCNEA0BAHNSA U B 3TOM
HanpasneHun [20].

3aknouyeHne

Mo nonyyeHHbIM pe3yabTaTaM Halero pPeTpo-
CNEKTUBHOIO MCCNEea0BaHUSA MOXHO caenaTtb BbiBO,
4YTO PEHTreHoNorn4yeckass CEMMoTrKa n OUOXMMNYECc-
KMe nokasatenn B guMHaMMKe MOryT MOMOYb NnocTta-
BUTb amarHo3d COVID-19 nauuentam ¢ OT-TLP-
OTPULATENBHBIM aHANIN30M.
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BO3MOXHOCTM HU3KOA403HON NTy4eBOMN Tepanuu
B JIEYEHUUN BHYTPUNIErO4YHbIX MOPaXXEeHNN, BbI3BaHHbIX
uHdekumeinn COVID-19. 0630p nutepartypbl

© Xomytosa E.}0.'-2*, Hoeukos MN.B.":2, LLlatanos A.C.’

1®PreQy BO “OmMckuin rocyaapcTBEHHbI MeanLMHCKNIA yHuBepcuTeT” Munsgpasa Poccum; 644099 Omck, yn. JleHnHa, 12,
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2BY300 “O6nacTtHast knuHuyeckas 6onbHMuUa”, Omck; 644111 Omck, yn. BepesoBasi, 3, Poccuiickas Qenepauys

B naHHOI paboTe paccmMaTpuBaETCs akTyallbHOCTb MPUMEHEHNS OLHOKPATHOrO 061y4eHNS NErKNX B JIEYEHUN
NMHEBMOHWW, BbI3BAaHHOW HOBOW KOPOHABUPYCHOW MHdekumen. MNpeacrasnersbl ony6avkKoBaHHbIE PE3YbTaThl O
KJIMHUYECKUX HabMIOAEHNSX, EMOHCTPUPYIOLLMX NEPCNEKTMBY B NEYEHUM AAHHOrO 3aboneBaHus. MNMauneHTsl ¢
TSXKENOW MHEBMOHMEN, KOTOPbLIM Obiia HadHaveHa LD-RT (Hu3kopo3Hasa nydeBas Tepanus) B gode 0,5-1,5 Ip,
nokasanu 605iee KOPOTKNE CPOKN BbI3AOPOBAEHUS U OTCYTCTBME OCNIOXHEHMWI. JJaHHbIA METOZ, IeYeHNs nNpoae-
MOHCTPUPOBan CBOK 3ODEKTUBHOCTb B PSAE UCCef0BaHMI U3 pasHbIX CTPaH, Npeapekas yecrnex n aKoHoMu4e-
CKYIO BbIro4y Npu €ro AanbHenLemM NCnoab30BaHUm U n3y4yeHnin. Nonck nutepaTypsbl, coaepXallen MHGopmMaLumo
0 COOTBETCTBYIOLLMX UCCeaoBaHMsX, nposogunca B cuctemax PubMed, EMBASE, Web of Science n Google
Scholar. BH/MaHve 6b110 COCPESOTOYEHO Ha MOJTHOTEKCTOBbIX CTAThSX, YYUThIBAsS X OOLLYIO JOCTYNHOCTbL B YCIIO-
BUSIX MAHAEMUN.

KnioueBsbie cnoBa: SARS-CoV-2, COVID-19, kopoHaBMpycHasi MHEBMOHUS, HU3KOO03HAsA ny4yeBas Tepanus, uuTo-
KWHOBbIV LUTOPM, TSXeSbliA OCTPbIN PECNNPATOPHbIA CUHOPOM

ABTOpr noaTBepXparkrT OTCyTCTBUE KOH¢J1I/IKTOB UHTEepeCcoB.

Ana uutnposanusa: Xomytosa E.1O., Hosukos [1.B., LLatanos A.C. BO3MOXHOCTM HM3KOO03HOWM Ny4EBOIN Tepanum
B JIEYEHMN BHYTPWUSIErOYHbIX MOpaxeHui, Bbl3aBaHHbIX nHdekumen COVID-19. O63op nutepatypbl. MeguumHckas
Budyanmzaums. 2021; 25 (1): 27-34. https://doi.org/10.24835/1607-0763-991
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Possibilities of low-dose radiation therapy
in the treatment of intrapulmonary injuries
caused by COVID-19 infection

©Elena Y. Khomutova' 2*, Pavel V. Novikov' 2, Alexey S. Shatalov’

Omsk State Medical University; 12, Lenina str., 644099, Omsk, Russian Federation
20msk regional clinical hospital; 3, Berezovaya str., Omsk, 644099, Russian Federation

This paper examines the relevance of the use of a single irradiation of lungs in treatment of pneumonia caused
by a new coronavirus infection. Clinical observations are presented that demonstrate perspectives in the treatment
of this disease. Patients with severe pneumonia who were prescribed LD-RT (low-dose radiation therapy) at a dose
of 0.5-1.5 Gy showed shorter recovery times and no complications. This method of treatment has shown its effec-
tiveness in a number of studies from different countries, predicting success and economic benefits in its further use
and study. A literature search containing information on relevant studies was carried out in PubMed, EMBASE,
Web of Science and Google Scholar systems. Attention was focused on full-text articles given their general avail-
ability in a pandemic.
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KopoHaBupycbl npeactaBnsiioT camytlo OOJbLLYIO
rpynny u3 Bcex n3BecTHblX PHK-nonoxuTensHbIX BU-
pycoB. 3a npoLuelive aBa Aecsatka et KOpoHaBupy-
Cbl CTanM NPUYUHOM 3NNAEMUYECKNX BCMbILLEK ABYX
BMPYCHbIX 3a60/1ieBaHMii: GANXKHEBOCTOYHOIO pecnu-
patopHoro cuHapoma (MERS-CoV) u Ttsxenoro
OCTPOro pecnupatopHoro cuHgpoma (SARS-CoV-2)
[1]. 31 nekabps 2019 r. B Kutae BcemumpHoii opraHu-
3aumen 3ppaBooxpaHeHns (WHO China Country
Office) 6bIn0 0OBLABNEHO O BCHbILWKE MHEBMOHUU
B roponge YxaHb (Wuhan City), aTmonorus kotopom
HenaBecTHa [2]. 3 sHBaps 2020 r. y 44 naumeHToB 6bl-
NV BbISIBNEHbI CnyyanM HoOBOro 3aboneBaHus [2].
CoobLuanock, 4To NepBoHaYanbHO BCe O0MbHbIE Obln
CBSI3aHbl C MECTHbIM PbIHKOM XMBOTHbLIX 1 MOPENPO-
OYKTOB XyaHaHb, HaxoOsLWwerocs B ropoae YxaHb [3].
OpHako CO BpEMEHEM CTano YBENMYMBATLCH YMCIO
3apaXeHHbIX, HE MMEBLUMX KOHTAKTa C XMBOTHbIMM,
BMPYC CTaNl pacnpocTpaHaTbCs 3a npegensl Kutasg,
4TO yKasbIBaso Ha CNOCOBHOCTbL BMpYCa pacnpocTpa-
HATLCS OT YenoBeka K Yenoseky [4]. [posiBneHvs 3a-
6oneBaHns y AaHHbIX NaLMEHTOB BOSHUKIM B NEPUOL,
¢ 12 no 29 pexkabpsa 2019 r. IHKyGaLMOHHBIN Nepuoa,
onuncs ot 2 go 14 cyt, IMXopagoyHbIi nepuog —
ot 10 mo 14 cyT [5]. 7 aHBapsa 2020 r. Hay4HbIE COTPYA-
HUKK LLIaHXaNCKOro KAMHMYECKOro LieHTpa obLecT-
BEHHOro 34paBooxpaHeHns 1 LLkonsl o6LecTBeHHO-
ro 3gpaBooxpaHeHus (Kutai) cmornum pacwmdposatb
reHOMHYI0 MOC/Ief0BaTeNIbHOCTb BO3GYAUTENS OaH-
HOW MHEBMOHMU, KOMM SIBAISIETCS HOBBIN LUTAMM KOPO-
HaBMpyca, MONY4YMBLUMA BPEMEHHOE Ha3BaHue
2019 Novel coronavirus (2019-nCoV) [6]. 11 ¢peBpans
2020 r. rpynna uccneposarteneit n3 MexayHapogHoro
KOMUTETA MO N3YHEHMIO KOPOHABMPYCOB peLunna Ha-
3BaTb HOBbIN LUTAaMM kopoHaBupyca SARS-CoV-2 [7].
[eHom aToro Bupyca Ha 96,2% COOTBETCTBYET KOPO-
Hasupycy RaTG13, nony4eHHOMY U3 opraHu3ma nety-
yel MbIWK, N Ha 79,5% MOEHTUYEH KOPOHaBMPYCY,
koTopbin B 2003 r. BbI3BAN 3MMOEMMUIO ATUMUYHOMN
NMHEBMOHMU. 10 OaHHBIM CEKBEHUPOBAHUSA reHoMa
BMpYyCa M1 3BOJIIOLMOHHOIO aHanmM3a MOXHO NPeano-
JIOXNTb, YTO ECTECTBEHHbLIM XO35IMHOM SIBASIETCS Ne-
Ty4yas Mblllib, KOTOPAs Yepes MPOMEXYTOUHbIX XO351EB
nepepaet BUpPYC 4enoBeky [8]. YyeHble BbIICHWAM,
4YTO OJ19 MPOHUKHOBEHUS B KNETKM yenoBeka SARS-
CoV-2 ncnonb3yeT Takowm xe cneundunyeckuii peuen-
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TOP, 4To N SARS-CoV, — ANd2 (aHrMoTeH3NHNpPeBpa-
LwamLWmin GepMeHT 2), KOTOPbIA NopaxaeT npenmy-
LLEeCTBEHHO HWXHUE AplxaTesibHble MyTU 1 CBSA3blBA-
etcs ¢ AMMd2 Ha anuTenuanbHbIX KneTkax anbBeos
[9, 10]. MaHpemusa 6pocuna BbI3OB pPasdnyHbIM cre-
umManuctaMm 30paBOOXPaHEHUs M HayYHOMY CO006-
LLEeCTBY BO BCEM MUPE, NOCKOJIbKY paHee KOPOHaBU-
pycHble MHbEKUMN Y N0AEN He Bbi3blBaNN Takoro
rnobanbHoro Guonormnyeckoro pmucka. CnocobHOCTb
K MyTauuu Yy [aHHbIX BUPYCOB CBUAETENLCTBYET
0 TOM, 4YTO UX TpaHcPOpMaL M MOXET BbI3BaTb kaTa-
cTpoduyeckme nocneacteus [5, 11]. 1o HacTosLwero
BPEMEHM MCMONb3YyeTCca naToreHeTnyeckas M CUM-
nTomartnyeckass Tepanns HOBOW KOPOHaBMPYCHOM
MH@EKLMN C pa3HOM cTeneHbio 3hdEeKTUBHOCTH, MO-
Ka cneumdunyeckoro JeYyeHns HOBOW WHMEeKUMn
COVID-19 He HangeHo [12, 13]. Hannune mHOXecTBa
CXEM PasNN4HON NEKAPCTBEHHOM Tepannu C BbICOKOM
CTeNeHbI0 OCNIOXHEHUI N HeoKa3aHHOM 3 dEKTUB-
HOCTbIO MOBYAUNIO MCKaTb HOBbIE METOAbI NEYEHUS,
B TOM YMCIIE HE TOJIbKO TPAANLIMOHHbIE MEANKAMEH-
TO3HbIE, HO U C MCMNOJIb30BAHNEM AUCTAHLMOHHOIO
drn3nyeckoro (y4eBoro) BO3AencTaus.

B mapte 2020 r. BcemupHaa opraHudauus 3gpa-
BOOXpaHeHus 06baBuna o naHaemun COVID-19, Bbi3-
BaHHOW kopoHasupycom SARS-CoV-2 [14]. Y yeno-
Beka KopoHaBupycHas MHMeKLMSA cnocobHa BbI3BaTb
MHOXECTBO OonesHer — oT nerkmx Gopm OCTPOro
pecnupaTopHoro 3aboneBaHus 40 TAXKENOro OCTPO-
ro PecnMpaTopHOro CMHAPOMA, K TOMY Xe MOryT no-
paxaTbCsa XeNyOo4YHO-KULLIEYHbIA TPakT, MNeyYeHb
W LLeHTpasibHas HEPBHAs CUCTeMa, BO3MOXHO pasBu-
TMe cencmca U NHPEKLMOHHO-TOKCMYECKOro LLIOKa
[15-17]. OpHako Hambonee 4acTbiM KIMHUYECKMM
NPOSIBNIEHNEM HOBOrO 3a00NeBaHUA SABASIKOTCSA BHY-
TPWUNErOYHbIE M3MEHEHMS MO TUMy MHEBMOHUM [13,
18]. B npouecce 60pbbbl C BUPYCHBIMU MHDEKLIMAMM
cneunduyeckme n Hecrneumpuieckne UMMyHHbIE pe-
akuMM BAUSKOT U TECHO B3aWMOLENCTBYIOT ApYyr
¢ gpyrom [19-21]. Ecnm no kakon-nmbo npuymnHe
OpraHn3Mm He CMOr PasBUTb CneunduUyecknii UMMyH-
HbIA OTBET AJ19 3NMMMHALMN BUPYCa, OpraHnam byoet
HenpepbIBHO YCUAMBATL Hecrneumpuyeckmnin Bocna-
JINTENbHBIA OTBET, KOTOPLIA MOXET YCYyryoutb MHMEK-
LUMIO 1 NMPUBECTU K YBEJINYEHUIO MIOLAAN MOBPEX-
JeHua TkaHen. Mwemmnyeckass rmnokcusi U HEKpO3
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B KOHEYHOM UTOre BbI30BYT HEKOHTPOSIMPYEMYIO BOC-
NanuTEeNbHYIO peakLmio, KOTopas B CBOK o4yepenp
BbI30OBET “LUMTOKMHOBLIN WwTOpM” [22, 23]. CnuHapom
“UNTOKMHOBOrO LWITOPMA” SABNSETCA MOTEHUMAsNbHO
CMEepPTENbHON CUCTEMHOW BOCMANNTENBHON peakLm-
el UMMYHHON CUCTEMbI, NPU KOTOPOW MPOUCXOAAT
HEKOHTPONMPpYeEMas akTMBaumst UMTOKMHOB U NOBpe-
XOeHne coBCTBEHHbIX TKaHel opraHuama [19]. Mpu
COVID-19 UMTOKMHOBBINM LUTOPM TECHO CBA3aH C pas-
BUTUEM W MPOrPECCUPOBAHMEM OCTPOro pecnupa-
TopHOro guctpecc-cuHapoma (OPAC). YpoBeHb un-
TOKWHOB B CbIBOPOTKE KPOBMW 3HAYUTENbHO YBEINYM-
BaeTcs y naumeHtoB ¢ OPAC. IMMyHUTET Npu 3TOM
MONHOCTLIO TEPSIET CNOCOOHOCTbL AeNUTb Benkn Ha
CBOU 1 YyXue, aTtakyeT Bce nogpsig. B nepsyto ove-
penb nop paspylleHne nonapatoT Genble KeTku
KPOBU — HENTPOGUALI, OHU NPWU pacnaze BblAENsoT
depMeHTbI, NOBPEXAAOLLIME SPUTPOLUTLI U TPOMOO-
unTbl. Tak BO3HUKAKOT KPOBOTEYEHUS U 3aKyrnopKu
CcocyaoB Tpombamu. Beioensiowmecs akTuBHblE Be-
LLLeCTBa MPOBOLMPYIOT NajeHne AaBieHus 1 nNpono-
TEeBaHME XNOKOM 4acTu KPOBU B TKaHW. [MoaTomy npu
KOPOHaBUPYCHON WMHOEKUMN pa3BMBaEeTCSA 00Lwnp-
HbIA NEroYHbIA OTeK, ANLALWMA CNOCOBHOCTN Mo-
rnowaTtb Kucnopoa u3 sosayxa. Ha ¢done knucnopoga-
HOroO rofiofaHus NagaeT cokpatuTenbHas QyHKUUS
cepaua. Npet HapylweHne paboTbl nerkux, cepaua,
MOYeEK 1 NeYeHn, BOZHNKAET NOIMOPraHHas HegocTa-
TOYHOCTb, €€ pe3ynbTaT 3a4acTyl0 — CMEpPTEeNbHbIN
ncxon [19, 24]. Takum 06pa3oM, KOPOHABUPYCHAs
NMHDEKLMS HOBOIO TMMA BbI3bIBAET Y NALMEHTOB LUTO-
KWHOBBIA LITOPM, OH B CBOIO O4Yependb MPUBOAMUT
kK OPZIC ¢ BO3MOXHbIM MPUCOEAMHEHVNEM NOINOPraH-
HOI HeaoCTaTOYHOCTN [24].

O nNo3uTMBHOM OENCTBMM paavauumn B MasbIxX OO-
3ax 1 pagmaLMoHHOM ropMesnce ctanm roBopuTb Ha
3ape passutua paamodbuonorum (B 1900-1940 rr.)
[25, 26]. OeTanbHblin 0630p Takmx paboT, OTHOCSALLMX-
Cd K 9TOMY M MOCRAEAylolWemMy nepmogam, B CBOUX
cTaTbsiX MPUBOAMT YOEXAEHHbI nocnenoBaTesb
noen pagvaunoHHOro ropmesuca, pagmobuonor
n 6uodunsnk, uneH-koppecnoHgeHt AH CCCP
A.M. KyauH [27, 28]. OH chopmMynmpoBan n passun
KOHLIENUMIO NMPUPOJHOro, eCTECTBEHHOrO paauaum-
OHHOro oHa Kak NepMaHEHTHO BO3AENCTBYIOLLErO,
NOCTOSIHHOrO GU3NYecKoro ¢akrtopa OKpyXatoLen
cpenbl, Heob6XoAMMOro A1 BO3HUKHOBEHUS XU3HU
YyenoBeka, 3BOMOUNN Ero XN3HeaesaTenbsHocTn [27,
28]. MNop, pagMalMOHHBIM FOPME3NCOM MPUHATO MOo-
HUMaTb CTUMYNSALMIO KOMMEHCATOPHO-NPUCNOCO-
OUTENbHbIX MEXaHM3MOB OpraHuaMa u aganTauumio
ero QyHKUMA K HOBbIM YCJIOBMSM MNPU BO3LENCTBUN
MaJsibiX 403 MOHU3UPYIOLLETO U3y4eHns Ha Bronoru-
yeckne 0ObEKTbI, B MEPBYID O4Yepedb Ha 4yenoBeka
[29]. PesynbtaTOM Takoro BO3AENCTBUS SIBASIOTCA

bonee ycnewHas 6opbba co MHOrMMM ©ONE3HAMU,
ycuneHve BuTasbHbIX QYHKUMA OpraHn3ma, BraoTb
[0 YBENNYEHUSA NPOA0IIKNUTENBHOCTM XM3HU [25-28].

B Hauvane XX Beka nevyeHne NHEBMOHUN C MOMO-
Wibto X-nyyen (BnocneacTBMmn PEHTIEHOBCKUX NTYYEN)
OblN10 00bIYHOM MeauLMHCKON npakTukoin [30]. B 15
nccnenoBaHuax Toro spemerun (1905-1943 rr.) coob-
waeTcs, 4to npumepHo 700 cnyyaeB GakTepuanbHOM
(Kpyno3Hoi 1 BPOHXONMHEBMOHWUN), HEBOCMPUNMYN-
BOW K cyfnbdaHunammaam, MHTEPCTULMANBHON N aTu-
NMUYHON MHEBMOHUU 3PPEKTUBHO TEYNINCH HUSKUMU
[,03aMN PEHTIEHOBCKOro nanyyexus [30].

B 2020 r. yyeHble U3 OTOENEHUS MEeOMLMHCKON
dunankm OHkonormyeckoro ueHtpa [xeka Aan
(Netopuax, KaHapga), npoaHanvM3anMpoBaB Hay4yHYO
MTepaTypy, NPULLAK K BbIBOAY, YTO HU3KNE A03bl Jy-
4eBOW Tepanun CMOCOOHbI CHMXaTb CMEPTHOCTb OT
NHEBMOHUM B cpegHeM Ha 20% [31]. MogobHO um
B cBOMX paboTax Beickasanuchk yyeHsle n3 CLUA, co-
00WMB O MOTEHUMANbHON NoJsb3e Ny4eBOr Tepanuu
B 6opbbe ¢ OPAC [32, 33]. MNpoBoaumbie paHee
B 1946 r. ucnblTaHMs Ha XUBOTHbLIX MOKadann, 4TO
ocTpas daza MHEBMOHUM MOXET ObiTb COKpalleHa
BOBoe [34]. UccnepoBatenm cumTatoT, YTO HU3KOO03-
Has nyyeBas Tepanusa cnocobHa ocnabuTb rmnepak-
TUBAUMIO LUMTOKMHOB 1 M36eXaTb TAXeSbIX MOCNEACT-
BUN LINTOKNHOBOrO LWiTopma [31-33].

Moyt OOHOBPEMEHHO rpynna y4yeHblx u3 NHctu-
TyTa paka YHuepcuteta IAmopu (CLUA) pewwnnn
onpoboBaTb AaHHOe sevyeHve B pencteum [35].
OpHokpaTtHoe o6nyyeHve B po3e 1,5 Ip nonydunu
10 naumeHToB, ewe 10 NaumMeHTOB y4yacTBOBaU
B OTAENbHbIX MCCNEeNOBAHUSAX U COCTaBASAN KOHTP-
ONbHYIO Tpynny. 6 NauMEHTOB U3 KOHTPONbLHOM rpyn-
Mbl NOJTyYann HaMpPaBAEHHYIO Tepanuio NPOTUB KOPO-
HaBMPYCHOM MHbeKunn, apyrue 4 4enoseka nosy4a-
NV NOAAEPXMBAIOLLYI0 Tepanuio. B Tepanumio Bxogunm
NPOTMBOBMPYCHbIE Mpenaparbl, rMMAPOKCUXIIOPOXMH,
A3UTPOMULMH, CUCTEMHbIE MIOKOKOPTMKOCTEPOUAbI.
CpenHnii Bo3pacT naumeHToB cocTtaensan 78 (ot 43 no
104) net n 75 (o1 44 po 99) net. Y naumeHToB, Nony-
YMBLUMX OOHOKpaTHoe obnyyeHne B Oo3e 1,5 Ip,
cpegHee BpeMs OO0 KIMHMYECKOrO Bbl3LOPOBIEHUS
coctaBuio 3 gHa npoTuB 12 OHENn B KOHTPOJSIbHOM
rpynne. CpegHee BpemMs rocnvranvsauum oo Bbinu-
CKM 13 60NbHULLI cocTaBuno 12 aHen n 20 oHel ons
KOHTPOJIbHOM rpynnbl COOTBETCTBEHHO. YacToTa VH-
Ty6aumm Ha BJ1 coctasmna 10 1 40% un 6bina kopoye
0151 KOropThbl MAUMEHTOB, MOYYUBLUNX SKCMNEPUMEH-
TaNbHYIO JIy4EBYIO Tepanuio. Takxke y 9TUX NaLMeHTOB
Habnoaanock 6onee ObICTPOE YNy4LUEHNE PEHTIEHO-
nornyeckon kapTuHbl [35]. JokTop KnantoH b. Xecc
CO cBouMMM komneramnm wn3 WMHCcTuTyTa paka
YHusepcuteta Omopu (CLLUA) 6binn BneyatneHsl 06-
Ha4EeXMBAOLWMMU NEPBLIMU pe3yfbTataMu U He Ha-
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MepeHbl 0CTaHaBMBATLCA Ha AOCTUrHYTOM. B Gnu-
Xalwee Bpems OyaeT 3anyLieHa TpeTbs hasa KIIMHA-
yeckux nccnegosaruin [36].

MNopo6bHoe nccnenoBaHne NPOBeU y4eHble U3 oT-
OeneHns KNMHUYECKOM oHKonornm bonbHuusl Mimama
XocceliHa YHBepcuTteTa MeamumHCKnX Hayk Laxmnga
BexewrTun (TerepaH, WpaH) [37]. MNMpoTokon nevyeHus
npencTaensan coboin OUCTAHUMOHHOE HU3KOA03HOEe
o6nyyeHne nerkux B go3e 0,5 p B coyeTaHun co
CTaHOAPTHbIMW HaUMOHAbHbIMU PEKOMEHAaLMAMMN
no nevyenuto COVID-19. 5 ns 40 naumeHToB noanu-
cann ¢dopmy cornacus M BOWAW B UCCNefoBaHue
B nepuop ¢ mas 2020 r. no mnoHb 2020 r. MNoyTn BCE
(83 13 35) naumeHThl, KOTOPbIE 0TKA3aNMChb NONY4YUTb
HU3KYO 1,03y 00N1y4eHus nerkux, Obin 06ecrnoKoeHbl
pas3BMTUEM pPaanaLMOHHO-UHOYLMPOBAHHBIX 3/10Ka-
4eCcTBEHHbIX HOBOOOpa3oBaHuiA. [lBa naumeHTa nec-
CUMUCTMYHO OLEHUNN MOTEHUMaNbHyl0 3¢hdeKTUB-
HOCTb JaHHOW Tepanun. Bo3pacT nauneHToB B rpyn-
ne nccnenosaHusa coctaenan ot 60 oo 84 net (cpen-
HWIA Bo3pacT 71,8 roga). Bce nauueHTbl nmenu
COMyTCTBYIOLLME 3a00NeBaHMS, BKIIlOYas apTepuanb-
HYIO FTMNEPTEH3MIO Y TPEX NALMEHTOB, ULLEMUYECKYIO
6onesHb cepaua B aHaMHe3e y [OBYX MauueHTOB
N XPOHUYECKYIO CEPAEYHYIO0 HeJOCTaTOYHOCTb Y Of-
HOro nauueHTa. Ha MOMeHT rocnutanusaumm cpeg-
HUI G6ann no wkane KapHOBCKOro W LiKane KOMbI
masro coctaensan 60 (ogmuanaszoH 50-80) n 15 (anana-
30H 10-15) cooTBeTcTBEHHO. [0 pesdynbTatam npo-
BOAVMOW pagmnoTepanun y YeTblpex naumMeHToB Ha-
61t04aN0Cb YNy4yllEHWE HACbILLEHUS KUCI0POAOoM
KPOBM B TEYEHWE OJHMX CYTOK Mocne ob6syyeHus,
y NATOr0 naumMeHTa COCTOSIHME Hayano yxyawartbCst
N OH yMep Ha 3-1 feHb. OAMH nauneHT Ha GoHe ynyy-
LIEHN CaMOYyBCTBUS AOOPOBONBLHO, 6€3 0b6bACHE-
HWS NPUYMHBI, BbIOLIT U3 MCCNEf0BaHMS Ha 3-1 AeHb
nocne ob6nyyeHuss. CpegHee BpPeEMS BbIMUCKU OAs
OCTasbHbIX TPEX NauMeHTOB COCTaBUIO 6 AHen.
OcTpas paanaunoHHO-UHAYUMPOBAHHAS TOKCUY-
HOCTb He perucTpupoBanacbk. Cnenyet OTMETUTb, YTO
HW OAVH N3 NaUVEeHTOB B JAaHHOM WUCCEeN0BaHUN He
nosilyyan AekcamMeTasoH, NMPOTMBOBMPYCHbIE Mpena-
patbl, FMAPOKCUXIOPOXUH UM Makponuabl. Mpynna
ncecnenosartenen n3 MipaHa yBepeHsbl, 4TO, HECMOTPS
Ha HebOoMblLIOE KOJMYECTBO WCMbITYEMBIX, PE3yib-
TaTbl UCCNeOoBaHUS OEMOHCTPUPYIOT YCMEeLHOCTb
B MPUMEHEHUN HU3KOO03HO Ny4eBOr Tepannn B fe-
YEeHUs NaLMEHTOB C TsxenbiMy1 GopMamMm MHEBMOHUM
npun COVID-19 [37].

Ewe ogmH cnyyain HU3KO403HOM Nly4eBOM Tepanum
6bin onucaH B Clinica Delgado-AUNA (Jluma, Mepy)
[38]. B Hay4Hoi1 nybnmkaumm 66110 coobLleHo o na-
LumeHTe 64 net MyXcKoro nona, Kotopbi 3a 10 gHen
00 rocnutanM3aumm OTMETU HeJoMOoraHve, Hapa-
cTaloLyo ronioBHyto 60/b, BNOCNEACTBME MOBbILLE-
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HWe TeMnepaTypbl Tena 1 Cyxon Kallenb 3a 5 gHen o
rocnuTanusauun. Nocne ObICTPOro yxyaleHus co-
CTOSIHUSI 1 NOSIBNIEHNS BbIPAXEHHOM OAbILLKN B MOKOE
nauneHT o6paTucs B oTAeNeHne HeOTNOXHON NoMo-
LW KIIMHWIKW, TAE C NOMOLLBIO MOANMEPasHOM LEenHOoM
peakuun (MLP) noaTsepannmn Hannyme B OpraHn3me
nHdekumm COVID-19. HYactota cepaeyHbix cokpa-
LeHn npu obpaleHnn coctaensana 93 B MUHYTY,
yacToTa AplxaHus 22 B MUHYTY, TeMmnepaTtypa Tena
37,7 °C, apTtepunanbcHoe gasneHune 133/93 mm pT.CT.,
carypaums (S,0,) 89%. KucnopogHas nogaepxusa-
owaa Tepanus Obina HavaTta ¢ Macku 6e3 pebpuse-
pa 10 n/MVH ¢ HeMenIeHHbIM yny4leHreM S,0, [0
99%. Ha mynsTucnvpanbHO KOMMbIOTEPHOW TOMO-
rpaMmme rpyaHon KneTku BbigBAeHbl AUdEdy3HO pac-
MOJIOXKEHHbIE O4Yary Mo Tuny “MaToBOro ctekna”
(c nnowaaplo nopaxeHus 6onee 75%) 1 OBYCTOPOH-
HSI MHEBMOHMS. bbina gMarHoCTMpoOBaHa ApixaTesb-
Has HeoCTaTo4YHOCTL | cTeneHn. lMposoannocs feye-
HWE HECKOSIbKMMM JIEKAPCTBEHHbIMM Mpenaparamu,
BK/IOYas LedTPUAKCOH 2 I BHYTPUBEHHO, MMAPOKCU-
xnopoxmH 400 Mr nepopanbHO 2 pa3a B AeHb B 1-i1
neHb, 3atem 200 Mr nepopanbHO 2 pas3a B OeHb B
TeyeHve 10 gHen, agutpomuumnH 500 Mr ogHokpart-
HO, 3aTtem 250 mMr nepopanbHo B TedeHne 10 gHel n
39HOKcanapuH Hatpus 60 Mr noakoxHo. Jinxopaaka
coxpaHsinacb, MakcumanbHas Temnepatypa -
39,3 °C. Ha 2- geHb rocnMtanMsaumm oablllka ycu-
avnacbk U npojgofixanacb B nokoe. KucnopopHas
Tepanus ¢ Mmackon 6e3 pebpusepa Obina yBenmyeHa
no 15 n/muH, pocturHys 85% S,0,. Beino Havato
SMMMPUYECKoe nedyeHne Toumnusymabom 600 mr
BHYTPMBEHHO, @ aHTMONOTKK OblN 3aMeHEH Ha LedTa-
3nguM 2 1 BHYTPMBEHHO 2 pal3a B OeHb. B cBaA3n
C JanbHENWnM yxyaLleHneM COCTOSHUSE 1 BbICOKOWA
BEPOSITHOCTbIO JIETANILHOIO Mcxoda Obiia npenJioxe-
Ha JfyyeBas Tepanus B KayecTBe “compassionate
treatment” (NpoTOKOJ, NO KOTOPOMY MPOBOAAT nas-
NMaTUBHOE neYveHne oHkobonbHbIM ¢ TAN2M2). Jo3a
o6ny4eHus coctaensina 1 'p. MauneHT Gbin nepese-
OeH B OTAeNeHne WHTEHCUMBHOW Tepanuu. Vicnosb-
30Banacb BbICOKOMOTOYHAs OKCUreHoTepanus C Uc-
NoSIb30BAHMEM Ha3aJIbHON KaHIOAM CO CKOPOCTLIO
50 n/MuH. MegukameHTO3Has Tepanus bblna ycuneHa
rugpokcuxnopoxvHom 400 mr 2 pasa B AeHb 1 a3u-
TpomuumHoM 500 mr 2 pasa B AeHb, KpOMe TOro, Obl-
Nla yBenu4yeHa Oo3a 3HokcanapuHa Hatpus (60 mr
NOAKOXHO 2 pasa B AeHb). Yepead 3 gHa nocne ny4ye-
BOV Tepanuu (6-1 AeHb rocnutTanniaumm) y naumeHTa
OTMEeYannChb yNyylleHne PecnupaTtopHOro narrepHa
1 NOCTOSIHHBIN, XOTS Y YMEHbLUAIOLWMACS B UHTEHCB-
HOCTU Kallenb. BbICOKONOTOYHAs OKcureHoTepanus
3aMeHeHa Ha HU3KOMOTO4YHYID. Yepes 7 oHen nocne
NleYeHns NauMeHT Obli BbINMCAH U3 OTAENEHNS UHTEH-
CvBHOI Tepanun. Bo Bpems npotiecca He 66110 06Ha-
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PY>XEHO MPOSIBNIEHNIA TOKCUYHOCTWN, CBA3AHHOW C Ny-
4yeBOW Tepanuen. To NEPBbLIV 3aPErMCTPUPOBAHHbIN
cnyyanm neyveHus KOPOHABMPYCHOM MHMEKUUN ¢ no-
MOLLLbIO JlydeBol Tepanuu B MNepy. Bpaun n y4veHble,
HabnogaBLLMe 3TOr0 NaUMeHTa, YBEPEHbI, 4TO 403bl
Huxe 1 I'p He JOMKHbI Bbi3biBaTb 0COOOro 6eCnokon-
CTBa Npu KPaTKOCPOYHOM U LONFOCPOYHOM Habto-
nexun [38].

HecmoTps Ha KpaTKOBPEMEHHbIN NepUos, Hay4HbIX
nccnenoBaHnin, y HU3KOA03HOW Jly4eBOW Tepanuu
00MbHBIX C KOPOHaBMPYCHON mMHdpekumen COVID-19
yXe NOSIBUANCH ONMOHEHTLI. [pynna BeayLLmMx aMepu-
KaHCKUX CNeumanncToB-paamonoros onyonnkosana
CTaTbio, B KOTOPOW Bbipa3una onaceHne 0 NoTeHLUM-
aflbHO BO3MOXHOM HEeraTMBHOM BO3OENCTBUN Jlyye-
Bow Tepanuun [39]. Mo Ux MHEeHWIO, TaKOWN B1A, Ne4eHns
B HU3KWUX J03aX, HECOMHEHHO, YMEHbLLUUT 06LEM Nie-
royHoro socnanexnus npu COVID-19, HO Takxke cno-
cobeH rybuTesnibHO BO3aencTBoBaTh Ha B- 1 T-kneTkun
WMMYHHOI CUCTEMbI, Heobxoaumble Ans O0opbObI
¢ uHdekumernn COVID-19. B ctaTbe BbiCKa3aHO Npeay-
NPexXaeHne 0 pUcke BOSHMKHOBEHUS pagnauOHHbIX
nocneacTeuii NOCNE NeYeHns B OTAANEHHOM NEpPUoae
B BWAE OHKOJIOrMyeckux 3abosieBaHuii, KOTOpble
MOTYT BO3HUKHYTb, HECMOTPS Ha Masyto A3y 00ny4e-
Hua [39]. Ho He npencTaeneHbl dakTbl 1 06bEKTUBHO
He NnoATBEPXAeHbI GakTopbl NPeanonaraeMoro Hera-
TMBHOrO OGMOMIOrMYECKOro BAUSIHUSA paguoTepanuu
B MaJiblx 103ax Ha 60/bHbIX ¢ MHDeKumeir COVID-19.

3akniovyeHuve

Mo nonyyYeHHbIM OAHHBIM O4YE€BWUAHO — HU3KO-
OO3HYIO JNIy4YeBylO Tepanunio MOXHO paccmaTpuBaTb
Kak oguH 13 aP@PeKTUBHbIX METOAO0B 60PLOLI C BHY-
TPUAErOYHBIMK NopaxeHusimu (ocobeHHo ¢ OPAC),
BbiI3BaHHbIMM COVID-19. HecmoTps Ha ronoca onno-
HEHTOB, BbICKa3bIBAKOLLMXCS O BOSHUKHOBEHUW PaaMo-
6uonormnyeckmx ap@eKToB N HEOONbLUYIO KONMYECT-
BEHHYIO UCTOPUIO HAbNOAEHUIM, OAHOKPaTHOE 00ny-
YyeHne MoXeT OblTb UCMOJIb30BAHO Kak BWA MOHOJE-
4yeHus B nepuon NaHOAEMUW WAKW B KOMOMHauUMK
C nekapcteamu B nocnenylouiee spems. Npu o3Ha-
KOMJIEHMM C pe3yfibTaTamMu Hay4HbIX UCCnenoBaHui
copmmpoBanacb YBEPEHHOCTb, YTO OJHOKpPaTHOE
o6nyyerune B go3e 0,5-1,5 'p umeeT 6OSbLLON NOTEH-
upman Takxe 1 B Ie4eHNn NHEBMOHWM, BbI3BAHHOW KO-
POHABUPYCHOM WHeKUnen. ITOT MeTond JiedeHus
9KOHOMWYECKM BbIFOAHbIV U OOCTYNEH B OOJMbLLMHCT-
BE MEOMLMHCKUX y4pexaeHnin. HecoMHeHHo, Tpeby-
I0TCS OOMNOJIHUTENbHBLIE MYJIBTULLEHTPOBLIE UCCNEeno-
BaHMS 1 0Oonee NpPoOoKUTENbHOE HabnoaeHue.
CnenyeTt npofosixatb U3yvyaTb 61aroTBOPHOE BANS-
HWe Ny4eBOW Tepanuun Ha BOJbHbLIX C TSXENbIM Teve-
HMem 00nesHn, CTPEMUTLCS MOHATbL MeXaHuU3M BK1o-
JIOTMYECKOro paamauMoHHOro BO3OENCTBUS Ha BU-

PYCHYtO Npupoay, 06beKTUBHO OLEEHUTb PUCK BEPOSIT-
HOCTHbIX HeraTUBHbIX MOCNEACTBUIA, B OMHaMUKKe
oTCNexmBasi 3TUX NaUWeHToB B TedeHne bonee Oniv-
TeJIbHOro Nepuoaa BPEMEHN.
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MeTacTa3bl B NOAXeNya04HOMN Xenese:
NnyyeBble MeTOAbl OLLEeHKN KPpUoaeCcTpPyKLuuun
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MeTacTasbl B MOOXeNyA04HON Xenese — AOCTaTOYHO PELKO BCTPEYAlOLLEECs OMyXOEBOE NOpPaXeHre aToro
opraHa. CornacHo nMTepaTypHbIM AaHHbIM, A0S METACTa30B CPeay 3/10KAQYECTBEHHbBIX ONMyXONen NOAXEeNya04-
HOV xeneabl BapbupyeT oT 1,8 1o 4%.

B ctatbe npeacTaBnieHbl TpY KIMHUYECKUX HabmoaeHs MeTacTa3oB OMNyxonel B MOOKENYA0YHONM Xenese —
MeTacTa30B MeJlaHOMbI, CBETJIOKJIETOYHOro paka ro4kn, paka Jierkoro. Bce NnauneHTbl Obln onepunpoBaHbl C
MCMNONb30BaHMEM METOO0B KPUOXMPYPrMYeCKOro BO3AENCTBUS C MOMOXUTENIbHON OUHAMUKON B NocneonepaLm-
OHHOM Nepuoae HabnaeHus.

Takxe npuBeneH Kpatkuini 0630p nuTepaTypbl Mo NpodieMe MeTacTaTMYeCcKoro nopaxeHnst NomKeNya04HOm
Xenesbl Y NPeANoXeHa TakTKa BeAEeHNS TakMX NauneHTOB.

KnioueBbie cnoBa: meTacTasbl B NOOXENYA04HOM Xxenese, kpuoaectpykums, KT, MPT
ABTOpbI NOATBEPXKAAIOT OTCYTCTBME KOH(PNIMKTOB MHTEPECOB.
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Crawkm B.W., Yxao A.B. MertacTtasbl B NOOKENYOOYHOM Xenese: JNyyeBble METOAbl OLEHKN KPUOAECTPYKLMN.
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Metastasesin the pancreas: radiation
methods assessment of cryodestruction
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Metastases in the pancreas are rather rare tumor lesion of this organ. According to different data, the incidence
of metastatic pancreatic lesions varies from 1.8 to 4% of all pancreatictumors.

The article presents three clinical observations of metastases of melanoma, renal clearcell cancer, lung cancer
in the pancreas. All patients were treatedusing cryosurgical methods with positive dynamics in the postoperative
period.

A brief review of the literature discussing metastatic lesions of the pancreas is also done, and the management
treatment tactics of these patients is described.

Keywords: pancreatic metastases, cryodestruction, CT, MRI
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BeBepeHue

MeTacTtasbl B NOOXeNyao4HONM Xenese — ocTa-
TOYHO PeaKo BCTpevatolleecs OnyxoneBoe rnopaxe-
Hue 3Toro opraHa. o nuTepaTypHbIM AAHHBLIM, Yac-
TOTa MeTacTaTUYeckmx HOBOOOPA30BaHNA B NoaXe-
NyOo4HON xenede BapbupyeT oT 1,8 no 4% cpeou
BCEx ee HoBOOOpasoBaHuii [1, 2].

Hanbonee 4acTo B NOAXeya04HON Xene3e BCTpe-
4aloTCa MeTacTasbl CBETNIOKNETOYHOro paka MoyKu
1 paka nerkoro. fopasno pexe B NOOXKeNyOo4HYO
Xenesy MeTactasupyiloT afleHOKapLIMHOMbI XeNya04-
HO-KMLLEYHOro TpakTa (TONCTOM M TOHKOW KULLKK, M-
LLeBOAa, Xenyaka, XXenyHoro ny3bips), pak WUToBUA-
HOW 1N MONOYHON Xenesbl, KOXW, MOYEBOr0 My3bIps,
SHOOMETPUS N ANYHUKOB [1-3].

B mMeavumHCKOM nuTepatype Takxe OnucaHo me-
TacTaTM4yeckoe NopaxeHmne NoXenya0o4HON xenessbl
npv 6onee peakux NepBuYHbIX Onyxonsx [4-71.

M.A. Tulio n coasT. B 2018 r. npeactaBunm penkoe
KJIMHNYEeCKOoe HabnoaeHne MeTactasa B NOMKeNyaoU-
HYIO XeNledy HEMPO3HLOKPUHHOWN KapLUMHOMbI LLUENKK
MaTku B TEPMUHANbHOM cTaaun [7].

B 2011 r. G.A. Falk onucan eauvHWYHbINA Cny4an
MeTacTasa afeHOMAHOM KMCTO3HOW KapuuHOMbI KOp-
HS A3blka B NOIXKENYA04HYIO Xenedy. PaHee nauneHT
yxe 6bln onepuposaH B 1994 . no noBoay ageHous-
HOM KMCTO3HOM KapLMHOMbI KOPHS A3blka C nocrne-
nyowen pagnotepanuen. Cnycta 10 neT y naumeHTa
BblISIB/IEHA OMYXO0J1b FO/IOBKWN NOAXKENYA0HHON XeNesbl.
Bbina npoBegeHa NUIOPOCOXPaHSOLLAA NaHKpeaTo-
nyoneHanbHaa pesekums. Mpy Mopdoaornyeckom
nccnenoBaHu B rOSIOBKE MOOKENYAOYHOW Xenesbl
BepuoULMpoBaH MeTactas afeHOUOHOM KMCTO3HOM
KapumHoMbl. OTMeYaeTcs, 4TO BTOPUYHOE NOPaXeHne
NoaXeNy04YHON Xene3bl OblIO BbLISIBNEHO CMYCTS
189 mec nocne onepawuumn No NoBoay NEPBUYHOM ony-
xonu [4].

Kak npaBuno, metactatnieckoe nopaxeHne nog-
Xenya04HON Xenesbl KNMMHUYECKM MpoTekaeT beccmmn-
TOMHO U BbISIBASIETCS MPU UCCNeaoBaHUsIX, KOTOpbIe
NPOBOAATCS B pamMkax AUHAMUYECKOro HabnoaeHns
nawuneHTOB Mo NOBOAY OCHOBHOr0 3abonesaHuns [2].

Anroputm nevyeHuss npyu mMetactatuyeckom nopa-
XEHUM MOMKENYO04YHOM Xenedbl YeTKO He onpene-
JIEH, B 3aBMCMMOCTM OT 00beMa NOpaKeHUs BbIMOJ-
HSIeTCA pe3ekLms Xenesbl UM NPoBOANTCS XMMUOTE-
panus. MeToLoM NannnaTMBHOMO IEYEHUsT ABNSETCS
flokanbHasi TEPMOOECTPYKLUMS o4aroBoro obpasosa-
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Hus. B kayecTBe METOO0B XMPYPrMYECKOr0 NeYeHus
METacTa30B B MOMAXENYAOYHON >Xenese OnncaHo
NPUMEHEHME PaAMOYACTOTHOM abnsaummn 1 KPMoJEeCT-
pyKumu. B ocHOBe paamMo4yacToTHOW abnsumm nexuT
TEPMUYECKOE MOBPEXOEHNE KNETOK NPU NPOXOoXae-
HUW Yepe3 HUX BbICOKOYACTOTHOro Toka [8]. Mpume-
HeHVe 9TOro MeToAa Npu nevyeHnn metTactaTmyecko-
ro paka noaxesnyao4HoN Xenesbl ONnMcaHo B eAUHNY-
HbIX HabnogeHusx [9, 10]. MeToa KpMOAECTPYKLMM
OCHOBAH Ha AENCTBUN CBEPXHU3KMX TEMMNEPATYP Ha
TKaHW, BCNEACTBME BO3OENCTBMS Pa3BMBAETCS He-
kpo3 [11]. NprumMeHeHne KprMoaeCcTPyKUMM Npn meTa-
CTaTUYECKOM MOPAXEHUN MOOXKENYAOYHON Xenesbl
B IMTepaTtype ONMCaHo Takxke B €AVHNYHbIX KITMHNYe-
ckux HabnogeHusax [12, 13].

3a nepuop 2012-2019 rr. B ®rBY “HMUL, xmpyp-
rmn umenun A.B. BuwHesckoro” MuHsapasa Poccun
Obinn 0O6cnegoBaHbl U NPOXoAuUIM nededme 14 nauu-
€HTOB C MeTacTaTMyeCckum MopaxeHWeM Mnoaxeny-
OOYHON xenesbl. B naHHoM cTaTbe npuBeaeHo 3 kK-
HUYecknx HabnwaeHusl, Koroa naumeHtTam Oblna
BbIMNOJIHEHA KPUOAECTPYKLUMS MeTacTaTnieckmx ova-
roB B NOOXENYO04HOW XXenese.

KnuHnuyeckoe HabnogeHue 1

MauneHT 62 neT ¢ AMarHo30M “MeTaxpOHHbI CBETNO-
KJIETOYHBIA pak noyek, MeTacTa3d CBET/IOKJIETOYHOrO paka
MOYKM B FONOBKE NOOXKENYA0YHON Xenesbl”.

AHamHe3: B 2010 r. BbisiBSieHa OMyx0Jib JIEBOW MOYKM,
BbIMOJIHEHA HedPIKTOMUSA cnesa, BepudULMpPOBaH CBET-
JIOKNETOYHBIN pak nesor noyvku; B 2013 1. BbiSBAEHA Ony-
X0Jlb €ANHCTBEHHOM MPaBOM MOYKW, FMNEPBACKYNAPHBIN
MeTacTa3 B rofoBKE MOMAXENYyAO04HOWN Xenesdbl pasMepom
15 MM, BbINOSIHEHA NanapockonMyeckas pe3ekums eauHCT-
BEHHOW NPaBOM No4KK, BEPUOULMPOBAH CBETNOKIIETOYHbIN
pak NpaBol MOYKN.

B 2016 . npm koHTponbHOM Y3 BbISIBNEHO YBENNYEHNE
pa3mepa meTactasa B rOf0BKEe NOOXKENyA0o4YHON Xenesbl
0o 15 mm, naumeHT HanpaeneH Ha KT. Mo gaHHbIM KT 2016 1.
B FOJIOBKE MOMKENYAOYHOW Xenesdbl MArKOTKaHHOEe runep-
BackynspHoe obpasoBaHne pasmepoM 18 MM (mMeTacTtas
CBET/NIOKJIETO4HOr0 paka nouyku, puc. 1). CoctosiHue nocne
HedDPIKTOMUN CNEBa, PE3EKLMM MPaBOM MOYKW, AAHHBLIX
0 peuuamBe Onyxosv NpaBor NOYKM He nosydeHo. Mo aaH-
HbIM MPT 2016 I. B rofioBke NOAXENyA04HOM Xenesbl Co-
JIMAHOW CTPYKTYPbl 06pa3oBaHme, yMEPEHHO OrpaHNYMBato-
wee ondodysno (3HaveHus Ha ADC B onyxonu 0,9 mm?/c,
B HenamMmeHeHHol napeHxume 1,8 mm2/c) (puc. 2).
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Puc. 1. KomMnbloTepHbIE TOMOrpaMmbl C BHYTPUBEHHBIM KOHTPACTHBIM YCUIEHNEM, B FO/IOBKE MOAXENYAOYHOM Xenesbl
onpenenseTcs rmnepBackynapHoe MArkoTkaHHoe o6pa3oBaHue (CTpenka). a — apTepuasnbHaa ¢asa; 6 — BeHo3Hasa dasa.

Puc. 2. MP-ToMOrpamMmsl, B rofoBke MOOXENYyA04YHON Xenesbl Onpenensercsa MarkoTkaHHoe obpa3oBaHue (CTpenka).
a-T2BW; 6 - T2 SPAIR; B - DWI, b =600; r — ADC (no gaHHsim DWI, ADC ymepeHHOoe orpaHuyeHne audaoysun).

[MauneHTy ¢ eAMHCTBEHHOWN NMOYKOWN C Y4ETOM MOYEYHON
HEe0CTaTOYHOCTM MO AaHHbIM TaBopaTopHOro uccnenosa-
HYS, Nokannsaumm MeTacTaTnmyeckoro oyara 6bina Bbinos-
HeHa KpruoaeCTPyKLMS MeTacTaTMYeCKoro oyara B rojloBke
NoOKeNya04HON Xeneabl.

Xupypryyeckoe BMeLLaTesbCTBO. KPUoaeCTPyKUmMs Me-
TacTasa paka noyky B rOSI0BKE NOAXKENYA04HON Xenesbl 13
CPEaVHHOro 1anapoTOMHOro A0CTyna.

Mo paHHbIM peBM3UKM, MHTPaonepaunoHHoro Y3U
(MOY3WN) natonormnyeckmx U3MeHeHUn B eaUHCTBEHHOW

NpaBoii NOYKe AAHHBIX O PeuuaMBe ONyx0au B JIOXE yaaneH-
HOW JIEBOW MOYKM, METACTA30B B NEYEHN, a TaKKe YBEINYEH-
HbIX IMMdaTNYECKNX Y3/10B HE BbISIBNIEHO. B ronoske nogxe-
NYIO4HON Xenes3bl No ee nepenHert NOBEPXHOCTU OLAMHOY-
Hbl MeTacTatuyeckuin ysen padmepamm 20 x 15 mm.

Mocne mobunusauun nepenHen MOBEPXHOCTU NoA-
XenyooyHom xenessl npy noMmowy annapara “KPUO-MT”
C annankaTtopoM nnoLaabo paboyein 4actn 2 cm? Obina
BbIMOJIHEHA TPEXKPATHAas KPUOAECTPYKLMSA C 9KCNO3numen
no 3 MUH.
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Puc. 3. O6pasoBaHue B rosioBKe NOOXKENYL04HON Xenesbl
(ctpenka), NAT/KT ¢ ®AI. a — KT, apTepransHas ¢asa; 6 —
KT, BeHo3Hasa ¢asa; B — MNIAT ¢ PDI1. OtmeyaeTca retepo-
reHHoe no nepudepun HakornieHne obpa3oBaHNEM KOH-
TPacTHOro BeLecTsa, HakonneHns PP He oTMeyeHo.

MocneonepaumoHHbIV Nepuoa npoTekan 6e3 0CnoXxHe-
HWUIA, MPU3HAKOB YCUIEHMS CYLLLECTBOBABLUMX A0 Onepauum
NPOSIBAIEHWI XPOHNYECKOM NOYEYHOM HEAOCTATOYHOCTHM OT-
MeYeHO He Obino. MauneHT Bbin BbINUCaH B YO0BNETBOPU-
TENbHOM COCTOSIHUM Ha 9-e CyTKM MOCne OnepaTtuBHOro
BMeLUATENbCTBA.

Oanubie MIT/KT ¢ Al yepes 4 mec nocne onepauumu:
OAHHbIX O HaIN4YMK O4aroB MaTOMOrMYECcKoW dukcaumm
pagunodapmnpenapata (PDI1) n oyaros natonornyeckoro
HaKOMNEeHNs1 KOHTPACTHOrO BeLLLECTBa Ha YPOBHE Uccneno-
BaHWS, B TOM 4YMCNE B FOSIOBKE MOOXKENYOOYHON Xenesbl,
He BbISIB/IEHO.

2021, Tom 25, Nel

Puc. 4. YnbTpa3BykoBoe n306paxeHue noaXenynoyHon
xenesbl (B-pexum), B ronoeke xenesbl onpenensercs
30Ha HE3HAYUTENIbHO MOHUXKXEHHOW 3XOre€HHOCTU.

Janxbie MNIOT/KT ¢ @A yepes 16 mec nocne onepauum:
BbISIBIEHO FETEPOreHHOE, NPEMMYLLECTBEHHO MO nepude-
pUK, HAKOMNEHNE KOHTPACTHOrO BELLLECTBA BbISIBNSBLUMMCS
[0 BbINOJIHEHVS KPUOLAECTPYKLMN METacTa3oM B rOJIOBKE
NoKENy04HOW Xenesbl, ouyarosoii pukcauumn PPl B me-
TacTase B rofioBKe NOLXENYA0YHOW Xenedbl He BbISBNEHO
(puc. 3).

JaHHble Y3 opraHoB 6ptoLLHO NOIOCTM U 3aBPIOLLMH-
HOro NPOCTPaHCTBa Yepe3 18 mec nocne onepauuun: B ro-
JIOBKE MOAXKENYA04HOM XeNe3bl 30HA MOHMXKEHHOM 9XOreH-
HOCTW C HEYeTKMMM KOHTypamu paamepom 19 mm. Mpu ay-
MAEKCHOM CKaHMPOBAHUN KPOBOTOK B 3TOM 30HE HE NOLM-
posancs (puc. 4).

JaHHble MPT opraHoB 6ptoLuHor nofoctn yepes 18 mec
nocrne onepawmn: B roNoBKE NOAXKENYA04HOM Xenesbl yya-
CTOK M3MEHEHHOro curHana paaMepom 21 MM ¢ 4eTKMMun
KOHTYpaMu, Npuaexawmin K HEM3MEHEHHOMY MaHKpeaTu-
4eckoMy MPOTOKY, YMEPEHHO orpaHnynBalowmii gudoy-
3uio no aaHHbiMm DWI, ADC (3HauyeHus Ha ADC 1-1,2
MMZ2/C, B HeM3MeHeHHoW napeHxume 1,9 mm?/c). Opyrux
N3MEHEHNIN NapeHXMMaTO3HbIX OPraHOB MeTacTaTUYecko-
ro xapaktepa, OaHHbIX O PeLVAMBE B NIOXe yOaneHHOMN
JIEBOV MOYKM, peunamnBe onyxonu nNpaBoi NOYKN He BbISIB-
JIEHO (puC. 5).

Takunm 06pa3om, 4epes 4 Mec Noce BbINOAHEHUS KPUO-
OEeCTpyKLMN MeTacTa3a paka Moyvku B rOfOBKE MOMAXENy-
[O4yHol xenes3bl No AaHHbiM MAT/KT He 6binNo BbISBNEHO
HaKOMMEeHNs KOHTPacTHOro BeuwlecTsa, PO meTacTasowm,
yepe3 16 mec no gaHHbIM MNIOT/KT BbIABNEHO reTeporeH-
HO€, MPEVMYLLECTBEHHO N0 nepudepun, HaKoNIEHNE KOH-
TPacTHOro BellecTBa MeTacta3oM. Yepes 18 mec nocne
KPUOLECTPYKUMN YBENIMYEHWNE 3HAYEHUI W3MEPSIEMOro
koadpduumenta audpodysmmn (MKL) B metactasze ¢ 0,9 oo
1,2 mm?/c. Mpwu Y3W ¢ oynnekcHbIM CKaHMpPOBaHNEM Yepes
18 mMec KpOBOTOK B MeTacTa3e He perucrpuposascs.
YBenuueHusi paamepoB 06pa3oBaHUs 3a BECb NepuoL, Ha-
ONI0AEHUS HE BbISIBNIEHO.
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Puc. 5. MP-un3obpaxexusi. a— T2 SPAIR; 6 - DWI, b = 600;
B — ADC. B ronoBke nomxenynoyHOn Xenesbl y4acTok
M3MEHEHHOr0 CUrHana ¢ 4eTKMMU KOHTYypamMu YMEepPeHHO
orpaHnymeaeT andadysmio no aaHHeim DWI, ADC (cTpenka).

KnuhHnyeckoe HaGnogeHue 2

B HMWL, xnpyprum umexn A.B. BuliHeBckoro obpatu-
cs naumeHT 63 net gna noobcnenoBaHvs U peLleHns Bo-
npoca o TaKTUKe JIe4YeHns.

M3 aHamHesa: naumeHT 6oneH ¢ uioHa 2015 r., Koroa
nosiBUNNCHL Xanobbl Ha obllee HegomoraHue, cnabocTb,
ronoBHble 60onu. bbina BeinonHeHa MPT rofoBHOro mosra,
BbISIBJIEHA OMyX0Jlb IeBOM NOOGHOM A0NWN C BblPAXEHHbLIM
nepudokanbHbiM oTekoM. B 2016 . 601bHOMY ObIIO BbI-
MOJIHEHO yAaneHne onyxosnun IeBoi IOBHOM A0 FONOBHO-
ro mogara. [mcronornyeckuii guarHo3: Metacta3 MenaHo-
Mbl. lpoBeaeHo 3 kypca nonnxummnotepanun. B 2015 . npu
KT 6b110 BbISIBNIEHO Nepudepunyeckoe oOpa3oBaHne Bepx-
Hewn [onu neBoro nerkoro. lNocne NpoBeneHns TapreTHom
Tepanun, noaAMXuMmMoTepanunu nApu KOHTPOoSbHOM KT-

NCCNeS0BaHUN AVHAMMKN He Obino BbisiBAeHO. [Mpu 6poHx0-
ckonum B 2016 I.: NnpocBeT NEBOr0 BEPXHEA0/1EBOr0 OHpOoHXa
B MPOKCUMANIbHOM OTAesie Obll HE3HAYUTENIbHO CYXEH,
B OMCTaNIbHOM 0TAene oOTyprpoBaH OMyxOSIEBON TKaHbIO
O6enecoBatoro upeta. C y4eTOM [aHHbIX PEHTreHosIoru-
YECKUX 1 3HA0CKONUYEeCKnx nccneposarmin B 2016 r. 60b-
HOMY Oblfia BbINOSIHEHA PACLUMPEHHAs BEPXHSAS NOOIKTO-
Mus cnesa. [Npu rmcTonornyeckom nccneaoBaHnm 6o Be-
pndnumMpoBaH MeTacTas MenaHoMbI.

B 2017 r. npn koHTponbHOM wuccnepoaHum MIAT/KT
ObInv BbISIBIEHbI METACTa3bl B HAAKMOUYMYHBIX IMMdaTuye-
CKMX y3nax, 6blna NpoBeAeHa NOAMXMMMoTepPanms.

Cnycta 10 mec ¢ MoMeHTa OOHapyXeHusi meTactasa
B BeLLecTBe ronosHoro mo3ara npu MN3T/KT ¢ @A 6bin Takke
BbISIB/IEH rMNepMeTabonmnyeckunini oyar B Tene nomkKenyaou-
HOM xene3bl ¢ 610KOM NMaHKpeaTnieckoro npoToka (puc. 6).

Y naumeHTa ¢ NporpeccnpoBaHNEM OMyXONEeBOro Npo-
Lecca (nosiBNeHne HOBbIX MeTacTaTnyeckmx o4aros Ha ¢o-
He XuMuoTepanuu) nocne NpPoBEedEHUs psaa XMpypruye-
CKMX BMeLLaTeNnbCTB 6e3 BbIBIEHHOrO NMEPBUYHOrO oyara
MeJSlaHOMbI ObIfI0 MPUHATO PELLEHMEe 0TKa3aTbCs OT BbINO-
HEeHUs1 OOLUMPHOM pes3ekuun MoaXenyao4yHoM Xenesbl.
Bbina BbINOMHEHA KPMOAECTPYKLUMS METACTATUYECKOrO O4a-
ra B NoaKesyA04HON Xenese.

OnepatnBHOe BMeLLIaTesibCTBO: KPUOAECTPYKLUMS MeTa-
cTasa MeflaHOMbI B NOAXENYA04HON Xenese N3 BepxHecpe-
OMHHOMO NanapoTOMHOro A0CTyna.

Ha onepauuu: no nepegHen noBEepPXHOCTU HayYanbHbIX
OTOENOB Tena MOAXEeNy[04HOW Xenesbl Onpenensnochb
okpyrnoe, nnotHoe obpa3oBaHre Ao 2,5-3 cMm — meTacTtas
MeNaHOMbl.

Mpn NOY3WU 6bIno NOATBEPXKAEHO HANMYMe MeTacTasa B
nomykenynoyHoln xenese. VHbIXx o4aroBbix 00pa3oBaHWii
B NMOKENYA04HHOW Xenese no AaHHbIM MIOY3W n nanbnatopHo
He BbINo BbISBNEHO. Takke He BbISIBNEHbI M3MEHEHUS XENYA -
Ka, CTEHOK KMLLIKW, MOYEK, OPraHOB Masioro Ta3a, OptoLLMHbI.

C npumeHeHnem annapata “KPUO-01" (Enamen) nmpu
nomoLLM annnaukaTopa guametTpom 3 cM Obino Nnpouseese-
HO 3 ceaHCa KpPUMOAECTPYKUMM MEeTacTaTM4yeckoro oyara
B Tene MOMXENyOOYHOW Xenesdbl MPOAOIKUTENbHOCTHIO
no 3 MUH.

Mpwu koHTponbHoW NAT/KT ¢ OO yepe3 5 mec nocne
OnepaTMBHOrO BMeLLaTesbCTBa: O4aroB NaTosI0rnMyeckom
dukcauumn POI B nomxenyao4Hoi xenese He Oblio BbiSIB-
neHo. Pa3mepbl o6pa3oBaHusi B Tesie MOAXenygoqHOn
Xenes3bl YMEHbLUMANCH B 2 pasa Mo CPaBHEHUIO C foonepa-
LIMOHHBIMW J@HHbIMU (pUC. 7).

Mpn MPT opraHoB OpIOLWHOW MONOCTN Yepe3 9 Mec:
B TeJ1e NOAXENYA0YHON Xene3bl HeYEeTKO BU3yannu3npoBsar-
CS y4aCTOK MBMEHEHHOro curHana pasamepom 19 mm, orpa-
HuYmBawoWwmn gnodysmio no gaHHbim OBUN, UK[-kapTt
aHaNOrMYHO HEU3MEHEHHOW MapeHXMMe MOOKEeNTyA0HHOM
xenessbl (puc. 8).

Taknm 06pa3om, y naumeHTa Ha NPOTSXKEHNM BCEro ne-
puofa HabnoaeHNa No pesynsrataM ABYX METOA0B McCre-
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MEZIMIINHCKAS BUBYATHBALIS

Puc. 7. N3T/KT ¢ AT a — KT, BeHo3Has dasa, yMeHbLIeHNE pa3aMepoB 06pa30BaHUs NOAKeNyA04HON xenesbl; 6 — naTo-
noruyeckoi pukcauumn PO o6pa3oBaHneM B Tene NoaxXenyao4HoN Xenesbl He BbISBIEHO (CTPeska).

Puc. 8. MP-Tomorpammel. a — T1 FS; 6 — DWI, b = 600. B Tene noaxenygo4Hol xeneabl HEYETKO BU3YaNn3npyeTcs y4acToK
M3MEHEHHOr0 CuUrHana, orpaHnyinsalowLmMin oguddysmnto aHanorMyHo HEM3MEHEHHOM MAPEHXMME MNOOXKENYAOHHON Xenesbl

(cTpenka).

[oBaHMS Oblla OTMEYeHa AMHaMWKa B BUAE YMEHbLUEHUS
pa3mepoB meTacta3a B Tefe MNOAXENyA04HON Xenesbl
N CHUXeHUs cTenenn durkcaumm PPI metacTasom.

Knununuyeckoe Ha6GnogeHune 3
B HMWL, xnpyprumn umexn A.B. BuiHeBckoro obpatu-
cq naumeHT 60 neT Ana nnaHoBoro oocnegoBaHns.

2021, Tom 25, Nel

MaumeHT npeabaBnsan xanobbl HA yMEPEHHble 6onn
B anuracTpasnbHoi obnacTu.

N3 aHamHeza: B 2015 . Obin ONeprMpoBaH No NoBoAy
OMyX0Nn NEBOrO NIErKOro B 06beme IEBOCTOPOHHEN MyJib-
MOH3KTOMUM.

Mpu KT B HMUL, xvpyprun nmenun A.B. BuiHeBcKoro
o1 2018 r.: B Tene Noaenyno4HON Xenesbl CONNAHOE rno-
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Puc. 9. KomnbloTepHble TOMOrpamMMbl C KOHTPACTHBIM YCUEHMEM, B TENE NOMKENYA04HON Xene3bl ONpeaenseTcs runosa-
CKynsipHoe HoBoOOpa3oBaHue (CTpesika). a — apTepuanbHas ¢pasa; 6 — BeHo3Has dasa.

Puc. 10. KoMnbloTEpHbIE TOMOrPaMMbl C KOHTPACTHBLIM YCUJIEHMEM, pa3Mep, CTPYKTypa, XapakTep KOHTPacTUPOBaHUS
06pa3oBaHns B TeNe NOMKENYO04HOW Xenesbl U CTeMNeHb NI0KaJIbHOW PacrnpoCTPaHEHHOCTU NPeXHNe (CTpenka). a — apTe-

puanbHas ¢asa; 6 — BeHo3Has dasa.

BackynsipHoe obpasoBaHue pa3mepom 50 MM, ¢ ByrpucTbiMm
KOHTypamu, ¢ pacnpoCTpaHEHNEM U3MEHEHWNIA HA PETPOMaH-
KpeaTnyeckylo knetyatky. CeneseHouHass BeHa U apTepus
NPOXOAUSN B CTPYKTYPE ONyXOneBoro nHdunstparta (puc. 9).

C yyeToM nokanu3aumm ovara, MECTHOM pacnpocTpa-
HEHHOCTM NPOoLLEecca U COMATUYECKOr0 COCTOSIHUS NaLMEH-
Ta ObINIO NPUHATO PEeLleHne O NPOBEAEHUN KPUOLAECTPYK-
UMM MeTacTasa B Tene noaxenygoyHom Xenessbl.

OniepatviBHOEe BMELLATEIbCTBO: KPUOLECTPYKLUS Ony-
XONu Tena NoaXenynoyHoNm Xenessbl.

B Tene nooxenynoyHol xenesbl BU3yanbHO 1 nasbna-
TOPHO onpepfensanacb NAoTHas 6yrpucTas okpyrnas He-
cMellaemMas onyxonb pasamepamu 60 mm. M3 onyxonu Tena
Xenesbl B3aTa 61MONCcuKs, HanpaefieHa Ha NiaHoOBOE rMCTo-

nlornyeckoe ucenepoBanme. pyrnx uaMeHeHun metacrta-
TMYECKOro XxapakTepa npu PeBM3nNN BbISIBJIEHO He Oblfo.

C npumeHennem annaparta “KPNO-01" (Enamepn) npu
nomMoLy annaukatopa aunametpom 3 cMm Obina npousee-
OEeHa KpUoaecTPyKumus onyxonu Tena MomaXenyao4HHON
Xeneabl OCTYNOM Yepes ee NepeaHioln NOBEPXHOCTb Ha-
KoHeYyHrkaMmn anameTpom 30 MM (LeHTp) 1 20 MM (Ha 14 1
19 yacax) 13 3 To4ek ¢ 3KCNo3numen No 3 MUH.

Mpwn rucTtonorMyeckom wmccregoBaHnn GUONCUNHOIO
MaTepuana: B onepaumoHHOM matepuasne Obliv BbiSBIEHbI
Yy4aCTKM OMyX0Sv, UMEIOLLLEN CTPOEHME, COOTBETCTBYIOLLLEE
MJIOCKOK/ETOYHOMY paKy C o4araMu OpOroBeHMSI.

MocneonepauunoHHbIi Nepuom, npotekan 6e3 OCNoX-
HeHuii. MaumeHT Obin BbINMCAH B YO0BJETBOPUTESIbHOM
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METMIIMHCKASA BUBYATMBAILSA

COCTOSIHUM Ha 8-€ CYTKM NOoCNe OnepaTMBHOrO BMeLUaTENb-
cTBa, 60/1€BOI CUHAPOM Oblf1 MOSIHOCTLIO KYNUPOBaH.

Mpu koHTponbHOM KT yepesd 3 mec B HMUL, xupyprum
umeHn A.B. BuwwHeBckoro: o6pasoBaHne B MOOXKENyL04-
HOI Xenese He YBENMYMIOCb B pasMepe Mo CPaBHEHUIO
C [00NepaunoHHbIMU AaHHBIMU, CTEMEHb JIOKANbHOW pac-
NPOCTPaHeHHOCTM nNpexHsia (puc. 10).

Takum 06pa3om, Npu AMHAMUYECKOM HabnoaeHun 30-
Hbl KPUOAECTPYKUMM Yepe3 3 Mec pasmepbl 06pa3oBaHUs
1 CTeneHb MECTHOW PacnpOCTPaHEHHOCTY BblIM NPEXHUE.

OOGcyxaeHue

Kpuoxmpypruyeckne TEXHONOrMU MPUMEHSIOTCS
B ab0oMMHaNbHOM Xnpyprum ¢ Hadana 60-70-x ronos
npoworo cronetua [14]. Passutue kpuoxmpyprmim
B CCCP B 80-e rogpl mpoLunoro CToneTnsi Ha4anocb
C paboT No M3y4YeHUI0 KPUOBO3AENCTBUS HA MEYEHb
N NOOXENYyA04HYIO Xeneady B 9KCNepPUMEHTE, No3xe
pesynbrathl OblIV BHeAPEHbl B npakTuky [15]. Boas-
MOXHOCTb MOHUTOPUPOBAHUSA KPUOBO3AENCTBMUS MpU
nomowm NOY3WN B Hauwane 80-x romoB (Onik G.M.,
1982) ctumynupoBana BHeOpPEHME KPUOAECTPYKLMMN
B KJIMHMYECKYIO NpakTuky [16]. HoBbIl aTan passutus
Kpuoxmpyprum Havancsa B 1990-x rogax 3a cyeT pac-
NPOCTPAHEHNS COBPEMEHHbBIX METOA0B JIy4EBON Au-
arHOCTUKM U NOSIBIEHNSI HOBbIX MOZENEN KPUOTeHHOM
annapartypsl [17]. Tak, B 1991 . poccuiickne ncene-
[0BaTeNn A0N0XNIM O BO3MOXHOCTU UCNOSIb30BaHNS
KpUoXupyprum B KoMGuHauun ¢ Jly4eBOin Tepanuen
npu MeCTHOPACNPOCTPAHEHHOM pPake MOAXenyaoy-
HOM xenesbl [11].

B 2002 r. S.J. Kovach v coaBT. npuBenu nepeyio
asy KIMHUYECKNX UCTbITAHUIA NPUMEHEHUS KPUOXW-
pyprumv npu pake nooxenyaoyHom xenessl. B nccne-
noBaHue Obl10 BKJIIOYEHO 9 NauneHToB C Hepes3ekTa-
BeNbHbIMW OMYXONSAIMW NMOAXKENYA0YHOWN Xeneabl, KO-
TOPbIM BbIMOMHEHbI CEAHCbl KPUOAECTPYKLMN MNong,
yNIbTPa3BYKOBbIM KOHTpONeM. Bce BmeluaTenbcTea
npoLwnn 6e3 0CNOXHEHWI, C MONOXUTENbHBIM KITIMHU-
yecknm adpdexTom [18].

MexaHn3Mmbl KPMOBO3OEWCTBUSE N YNBTPACTPYKTYP-
Hble MOPONOrnyeckne N3SMeHeHUs B ONyxX0NeBOon Tka-
HK nocne kprnososaencTaus naydan N.N. Korpan [19].

Tak, yxe k 2007 r. B akcnepumeHTe N.N. Korpan
onucan CTPYKTYpHblE U3MEHEHUS MOCNE KPUOLEeCT-
PYKUMW TKAHW MOMKENYO0YHOWN Xenesbl y aKcrnepu-
MEHTaJIbHbIX XMBOTHbIX (Cobak) 1 Habnogan 30HY
KPNOBO3OENCTBUS B AuMHamMuke. KpunoaecTpykums
nposoaunack npu Temneparypax —80 °C n —100 °C.
Bbino nokasaHo, YTO B MePBble Yacbl NOCNe BO34eN-
CTBUSI B 30HE KPUOAECTPYKUMN Pa3BMBAETCA OTEK,
XOPOLLO OTrPaHMYeHHbIN MOPGHOSIOrMYECKN OT HEUS-
MEHEHHOM TKaHu. B TKaHsAX nNpu KpPUOBO3LAENCTBUU
NPOUCXOOUT KPUCTANAN3aLUUA BHYTPUKIETOYHOM
W BHEKNETOYHOM XuAKocTu. [unepocmonspHas

2021, Tom 25, Nel

BHEKNIETOYHas cpeda NoTeHUMPOBasna BbIXOd BHYTPU-
KNETOYHbIX KPUCTaNI0B BOAbl BO BHEKIIETOYHOE NPO-
CTPaHCTBO C pa3pyLleHnemM MemM0OpaH KJ1eTok 1 oeHa-
Typauuen 6enka, 4To Hen3BexXHO NPUBOAMIO K He-
KpO3y 1 anonTody knetok. B nocnenytoowem B 30He
KPVMOBO3LENCTBMA aBTOp Habnopan passutue ¢u-
Opo3a [19]. CTeHkn cocynoB Masioro kannmbpa Takxe
nogsepranncbk Hekposy. Cocyapl KPynHoro kanmépa
B 9KCMEPUMEHTE oka3annch 6osee yCTONYMBLI K BO3-
DEeNCTBUIO CBEPXHU3KMX TemMMnepaTyp BBUAOY Hann4ums
XOPOLLO BbIPAXEHHOW KOJIareHoBOW CTPOMbI COCY-
0a, KoTopas noj, BO3AENCTBUEM CBEPXHUIKMX TEMME-
paTtyp He paspyllaetcd, M B AasibHellleM CTeHka
pereHepupyeT, a Takxke BCleacTeme 60nbliero oobe-
Ma KPOBOTOKa B MPOCBETE KPYMHbIX COCYAOB 1 COOT-
BETCTBEHHO MeHee 3(PPEKTUBHOIO KPUOBO3LENCT-
Bus [20].

Mo maHHbIM NUTEpPaTypbl, KPMOOECTPYKUNSA Npu-
MEHSIETCS MPW OMYXOSISIX MEYEHM B paMKax pagukanb-
HbIX W ManJMaTUBHbLIX BMELLATENbCTB, NMPU MECTHO-
pacrnpoOCTPaHEHHbIX MEPBUYHbIX OMYXONAX MOOKENy-
Do4HoM xenesbl [18, 21].

MeTactatuyeckoe nopaxeHue noaAXeNyn0o4YHON
Xenesbl BCTPEYaeTCsa ropasno pexe, 4em nepBuYHbIE
onyxonu [1].

Mpn meTacTasax B NOOKENYO04HONM Xenese npu-
MEHEHMEe KPMOBO3OENCTBMUS OMUCAHO B €OMHUYHbIX
ncenepoBaHusx. Tak, L. Niu n coaBT. B 3aBUCUMOCTH
OT METOAa NleveHns pasnennnn B CBOEM nccnenosa-
Hum 106 naumeHTOB Ha 4 rpynnbl: NAUMEHTbI, KOTO-
PbIM BbINOJIHEHA KPUOMMMYHOTepanus (31 yenosek),
nauMeHTbl, KOTOPbIM BLIMOJIHEHA KpUoTepanus
(36 yenoBek), NaUMEHTbI, KOTOPbIM BbIMOJHEHA KPMO-
Tepanusa MMmyHoTepanua (17 4enoBek) U XUMWO-
Tepanusa (22 yenoseka). ObLLAsA BbIXMBAEMOCTb MO-
cne AMarHoCTUKM MeTacTaTM4eckoro paka noaxeny-
[OYHOW xenesbl Oblna oueHeHa noce 4-neTHero Ha-
onogeHns. MeaomaHa obLLel BblXKMBAEMOCTU Oblna
BhILLIE B rpynnax NauMeHTOB, KOTOPbIM BbINOJMHANACH
KpuonmMmyHoTepanusa (13 mec) u kpuotepanus
(7 mec), yem B rpynne nauneHToB, KOTOPbLIM BbINO-
Hanacb xummoTtepanus (3,5 mec; p < 0,001). Y nauu-
€HTOB, KOTOPbLIM BbINOJIHANACH KPMOMMMYHOTEPANus
N KpuoTepanusa, mMeamaHa obuler BbIXKMBAEMOCTU
Oblla Bblle MOCNE MHOXECTBEHHbIX KPUOOAECTPYK-
UM, 4emM nocne OOHOKPaTHOW KPMOAECTPYKLMN
(p=0,0048 n 0,041 cooTBeTCTBEHHO). Ha ocHOBaHMN
pesynbLTaToB NPOBEOEHHOIO MCCNEeA0BaHNSA aBTOPbI
caoenann BbIBOL, YTO KPUOMMMYHOTEpanus 3Hauu-
TeNbHO yBenu4ymna obLLYO BbIXXMBAEMOCTb NPU MeTa-
CTaTUYECKOM pake NOMXeNnyao4yHon xenesbl. MHo-
XeCTBEHHbIE CeaHCbl KpMoaecTpykLmmn Obinn cBs3a-
Hbl C JTy4LIM NPOrHO30M BbiXMBaemocTu [12].

P. Jin n coaBT. npoBenu peTpocnekTUBHbIN aHann3
pe3ynbTaToB NeYeHNs NaUNEHTOB C NMEPBUYHBLIM pa-
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KOM MOMKENya04YHOM Xenedbl U MeTacTa3amu B Nnog-
Xenyao4yHon xenese. B nccneposaHne Obio BKIIO-
4yeHO 66 nauneHTOoB: C NePBUYHBLIMU OMYXONAMK NOA-
Xenyno4yHow xenesbl — 34 naumeHTa, ¢ meTacTaTmye-
ckumm onyxonamu — 32. B 1-iirpynne y 12 nauneHToB
BbINOSIHEHA PaauMKanbHas onepaums, y 3 — Kpuonect-
PYKLUMS ONYyXONn NOAXeNnyno4Hon xenesol. MeguaHa
BbDKMBAEMOCTM Yy MauWeHTOB MNOocNe paankasbHbIX
onepaumi coctaeuna 23 mec (ot 2 oo 50 mec), y na-
LMEHTOB, KOTOPbIM BbIMOHANACH KPUOAECTPYKLUMS, —
12 mec (oT 6 go 19 mec). Bo BTopon rpynne 8 naum-
€HTaM BbINOJIHEHbI pagukasbHble onepaumm, Kpuo-
OEeCTPYKUMS OMyxosnu BbinonHeHa 3 nauweHTam. MNpu
aHanmM3e MeavaHbl BbXXMBAEMOCTM MauueHTOB BTO-
POV rpynMbl 3HAYUMbIX PA3NNHNIA PE3YNILTATOB B FPYI-
nax naumMeHTOB, KOTOPbIM Oblfia BbIMNOJHEHA paau-
KanbHasi onepauusi, M NauMeHTOB, KOTOPbIM Oblna
BbINOJIHEHA KPUOAECTPYKLMS, He nonydeHo. [loka-
3aTenn BbbkmBaemMoctu 1 1 2 roga ons aTux naumeH-
ToB cocTtaBunm 38,1 n 16,6% cooteetctBeHHO [13].
Mo MHeHuto nccneposatenen [12, 13], npuMeHeHne
KpUoAECTPYKLMM NPY METACTATUYECKOM MOpPaxXeHU
nooXXenyaoyHoM xenesbl onpaenaHo. bonee Toro,
pesynbratbl KPUOAECTPYKLUMN, LOMOSHEHHbIE COOT-
BETCTBYIOLLEN XMMMOTEPanmei, MoryT 6blTb conocTa-
BUMbl C pe3ynbraTamMy pagukanbHbIX OnepaTuBHbIX
BMewlaTenscTB [12, 13, 21].

B Hawem nccnegosaHmm B AByX NPeACTaBAEHHbIX
KIIMHMYECKNX HAOMIOAEHUSAX Y NaUMEHTOB, KOTOPbLIM
Oblfla BbINOJIHEHA KPUOLECTPYKUMS MeTacTal3oB
B MOMXKENYA04HOM Xenese, Obl10 BbISBIIEHO CTOKOE
yMeHblUeHne 60neBoro cuHgpoma. B mepBom Ha-
OGn04eHUN Y NaUMEHTa C METACTa30M MOYEYHO-KNe-
To4HOro paka go 6 mec npu KT n N3T ¢ GO He 6bi10
BbISIBIEHO MATONOMMYECKOr0 HAKOMIEHUS KOHTPACT-
Horo BeulecTBa u POl B paHee BbISIBIEHHOM ouare,
BEPOSITHO, 32 CYET CHUXEHUS BaCKynsipmaaumm ony-
xonu. Yepea 2,5 roga npu KOHTpoNbHOM KT 6bIno oT-
MeyeHo nepudepnyeckoe KOHTPACTHOE YCUIIEHME,
O[lHAKO pasMepbl MeTacTasa He yBenn4unucb. lMpu
MarHMTHO-PEe30HaHCHOM ToMorpadum Oblio oTMeYe-
HO noBbIWeHNe 3HavyeHnin VIK, B o4are 3a nepuop,
HabNOeHNS, BEPOSITHO, 3@ CYET CHUXEHUS KI1eToY-
HOCTU B o4are. Bo BTOpOM cnyyae y nalmeHTa c meta-
CTa30M MeNlaHOMbI B MOKENYO04HYIO Xenesy 3a ne-
puog, HabntoaeHVs OblIO BbISBIEHO CTOMKOE YMEHb-
LeHne pa3MepoB meTacTasa bosee 4yem B 2 pasa,
oTcyTcTBue HakonneHust POM B ouare npu MNIT/KT.
MNpy MarHUTHO-PE30HAHCHOM TOMOrpadun CTerneHb
orpaHunyeHns gndadys3nm B oyare aHanormyHa orpa-
HUYEHNIO ONPPY3NN HEU3MEHEHHOW NapeHXMMON
NOAXeNyO04YHON Xenesbl. B TpeTbem cnyyae y naum-
eHTa yepes 3 roga nocne nyjabMOH3IKTOMUM MpuU nna-

HOBOM 00CnegoBaHNN ObiNa BbISIB/IEHA OMNyX0Jib B Te-
ne nogxenynoyHon xenesbl. AuddepeHumanbHas
OnarHocTMka npoBogunacbk Mexay nepBuYHON ony-
XOSIbl0 N BTOPUYHBIM MOPaXeHUEM MOAXENYO04HHON
xenesbl. MNpu 6ruoncun Gbin BepudUUMPOBaH MeTa-
CTa3 NJI0CKOKIETOYHOr0 paka nerkoro. MNpu auHamm-
yeckom KT-KOHTpone nocne KpMoaecTpykumm yBenm-
YyeHus pa3amepoB 0O6pa3oBaHMs, a Takke yBeMYeHus
CTeneHn NoKasnbHOM pacnpoCTpaHEHHOCTN Npouecca
He ObINI0 BbISIBNEHO.

3aknovyeHue

MeTacTasbl B Noaxenyno4HON Xxenese BCTpeva-
I0TCH OTHOCUTENIbHO PeaKo. MNpu BbISBAEHUN o4aro-
BbIX UIBMEHEHWN B NOOXXEeNyO04HOM Xenese 1 Gopmu-
POBaHUN NpeaBapuUTENBHOrO AmarHo3a Heobxooumo
Yy4MTbIBaTb aHAMHE3, TakK Kak MeTacTtaTn4eckoe nopa-
XeHne NOOKENYLOYHOM Xene3dbl MOXET BbIBAATHCS
B OTAaNIEHHbIE CPOKM MOCHE BbISBIEHUS MEPBUYHOM
onyxonu. Hanbonee 4acTo B NOAXENYAOYHON Xenese
BCTPEeYaloTCa MeTacTasbl MOYEYHO-KIIETOYHOIO paka.
EAVHCTBEHHBIMU paAMKanbHbIM METOAAMUN NeYeHNs
npu MeTacTasax B NoAXeNyo04HOM XeNe3e ABNgI0TCA
pagukasnbHble onepaTuBHble BMeLwaTenbcTea. B cu-
Tyaumusix, Korga BbIMOSIHEHNE PaAMKa/IbHOro onepa-
TMBHOIO BMeELLATENIbCTBA HEBO3MOXHO nMbBO puckK
pagukanbHON onepauun O4YeHb BbLICOK BCMEACTBUE
pacrnpoCcTPaHEeHHOCTU MPOLLECCa WU TAXENOoro co-
CTOSIHUS NaumMeHTa, onpaBhaHo NPUMEHEeHne meTona
KPMOOECTPYKUMM Oonyxonu. Pe3ynbtaTbl KPUOLECT-
PYKLMM MEeTacTaTU4eCKMX 04aroB B MOOXKENya04HOM
xenese, OOMOJSIHEHHON COOTBETCTBYIOLLLEN XMMMNOTE-
panuei, MoryT ObITb CONOCTaBMMbI C paauKaibHbIMM
onepaTuBHbBIMX BMellaTensctBamu. ng poctuxe-
HUSA HAUJTYYLLX PE3YNbLTATOB JIeYeHNs aHHasa rpynna
nauneHToB AOJKHA MOosy4yaTb MOMOLLL B MHOrOMNpo-
GUNBbHBIX LIEHTPAx C KOMaHOOoM CneunanncTtoB (Xu-
pypru, ny4eBble AMarHOCTbl, XMMNOTEPANEBThHI).

Yyactume aBTOpOB

lanbumnHa 0.C. — cbop 1 obpaboTka maTepuana, Hanm-
CcaHue 1 pefakTMpoBaHMe TekcTa.

Kapenbckas H.A. — KOHUENUMa 1 On3anH nccnenosa-
HUS, MOArOTOBKA U PeAakTMPOBaHWE TEKCTA, YTBEPXAEHME
OKOHYaTEeNbHOrO BapmaHTa CTaTbMu.

KapmaszaHosckui L. — kOHUEenuus v aM3anH nccnemso-
BaHWS, NOArOTOBKA M pefakTMpoBaHne TekCcTa, yTBepXae-
HMe OKOHYaTesIbHOro BapraHTa cTaTby.

CrenaHoBa 0.A. — NOAroToBKa U pefakTMPOBaHME Tek-
CTa, YTBEPXAEHME OKOHYATENIbHOrO BapMaHTa CTaTby.

MoHknH [.A. — noarotoBka n pegakTmpoBaHue TekcTa.

Crawkums B.WU. - nepeBopg TekcTa Ha aHMNNCKNIA A3bIK.

Yxao A.B. — nogrotoBka n pefakTMpoBaHne TekcTa.
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Introduction

Metastases to the pancreas are a rather rare onco-
logical lesion of this organ. According to the literature
data, frequency of metastatic neoplasms in the pan-
creas varies from 1.8% to 4% among all pancreatic
neoplasms [1, 2].

Most often, metastases of clear cell renal cell
carcinoma and lung cancer form in the pancreas.
Less often, adenocarcinomas of the gastrointestinal
tract (colon and small intestine, esophagus, stomach,
and gallbladder), thyroid and breast cancer, skin,
bladder, endometrium, and ovarian cancer metasta-
size to the pancreas [1-3].

In the medical literature, secondary lesions of the
pancreas and more rare primary tumors are also de-
scribed [4-7].

M.A. Tulio et al. presented a rare clinical case of
pancreatic metastasis in terminal stage of neuroendo-
crine cervical carcinoma in 2018 [7].

G.A. Falk described a single case of metastasis
of adenoid cystic carcinoma of the tongue root to the
pancreas in 2011. Previously, the patient had already
underwent a surgery for adenoid cystic carcinoma
of the tongue root in 1994, followed by radiotherapy.
10 years later, the patient developed pain-free jaun-
dice and generalized itching. Retrograde cholangio-
pancreatography revealed a narrowing of the termi-
nal part of the choledochus. Pylorus-preserving pan-
creatoduodenal resection was performed. Morpho-
logical examination revealed metastasis of adenoid
cystic carcinoma in the head of the pancreas. It is
noted that a secondary lesion of the pancreas was
detected 189 months after the surgery for the pri-
mary tumor [4].

As a rule, metastatic pancreatic lesion is clinically
asymptomatic and is detected during follow-up ex-
amination of patients for the underlying disease [2].

The treatment strategy for metastatic pancreatic
lesion is not clearly defined: depending on the volume
of the lesion, resection of the gland or chemotherapy
are performed. Palliative treatment methods include
local thermal destruction of the focal formation.
RF ablation and cryodestruction are also described in
cases of pancreatic metastases. RF ablation is based
on thermal damage to cells, when a high-frequency
current passes through them [8]. The use of this
method in the treatment of metastatic pancreatic
cancer is described in single observations [9, 10].
The cryodestruction method is based on the effect of
ultra-low temperatures on the tissue, causing its ne-
crosis [11]. The use of cryodestruction in secondary
pancreatic lesions is also recorded in the literature
in rare single clinical observations [12, 13].

From 2012 to 2019, 14 patients with a metastatic
lesion of the pancreas were examined and treated
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in the A.V. Vishnevsky National Medical Research
Center of Surgery of the Ministry of Health of the
Russian Federation. The article presents 3 clinical
cases, in which cryodestruction was performed in the
setting of metastatic foci in the pancreas.

Clinical observation 1.

A 60-year-old patient visited A.V. Vishnevsky NMRC of
Surgery for a routine examination of renal cell carcinoma.

Medical history: In 2010, a left nephrectomy was per-
formed for cancer of the left kidney. In 2013, cancer of the
right kidney was detected, and laparoscopic resection of the
right kidney was performed. Histologically, in both cases,
clear cell renal cell carcinoma was verified. For the first time,
avascularized soft tissue formation measuring 15 mm in the
head of the pancreas was detected by ultrasound in 2013.
A control ultrasound revealed an increase in the size of the
formation in the head of the pancreas to 18 mm in 2016.

According to the computed tomography at A.V. Vish-
nevsky NMRC of Surgery dated 2016, a soft-tissue hyper-
vascular formation with clear, even contours was detected in
the head of the pancreas; it accumulated a contrast agent in
the arterial and venous phases of the study mainly, isodense
parenchyma of the pancreas in the native and delayed
phases of the study, measuring 18 mm. The left kidney was
removed. Nephrosclerosis of the right kidney were identi-
fied; there was no evidence of tumor recurrence.

CT-examination: The status after left nephrectomy, re-
section of the right kidney. Small hypervascular formation of
the pancreas head. Considering the medical history, sec-
ondary origin are probable (Fig. 1)

In August 2016, MRI was performed: an oval-shaped
formation with uneven clear contours,18 mm in size was
determined in the head of the pancreas along the anterior
surface; the formation moderately limited diffusion accord-
ing to DWI, ADC data (ADC values 0.9-1 mm?/s). The pan-
creatic duct was not dilated. The left kidney was removed.
Nephrosclerosis of the right kidney were identified; there
was no evidence of tumor recurrence.

MR-examination: The status after left nephrectomy, re-
section of the right kidney. MR-image of neoplasm in the
pancreas head (metastasis) (Fig. 2).

It was decided to carry out cryodestruction of metasta-
sis in the head of the pancreas in the patient with a single
kidney and renal failure, considering the solitary nature of
the lesion and its localization.

Surgical intervention: Cryoablation of metastasis of re-
nal cancer in the head of the pancreas from the midline ap-
proach.

When the abdominal cavity examination, there was no
ascite. The peritoneum was shiny and smooth. There were
no pathological changes in liver, stomach, loops of the small
and large intestine, and pelvic organs. The left kidney was
removed. The resected right kidney was enlarged. Abnormal
formation was not determined by palpation.
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Fig. 1. CT scans with contrast enhancement, hypervascular tumor (arrow) in the head of the pancreas. a — arterial phase;

b - venous phase.

Fig. 2. MRI tomograms, tumor (arrow) in the head of the pancreas. a — T2VI; b - T2 SPAIR; ¢ - DWI, b = 600; d — ADC

(according to DWI, ADC moderate diffusion limitation).

According to the intra-operative US, there were no
pathological changes in the last kidney, formations in the
liver, as well as enlarged lymph nodes. In the area of the
head of the pancreas along the anterior surface, a single
metastatic node measuring 15 x 20 mm was determined.

The anterior surface of the soft pancreas was mobilized.
In the area of the head, a single dense node with dimensions
of 15 x 20 mm was revealed on the front surface. Using the
CRYO-MT device with an applicator of 2 cm body in area,
three cryodestructions with a 3-minute exposure were per-
formed.

The postoperative period was uneventful: there were no
signs of intensification of the existing manifestations of

chronic renal failure. The patient was discharged in satisfac-
tory condition on the 9th day after surgery.

After 4 months, PET-CT with FDG was performed: there
were no data for the presence of focal pathological fixation
of the radiopharmaceutical agent and foci of pathological
accumulation of the contrast agent at the study level, in-
cluding in the pancreatic parenchyma.

PET-CT with FDG after 16 months revealed hetero-
geneous peripheral accumulation of contrast agent by for-
mation in the head of the pancreas was noted, but no ac-
cumulation of FDG was observed (Fig. 3).

Ultrasound of the abdominal cavity and retroperitoneal
space after 18 months: in the head of the pancreas, an area
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Fig. 3. The tumor in the head of the pancreas (arrow), PET/
CT with FDG. a - CT arterial phase; b — CT venous phase;
c- PET with FDG. A peripheral heterogeneous accumulation
is noted by the formation of acontrastmedium; accumulation
of FDG not noted.

of reduced echogenicity with indistinct contours measuring
18.8 mm was determined. During duplex scanning, the
blood flow in this area was not localized (Fig. 4).

MRI of the abdominal organs after 18 months: in the
head of the pancreas, a zone of the altered signal 21 mm in
size, with clear contours, moderately limiting diffusion ac-
cording to DWI, ADC (ADC values 1-1.2 mm?/s), adjacent to
the pancreatic duct, was determined. No other areas of the
pathological signal in the parenchyma of the gland were
detected. The pancreatic duct was no more than 3 mm
along the entire length (Fig. 5).
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Fig. 4. Ultrasound image of the pancreas (B-mode), in the
head of the pancreas, azone of slightly reduced echogenicity
is determined.

Fig. 5. MR images. a - T2 SPAIR; b — DWI, b = 600; ¢ -
ADC. In the pancreatic head is detected tumor with well-
definedcontours, according to DWI, ADC moderate diffusion
limitation (arrow).
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Fig. 6. PET/CT with FDG. a — CT venous phase; b - is the focus of pathological fixation of the FDG (arrow).

Thus, there was no accumulation of contrast agent in CT
and FDG in PET-CT in the formation of pancreatic head for
4-6 months; after 16—18 months, there was an accumulation
of contrast agent in contrast enhanced computed tomo-
graphy. During the observation period, magnetic resonance
imaging showed an increase in the measured diffusion coef-
ficient in the formation from 0.9 mm?/s to 1.2 mm?/s. During
ultrasound duplex scanning, the blood flow in the formation
was not recorded. No increase in the size of the formation
was detected during the entire observation period.

Clinical observation 2.

A 63-year-old patient visited A.V. Vishnevsky NMRC of
Surgery for further examination and treatment strategy de-
cision.

Medical history: the patient considered himself ill since
June 2015, when complaints of general ailment, weakness,
and headaches appeared. An MRI of the brain was per-
formed, and a tumor of the left frontal lobe with pronounced
perifocal edema was detected. On August 19, 2016, the
patient underwent removal of the tumor of the left frontal
lobe of the brain. Histological diagnosis: metastasis of mel-
anoma. 3 courses of polychemotherapy (monochemothera-
py with Temodal, target therapy with Zelboraf) were per-
formed. In 2015, computed tomography revealed a periph-
eral formation of the upper lobe of the left lung. After tar-
geted therapy and polychemotherapy, CT scans of the chest
organs showed no dynamics. Bronchoscopy dated August
26, 2016: lumen of the left upper lobe bronchus in the
proximal part was slightly narrowed, in the distal part it was
obstructed by a whitish tumor tissue. Taking into account
the X-ray and endoscopic data, the patient underwent an
extended upper lobectomy on the left lung. Histological ex-
amination revealed metastasis of melanoma.

In the future, a follow-up PET-CT examination revealed
metastases in the supraclavicular lymph nodes, for which
polychemotherapy was performed.

10 months after the discovery of a secondary focus in
the brain substance, PET-CT with FDG revealed a hyper-

metabolic focus in the body of the pancreas, blocking the
pancreatic duct (Fig. 6). The patient suffered from a persis-
tent pain in the epigastric region.

It was decided to refuse to perform an extensive resec-
tion of the pancreas in the patient with the progression of
the oncological process (the appearance of new second-
ary formations in the setting of chemotherapy), after sev-
eral surgical interventions, without a primary focus of
melanoma. Cryoablation of the metastatic lesion was per-
formed.

Surgical intervention: Cryodestruction of melanoma
metastasis in the pancreas from the upper-midline access.

During the revision, there was no exudate in the ab-
dominal cavity. The peritoneum was shiny and smooth. The
peripheral lymph nodes were not enlarged. The omental
bursa was opened. On the anterior surface of the initial
parts of the pancreas body, a rounded, dense formation up
to 2.5-3 cm in size — a melanoma metastasis — located in
the projection of the superior mesenteric vein, was identi-
fied.

An intra-operative US confirmed the presence of metas-
tasis in the pancreas. No other focal formations were de-
tected according to the intra-operative US and palpatory
data. No pathological changes were noted in stomach, in-
testinal loops, kidneys, and pelvic organs.

Using the “CRYO-01" device (Elamed, Russia) with an
applicator of 3 cm in diameter, three 3-minute sessions of
cryodestruction of a metastatic lesion in the body of the
pancreas were performed.

During control PET-CT with FDG 5 months after surgery,
foci of pathological fixation of the radiopharmaceutical
agent in the pancreas were not detected. The size of the
formation in the pancreas body decreased by 2 times com-
pared to the preoperative data (Fig. 7).

According to the MRI of the abdomen after 9 months:
in the body of the pancreas, a section of the altered signal
with a size of 19 mm, limiting the diffusion similarly to the
unchanged pancreatic parenchyma, was indistinctly visua-
lized (Fig. 8).
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Fig. 7. PET/CT with FDG. a — CT venous phase, a decrease in the size of the tumor of the pancreas; b — pathological fixation
of the FDG in the tumor of the body of the pancreas was not detected (arrow).

Fig. 8. MR-tomograms. a - T1 FS; b - DWI, b = 600. In the body of the pancreas, a tumor that not clear visualized, with
moderate diffusion limitation similarly unchanged pancreatic parenchyma (arrow).

Thus, according to the results of two research methods,
the patient showed dynamics such as a decrease in the size
of the metastasis in the pancreatic body and a decrease
in the fixation of the radiopharmaceutical agent by the me-
tastasis during the entire follow-up period.

Clinical observation 3.

A 60-year-old patient visited A.V. Vishnevsky NMRC of
Surgery for a routine examination.

The patient complained of moderate pain in the epigas-
tric region.

Medical history: In 2015, he was operated on for a neo-
plasm in the root of the left lung in the volume of a left-sided
pulmonectomy.

According to the computed tomography at A.V. Vish-
nevsky NMRC of Surgery dated 2018: a hypovascular for-
mation of 50 mm in size with bulging contours was deter-
mined in the body of the pancreas. The splenic vein and ar-
tery were located within the formation (Fig. 9).

CT-examination: formation of the pancreatic body, a dif-
ferential diagnosis should be made between primary tumor
and metastasis. It was decided to perform cryodestruction
of the pancreatic formation, considering the localization of

2021, Tom 25, Nel

the focus, the local prevalence of the process, and the so-
matic state of the patient.

Surgical intervention: Cryodestruction of the pancreatic
body tumor from the bi-ribbed transverse access.

On surgery, there was no exudate in the abdominal cav-
ity. The peritoneum was smooth, clean, shiny, without visible
pathological changes. The liver was visually brilliant, of nor-
mal color and tight-elastic consistency, without focal lesions
visually and by palpation. Visible loops of the small and large
intestines, the stomach had no peculiarities. The gallblad-
der was not changed. Entrance to the omental bursa was
made. In the body of the pancreas, a dense, bumpy, round-
ed, non-displaced tumor with dimensions of 6.0 x 5.0 cm
was detected visually and by palpation. A biopsy was taken
from the tumor of the gland body and sent for a planned
histological examination.

Using the “CRYO-01" device (Elamed, Russia), with an
applicator of 3 cm in diameter, cryodestruction of the tumor
of the pancreatic body was performed by access through its
anterior surface with tips of 30 mm (center) in diameter and
20 mm (at 14 o'clock and 19 o'clock) from 3 points with a
3-minute exposure.
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Fig. 9. CT scans with contrast enhancement, in the body of the pancreas, a hypovascular neoplasm is determined (arrow).

a - arterial phase; b — venous phase.

Fig. 10. CT scans with contrast enhancement, size, structure, pattern of contrast enhancement tumor in the body of the
pancreas and degree of local prevalence former (orange arrow). a — arterial phase; b — venous phase.

Histological examination of the biopsy material revealed
areas of the tumor with a structure corresponding to squa-
mous cell carcinoma with cornification foci.

The postoperative period was uneventful. The patient
was discharged in a satisfactory condition on the 8th day
after surgery, the pain syndrome was completely managed.

According to the control CT in 3 months at A.V. Vishnevsky
NMRS of Surgery: the formation in the pancreas did not in-
crease in size in comparison with the preoperative data, the
degree of local prevalence remained the same (Fig. 10).

Thus, the size of the formation and the degree of local
prevalence remained the same, when the cryodestruction
zone was observed dynamically after 3 months.

Discussion

Cryosurgical technologies have been used in ab-
dominal surgery since the beginning of the 60-70s
of the last century [14]. Development of cryosurgery
in the USSR started in the 80s with the study of cryo-
exposure on liver and pancreas in an experiment, later
the results were implemented in the clinic [15]. In the
early 80's, possibility of monitoring cryopreservation
using intraoperative ultrasound (Onik G. M., 1982)
stimulated introduction of cryodestruction in clinical
practice (Korpan N. N. [16]). A new stage of cryosur-
gery development began in the 1990s due to spread of
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modern methods of radiological diagnostics and emer-
gence of new models of cryogenic equipment [17].
Thus, in 1991, Russian researchers reported on the
possibility of using cryosurgery in combination with ra-
diotherapy for locally advanced pancreatic cancer [11].

In 2002, S.J. Kovach et al. presented the first
phase of clinical trials of the use of cryosurgery in
pancreatic cancer. The study included 9 patients
with unresectable pancreatic tumors, who underwent
10 sessions of cryodestruction under ultrasound con-
trol. All interventions were performed without compli-
cations, with a positive clinical effect [18].

N.N. Korpan actively studied the principle of expo-
sure and ultrastructural morphological changes in tu-
mor tissue [19].

So, in 2007, N.N. Korpan described structural
changes after cryodestruction of pancreatic tissue in
experimental animals (dogs) and observed the cryo-
preservation zone in dynamics. Cryodestruction of
tissues occurred at temperatures of -80°C and
—100 °C. It was proved that in the first hours after ex-
posure, edema develops in the cryodestruction zone,
which was well separated morphologically from the
unchanged tissue. In the tissues, the intracellular
and extracellular fluid crystallizes during cryopreser-
vation. Hyperosmolar extracellular medium potenti-
ates release of intracellular water crystals into the
extracellular space with the destruction of cell mem-
branes and protein denaturation, which inevitably
leads to cell necrosis and apoptosis. Subsequently,
fibrosis develops in the cryopreservation zone [19].
The walls of small-caliber blood vessels are also sub-
jected to necrosis. In the experiment, large-caliber
vessels were more resistant to the effects of ultra-low
temperatures due to the presence of a well-defined
collagen stroma of the vessel, which does not col-
lapse under the influence of ultra-low temperatures
and, subsequently, regenerates the wall; and due to
the greater volume of blood flow in the lumen of a
large vessel [20].

According to the literature, cryodestruction is used
in liver tumors as part of radical and palliative interven-
tions, and in locally advanced primary pancreatic tu-
mors [18, 21].

Metastatic lesions of the pancreas are much less
common than primary tumors [1].

In case of metastases in the pancreas, the use of
cryotherapy is described in single studies. For in-
stance, L. Niu et al. divided 106 patients of their study
into four groups, depending on the treatment method:
cryoimmunotherapy (31 patients), cryotherapy
(36 patients), immunotherapy (17 patients) and
chemotherapy (22 patients). Overall survival (OS)
after metastatic pancreatic cancer being diagnosed
was evaluated after 4 years of observation. The me-
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dian OS was higher in the cryoimmunotherapy
(13 months) and cryotherapy (7 months) groups than
in the chemotherapy group (3.5 months; both
P < 0.001). It was also higher in the cryoimmunother-
apy group compared with the cryotherapy (P < 0.05)
and immunotherapy groups (5 months; P < 0.001).
Both the cryoimmunotherapy group and the cryo-
therapy group were characterized by higher median
OS was after multiple cryoablations than after a single
cryoablation (P = 0.0048 and 0.041, respectively).
Based on the study, the authors concluded that cryo-
immunotherapy significantly increased OS in meta-
static pancreatic cancer. Multiple cryoablation ses-
sions were associated with a better prognosis [12].

P. Jin et al. have conducted a retrospective analysis
of the results of treatment of patients with primary pan-
creatic cancer and metastases in the pancreas. The
study included 66 patients: 34 patients with primary
pancreatic tumors, and 32 patients with metastatic tu-
mors. In the first group, 32 patients had verified adeno-
carcinoma, one patient had serous cystadenocarci-
noma, and one patient had malignant insulinoma. In
the second group, metastases of lung cancer, clear
cell renal cell carcinoma, stomach cancer, melanoma,
colon cancer, endometrial cancer, uterine leiomyosar-
coma, cholangiocarcinoma, ovarian cancer, esopha-
geal cancer, and lymphoma were verified. In patients
of the first group, radical surgery was performed in
12 cases, and cryodestruction of the pancreatic tu-
mor was performed in 3 cases. The median survival
constituted 23 months (from 2 to 50 months) in pa-
tients after radical surgery; in patients who underwent
cryodestruction, it was 12 months (from 6 to 19
months). In the second group, 8 patients underwent
radical surgery, and 3 patients underwent cryode-
struction of the tumor. When analyzing the median
survival rate of patients in the second group, there
were no significant differences in the results of pa-
tients who underwent radical surgery and patients
who underwent cryodestruction. For these patients,
the survival rates of 1 and 2 years were 38.1% and
16.6%, respectively [13].

Thus, according to the researchers [12, 13], the
use of cryodestruction in metastatic lesions of the
pancreas is justified. Moreover, the results of cryode-
struction combined with an appropriate chemothera-
py may be compared with radical surgical intervention
ones [12, 13, 21].

In our study, patients who underwent cryodestruc-
tion of metastases in the pancreas showed a persis-
tent reduction in pain syndrome in two presented
clinical cases. In the first case, the patient with metas-
tasis of renal cell carcinoma had been showing no
pathological accumulation of contrast agent and radi-
opharmaceutical agent in the previously identified fo-
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cus during CT and PET with fluoride deoxyglucose up
to 6 months. Probably, it relates to decrease in vascu-
larization and necrosis formation, later developing in
fibrosis in the central parts of the neoplasm. After
2.5 years, a control CT scan showed peripheral con-
trast enhancement, but the size of the metastasis re-
mained the same. MRI showed an increase in the val-
ues of the measured diffusion coefficient in the focus
during the observation period. In the second case, the
patient with melanoma metastasis in the pancreas
showed a persistent decrease in the size of the metas-
tasis by more than 2 times and no accumulation of
RPh in the focus at PET-CT during the follow-up peri-
od. Magnetic resonance imaging showed no restric-
tion of diffusion. In the third case, the patient was di-
agnosed with a tumor in the body of the pancreas
during a routine examination 3 years after pneumo-
nectomy. Differential diagnosis was made between
the primary tumor and the secondary lesion of the
pancreas. During the biopsy, metastasis of squamous
cell lung cancer was verified. Dynamic CT control after
cryodestruction showed no increase in size of the for-
mation and no increase in degree of vascular invasion.

Conclusion

Secondary lesion of pancreas is a rare malignant
neoplasm. When identifying focal changes in the pan-
creas and making a preliminary diagnosis, it is neces-
sary to take into account medical history, since meta-
static damage to the pancreas may occur in the long
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Llenb nccnenoBaHus: BbISBUTb OMNTUMAJIbHYIO CXEMY MOATrOTOBKWU C/AbUTESIbHbIM MPenapaToM C MOSHbIM
OYMLLEHNEM KULLIKM ONS NauMeHTOoB, npoxoasimx KT-konoHorpaduio (KTK).

Matepuan u metoapl. B dpuHansbHyo BbIGopKy BktoyeHo 118 naumeHToB: xeHwmH — 81 (68,6%); meamaHa
Bo3pacTa cocTtaBuna 75 net (Q1-Q3: 67,5-80 net). 39 (33,1%) npoxoannv noaroToBKy clabutenbHbIM npenapa-
TOM HaTpus NUKOCYNbPATOM, MarHUs OKCUAOM, TMMOHHON knucnoton (HM+MO+J1K), 36 (30,5%) nauneHToB —
2 N NONU3TUNEHIINKONS B COYETAHMU C ackopbuHoBol kucnoton (2 n MAr+AK), 19 (16,1%) - 3 n N3l
24 (20,3%) — 4 n M3r. B ocTanbHOM NOAroTOBKA HE OT/MYanach BO BCEX YEThIPEX rpynnax. BuayanbHas oLeHka
OCTaATO4YHOr0 COAEPXMMOr0, OCTAaTOYHON XMAKOCTU U CTEMEHU PACTSXEHUS MPOBOAUNIACL C UCMOb30BAHNEM
4-6annbHol Wwkanel Jlakepta. OueHka CyObeKTMBHOM NEPEHOCMMOCTH MOArOTOBKM OCYLLECTBASNACH N0 5-6annb-
HOW Wkane Jlarkepra.

Pesynbratbl. CTaTVCTUHECKM 3HAYMMON Pa3HULLbI KAYeCTBa NMOArOTOBKYM BbISIBIEHO He OblI0 NpU BCEX Bapu-
aHTax noarotoBku. CpefHee 3HaYeHNEe CyMMapHOro Gania 0CTaTOYHOrO KMLLIEYHOrO COAEPXMMOro COCTaBUIIO
46,2 + 2,87 ona rpynnbl HMN+MO+JIK; 46,9 + 2,34 gns rpynnbl MOr+AK; 46,5 = 1,98 ans rpynnsel 3 n Mar; 45,9 =
3,18 ona rpynnbl 4 n M3l (p > 0,05). MeomaHa cymMMapHOro 6asna ocTaTouHOM XnaKocTu coctaBmna 36 (33-38)
onsa rpynnel HN+MO+JIK; 36,5 (34-39) ona rpynnel M3r+AK; 37 (36-39) ana rpynnel 3 n M3l; 36 (34-40)
ona rpynnbl 4 n N3 (p > 0,05). CpeaHee 3HavyeHne cyMMapHOro 6asnnia cTeneHn pactsxeHusa coctasuna 43 = 4,34
ong rpynnel HN+MO+JIK; 44,6 + 3,13 gna rpynnsl MOr+AK; 44,2 = 3,98 ana rpynnel 3 n M3r; 43,5 = 4,9 ana rpyn-
nbl 4 n N3 (p > 0,05). Bbina BbISBNEHA CTATUCTUYECKM 3HAYMMAs pa3HMLA B CyMMapHOM 6ansie nepeHocMMOoCTHr
NMOArOTOBKM Y UCC/IeAyeMbIX B 3aBUCUMOCTU OT Buaa cnabutenbHoro npenapata (p = 0,001). CymmapHsbiii 6ann
NMOAroTOBKM Obli 3HaYUTENLHO HKe npu noarotoeke HM+MO+J1K npu cpaBHeHun ¢ M3Ar+AK (p = 0,021), 3 n M3Ar
(p=0,001)n 4 nN3r (p=0,043).

3akntoueHue. Vicnonb3oarHme HM+MO+J1K noBbILLAeT NepPeHOCMMOCTb NoAroToBkM K KTK ¢ nosiHbIM o4uLe-
HMEM TOJICTON KULLKU 1 MOXET ObITb PEKOMEH0BaHO B kayecTBe 6e30macHOro npenapara Bbibopa, B TOM YMcie
y MAUMEHTOB CTapLUEN BO3PACTHOM rpynnbl.
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Purpose. Our study aimed to identify an optimal full-cleanse bowel preparation scheme for patients undergo-
ing CT colonography.

Material and methods. The final sample included 118 patients: 81 females (68.6%), with the median
age being 75 years (IQR 675-80 years). For bowel preparation 39 (33.1%) patients used PM/Ca, 36 (30.5%) —
2 L PEG + Asc, 19 (16.1%) — 3 L PEG, 24 (20.3%) — 4 L PEG. Otherwise, the preparation did not differ in all four
groups. Visual assessment of residual stool, residual fluid, and distension degree was performed using a 4-point
Likert scale. The patient’s subjective tolerance assessment was executed according to the survey results using
a 5-point Likert scale.

Results. There were no statistically significant differences in quality of bowel preparation in all four groups.
Mean value of the total residual stool score in groups was 46.2 + 2.87 for PM/Ca; 46.9 + 2.34 for 2 L PEG + Asc;
46.5 + 1.98 for 3 L PEG; 45.9 = 3.18 for 4 L PEG (p > 0.05). The median of the total residual fluid score in groups
was 36 (33-38) for PM/Ca; 36.5 (34-39) for 2 L PEG + Asc; 37 (36-39) for 3 L PEG; 36 (34-40) for 4 L PEG
(p >0.05). Mean value of the total distention degree score in groups was 43 + 4.34 for PM/Ca; 44.6 = 3.13 for 2 L PEG
+ Asc; 44.2 = 3.98 for 3 L PEG; 43.5 = 4.9 for 4 L PEG (p > 0.05). There was a statistically significant difference in the
patient tolerance total score, depending on the laxative (p = 0.001). The total preparation score was significantly lower
for PM/Ca when compared with 2 L PEG + Asc. (p = 0.021), 3 L PEG (p = 0.001), and 4 L PEG (p = 0.043).

Conclusion. Use of PM/Ca in CTC preparation lowers the burden of full cleanse exam preparation and can be
recommended as a safe laxative choice, including senior age patients.

Keywords: CT colonography, virtual colonoscopy, colorectal cancer, colorectal cancer screening
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BeBepeHue

KonopekTanbHbiii pak (KPP) 3aHnmaeT 2-e MecTto
Mo 4acToTe CMEPTHOCTN 1 3-& MEeCTO MO YacToTe 3a-
601eBaEMOCTU CPELM OHKONOrMYECKmx 3aboneBaHuii
Bo BceM mupe [1]. CkpunuHr KPP ¢ nocneaytoluen
NONNN3KTOMKEN CHUXKaeT 3a60/1eBaeMOCTb U CMepT-
HOCTb (Ha 53%) [2]. KT-konoHorpadus (KTK) peko-
MEHO0BaHa B KQYECTBE PEHTIEHONOMMYECKOro MeTo-
na Bblbopa AnarHocTMKM KOJTIopekTasbHbIX HOBOOOpa-
30BaHui [3] n metopa ckpuHuHra KPP B rpynne
cpenHero pucka [4].

OpnHMM 13 OCHOBHBbIX NpenmyllecTs KTK no cpas-
HEHUIO C onTmyeckon konoHockonuven (OK) aenaetca
0oJ1ee BbICOKNI KOMMIANHC NauneHToB [5—7]. TeM He
meHee KTK TpebyeT cneumanbHOM noaroToBku TOJI-
CTOW KMLUKW, KOTOPas 13 BCEWN NPOLLEAYypPbl, COrMacHO
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NPOBEAEHHBIM pPaHEe WCCNeaOoBaHUSAM, SABASETCH
Hanbonee obpemeHnTeNnbHOM ANna naumeHTa [8, 9.
Moarortoeka k KTK BktoyaeT B cebst cobnogeHne
OVETbl, MPUMEHEHNe cnabuTenbHOro npenapaTta,
a TakxXe BbIMNOJIHEHME MAPKMPOBKM OCTATOYHOrO
kuweyHoro cogepxummoro (OKC) [10, 11]. Mpu KTK
MCMNoNb3yeTcsl AueTa, aHanormyHas TakoBOW nNpu
nogrotoeke k OK, n nogpasymMeBaeT WCK/OYEHME
npoAaykToB, GoraTblX MNULEBBLIMM BOMOKHamu [12].
B kavectBe mapkuposku (OKC) ncnonb3ytorcs npe-
napatbl 6apusa 1 KOAKOHTPaCTHble npenapatbl [11].
MapkrpoBKa NoBbILLAET YYBCTBUTENbHOCTb 1 CNeum-
duyHocTb KTK 1 aBnsetca ob6si3atesibHbIM KOMMO-
HeHToM B noarotoBke kK KTK [10, 13]. CnabutenbHble
npenaparbl, Cnosnb3yemble ang noarotoskn K KTK,
MOXHO noAapasfenntb Ha “BnaxHble” n “cyxue”.
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K nepBbIM OTHOCATCS Mpenapartbl Ha OCHOBE MON-
atuneHrnukons (M3l), Toraa kak Ko BTOPbIM OTHOCAT-
Csl coneBble cnabutesbHble npenapaTtbl (HA OCHOBE
nukocynbdara HaTtpug, uMTpaTa MarHus, ¢ocdarta
HaTpus) [14].

Bce cxemMbl noaroToBkm cnabutenbHbIM Npenapa-
TOM MOXHO N0ApPasfenvTb Ha NOArOTOBKY C MOJHbIM
OYMLLEHNEM TOJNCTOM KULIKM MU OBNIErYeHHyo noaro-
ToBKY [15]. Cxembl ¢ 06GferdyeHHoi NoproToBKOW
NIyHLUE MEPEHOCATCSA NauyeHTamMm 1 NOBbILLAIOT KOM-
nnanHc [16, 17]. OgHako Mcnonb3oBaHMe NoO0OHbIX
CXEM MOXET CHWXaTb CNeundu4yHOCTb MEeToauKu
[18]. Bonee TOro, BLINOJIHEHNE KOJIOHOCKONWUM C Lie-
NblO MOMNN3KTOMMM B TOT Xe [eHb (6e3 HeobXxoanumo-
CTW B MOBTOPHOWM NOArOTOBKE) BO3MOXHO TOJIbKO NpW
NCMONBb30BAHNM CXEM C MOHBIM OYULLEHNEM TONCTOM
Knwkn [3].

NMoMMMO 3TOro B HACTOSILLEE BPEMS OIS MOIHOrO
OYMLLEHNS TONCTON KWULLKW MOJTy4YEHbI XOpOoLUne pe-
3yNbTaThbl NPU NCNOIb30BAHNN CPEACTB C YMEHbLUEH-
HbIM 06bEMOM CrabuTenbHOro npenapaTa, a UMeHHO
2 n N3r B coyeTaHUn C ackOpOUHOBOW KMUCNOTOM
(N3r+AK) [19, 20] 1 KOMOUHNPOBAHHBIM CABUTENb-
HbIM MpenapaTtoM (Hatpusa nukocynbdat, MarHus
okcua, numoHHas kucnota (HM+MO+J1K)) [21].

B Hawem y4pexpgeHun B KayecTBe CTaHOapTHOM
CXeMbl MCMOnb30Basocb 4 BapuaHTa MNOArOTOBKMU
cnabuTenbHbIM NpenapaTtoM C MOJHLIM OYULLIEHUEM:
4 n Nar, 3 n Nar, 2 n N3r+AK n KOMOUHNPOBAHHBIM
npenapatom (HM+MO+J1K). Mo Hawum [OaHHbIM,
Ha MOMEHT HanUCcaHWs SAHHOM CTaTbW HE NPOBOAU-
NIOCb UCCNenoBaHus, CPaBHUBAIOLWErO OaHHbIE CXe-
Mbl MOAFOTOBKM, @ TaKXe HET HU OHOrO UCCnenoBa-
HUS, NocBaAWEeHHOro npumeHeHnio HIM+MO+J1K npu
KTK. Llenb gaHHOro wuccneooBaHuUs — BbIIBNEHME
ONTUMasIbHOM CXEMbl MOAFOTOBKW CAabuTenbHbIM

npenapaTtoM C MOJIHbIM OYULLEHNEM TONICTON KULLIKN
Ons naumeHToB, npoxoaswmx KTK B amOynaTopHbIx
YCNOBUSIX.

Llenb uccnepoBaHus

BbISSBUTE ONTUManbHYIO CXeMY NOArOTOBKM criabu-
TEJNbHbLIM MPEnapaToM C MOJIHLIM OYULLLEHVEM KULLKN
ona naupeHToB, npoxoaawmx KTK B amOynaTtopHbIx
YCNOBUSIX.

Martepuan n metoabl

Awn3aiiH nccnepoBaHus

Hawe peTpocnekTMBHOE wuccnenosaHne Oblno
04000pEeHO NoKanbHbIM 3TUYECKMM KoMuTeToM. Kak
ObINIO CKA3aHO BblLLIE, B HALLEM YYPEXOEHUN UCMONb-
30Baniocb 4 CxeMbl NOArOTOBKW ClabuUTEeNbHbIM Mpe-
napaTtoM C MOJIHbIM OYULLEHNEM TOJICTON KWULLKM,
a umeHHo 4 n Nar, 3 n Nar, 2 n N3r+AK n koMmouHu-
poBaHHbIM npenapaTtom (HM+MO+JIK). B octanbHOM
NoaroToBka He OTIMYanack BO BCEX CXeMax 1 onunca-
Ha ganee.

B nccnepoBaHne BKAKOYEHbI MaUMEHTbI, KOTOPbIE
npownun KTK B nepmog ¢ asrycta 2017 r. no mapt
2020 r. ¢ uenbto ckpuHuHra KPP. Kputepusamn Bkio-
YyeHusa ABNANNCH: MOAroTOBKA OOHUM U3 N3Y4aeMbIX
cnabuTenbHbIX MpenapaToB, BbINOJIHEHHASA Mapku-
poeka OKC 1 Hanuyne 3anojIHEHHOW aHKeTbl MO pe-
3ynbTaTam nccnegoBaHus.

Kpntepuammn MCKAOYEHNS ABASANCH: Hanmyne
y naumeHTa CUMNTOMOB, NOO03puUTENbHbIX Ha KPP,
KJIMHNYECKOro AnarHo3a HacneaCTBEHHOr0 N0aMno3a
TONCTON KULLIKW, HAcNeACTBEHHOro HEenosuno3HOro
KPP, BocrnanutenbHbIx 3a00/1eBaHN TONICTON KULLIKW,
Xpyprudeckoro neveHuns no nosoay KPP, anneprum Ha
OOVH X3 MpenapaTtoB NoAroTOBKW, MOAKOHTPACTHbIE
npenapaTkl, a Takxe rmocumHa 6ytnunépomug, (puc. 1).

| 462 naumeHTam BbinosiHeHa KTK |

Y

14 ncknio4yeHo |

;l
rl

| 448 COOTBETCTBYIOT KPUTEPUAM BKJIIOHEHUS |

Y

Y

329 He 3anoIHUN aHKETY

118 BkntoyeHo B nccnenosaHme (1416 cermMeHToB)

Y

Y

39
coneson CI1

36
2nN3r + AK

19
3 nnNar

24
4 n Nar

Puc. 1. Cxema BkoyeHus naumeHToB B nccnegosanme. HM+MO+JIK — HaTpus nukocynbdat, MarHns okcug, AMMOHHas
kucnota; 2 n NAr+AK - nonuatunexrnukons (makporon 3350) 2 n B coveTaHum ¢ ackopbuHoBol kucnoTol; 3 n M3l — nonu-
aTUNeHrnmMkonb (makporon 4000) 3 n; 4 n M3l — nonuaTuneHrnmukons (Makporon 4000) 4 n.
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MoproroBka K nccsiegoBaHUIO

MNoaroToBka NaLMEHTOB K NCCEA0BAHNIO BKIOYA-
na B cebst AmeTy, NOArOTOBKY CnabuTenbHbIM Npena-
patom, mapkupoky OKC. MaupeHTam Oblia peKoMeH-
[oBaHa 6eclunakoBas aveTa B TeYeHWE TpexX AHEN 0
nccnenoBaHus, KoTopasi nogpasymeBana UCKIove-
HVe 13 pauunoHa Bcel 6oraTo NULEBLIMU BOSIOKHA-
MU MUK (B TOM Ymcne GpyKTbl, OBOLLM, LENIbBHO3EPHO-
BOM xneb, UuenbHO3epHOBLIE Kalin 1 np.). HakaHyHe
nccnepoBaHus pekoMeHOoBasnics 0Tkas OT npuemMa
TBEPAOM NULLM 1 NPUEM NPO3PAYHBIX XUOKOCTEN.

MogrotoBka cnabuTeNbHbIM MpenapaToM Ocy-
LLeCTBNSANACh HaKaHyHe WCCNefoBaHUs OOHUM U3
yeTblipex nccnegyemolx npenaparos: 4 n M3, 3 n Mar,
2 n NAr+AK n HMN+MO+J1K, cornacHo MHCTPYKLMSIM
(tabn. 1).

MapKrpoBKa KNLLEYHOrO COAEPXMUMOrO BbINOJIHS-
nacb BOAHbIM PacTBOPOM MOOKOHTPACTHOrO npena-
pata norekcon ¢ KoHueHTpauuen nopga 350 mr/mn
B 0o6beme 50 mn, pasegeHHoro B 500 mn Boapl.
PacTBop npuHumancs B ABa npuemMa HakaHyHe uC-
cnenoBaHus (B 17 4 1 HA HOYb).

PacTtsixkeHue Knwku

n napamMmeTpbl CKaHUpoBaHusA

Bce naumenTel npoxoaunu KTK mexay 9:00 n 11:00
yTpa. 3a 4ac [0 uccnenoBaHns NaLuMeHTbl NPUHUMaNn
CMnasMoNUTUYECKMIA npenapaT: rmocumHa 6yTnnépo-
Mug B go3e 10 Mr. PacTsxeHne ToNCTON KULLKM Npon3-
BOOMNOCH KOMHATHbIM BO3AyxoM. KOHTpOnb cTeneHu
pacTSXEHNS OCYLLLECTBASANCS B COOTBETCTBMM C Nepe-
HOCUMOCTbIO MaLMeHTa U N300paxXeHMaMn nokanan-
3epa. ViccnenoBaHus BbINONHANNCE 6€3 BHYTPUBEH-
HOr0 KOHTPaCTHOro ycuneHusi. CkaHMpoBaHne npo-
BOOMOCH B OBYX MOJIOXKEHUSIX — IeéXa Ha CMNHE N Ha

Ta6nuua 1. CxeMbl NOArOTOBKM CladUTENbHLIMU NpenapaTaMmm

Xnsote. Mpn OTCYTCTBUN aoeKBATHOrO PaCTSXEHMUS
B ABYX MOJIOXEHMSX MPOBOAMIOCH AOMONHUTENBHOE
CKaHMpOBaHMEe B MOMOXEHUM fiexa Ha 0oky. VMccne-
[0BaHMSA BbIMNOJIHANINCE HA OBYX KOMMbIOTEPHbIX TO-
morpadax (GE Lightspeed 16 n GE Lightspeed VCT
64, GE Healthcare, Waukesha, WI, USA) ¢ npumeHe-
HMEM MNPOTOKOSA HMU3KOOO3HOr0 CKAHWUPOBAHMUS:
120 kB (140 kB gns Ty4HbIX naumeHToB), 50-75 MAC,
C Moaynsumen Toka no ocu Z. Konnmmaums oetekro-
pa 64 x 0,625 mm, BpeMs potauus Tpyokm 0,6 ¢, nnuTy
1,375, TONWMHA PEKOHCTPYMPYEMBIX CPe30B 1,25 MM.

OLI.eHKa KadyecTBa noaArotoBkKku

n uHtepnpetauusa pesynsrtatoB KTK

N30b6paxeHns obpabaTbiBaiMCb PEHTIEHONOraMm
¢ onblToM nHTepnpetaumm KTK 2-10 net Ha paboueli
ctaHumn KT (Advantage Workstation 4.5 GE Health-
care, Waukesha, WI, USA) ¢ nomMOLLbIO crieumansHoro
nporpaMmMHoro obecnedyeHuss ons obpabotkm KTK
(ColonVicar).

OueHka kayecTBa NOArOTOBKM MPOBOAMMACH HA
OBYXMEPHbIX PEKOHCTPYKLMSX NMPU LUMPOKOR (Lumpu-
Ha 2000 HU, ypoBeHb 0 HU) n y3kon (wmpuHa 400 HU,
ypoBeHb 40 HU) ycTaHOBKe OKHa.

KayecTBO MOArOoTOBKM OLIEHMBANOCh BU3YyaslbHO
no creayloLwmM Kputepuam: Hanndne n obbem OKC,
Hanuume M 00beM OCTATOYHOW XWAKOCTU, CTEMEHb
pacTsxxeHus. JOononHUTENbHO OLeHuBanacb MaoT-
HOCTb MAapKMPOBKM OCTATOYHOrO COAEPXUMOro
B eauHunuax XayHcdunga. Takke npoBogunack Cyob-
€eKTMBHAs OLleHKa KayeCTBa NOArOTOBKU.

BuayanbHas oueHka 0CTaTOYHOro COAEPXMMOro,
OCTaTOYHOW XMOKOCTU U CTEMEHN PACTSXEHUS MPO-
BOAMACb Mo MOAMPULMPOBAHHON, paHee MNpeaso-
XeHHoW cxeMe [22, 23] ¢ ncnonb3oBaHneM 4-6ansb-

CnaOuTenbHbIii npenapar

Cxema noaroTtoBKu

Hatpwua nukocynbdart, marHus okcug,
nnMoHHast kmucnota (HM+MO-+J1K)

XNOKOCTM

Cognepxumoe oHOro nakeTuka pacTsopstoT B 150 mn BoApb!.
Cozepxumoe nepBoro nakeTvka npuHnUMatoT mexay 16 n 18 4, 3anneas
He MeHee 5 cTtakaHamu no 250 Ma BOAbI MM MPO3PAYHON XUAKOCTU.
Cofepxumoe BTOPOro nakeTuka NpUHUMatOT Ha Houb (22-24 4),
3anueasi He MeHee 3 cTakaHamu (250 M) BOAbI AW MPO3PAYHON

Monuatunenrnukons (makporon 3350) 2 n
B COYETaHNM C ackOpOMHOBO KMCNOTOW
(2 n NAr+AK)

Cogzepxumoe nakeTnkoB A n b pa3soasat B 1 Boabl. [epBbin aMTp
pacTBopa npenaparta npuHumaioT mexay 19 n 20 4; BTopoi nuTp mexay
21 1 22 4. Tocne Kaxaoro NPUHATOro INTPa Npenapara BbiMMBaoT

500 M BOAbI MM MPO3PAYHON XMNAKOCTU

Monuatunenrnukons (makporon 4000) 3 n
(3nN3r)

Cogzepxumoe naketa pacteopsioT B 200 mn BOAs! HENOCPEACTBEHHO
nepes npuMeHeHneM. PacTBop npMMeHsIloT n3 pacyeTa 15 naketos
¢ uHtepsanom 20 MyH. PekoMeHyemble Yachl Nprema npenapata
c17 0022y

Monuatunenrnukons (makporon 4000) 4 n
(4 nN3r)

Mepen NpvMeHeHem coaepxumMoe 1 naketa pacTBopsioT B 1 11 BOAbI.
4 51 pacTBOpa NPYHUMAIOT BEYEPOM, HaKaHyHE 1CCea0BaHMA
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1 6ann 2 6anna

Hanunumne octato4yHoro cogep>xmmoro

3 6anna 4 6anna

Hanuune octaTto4yHOM XNOKOCTU

~J

1 6ann 2 6anna

3 6anna

4 6anna

CTteneHb pacTs)XXeHus

2 6anna

3 6anna

4 6anna

Puc. 2. LLkana JlankepTa ons BU3yanbHON OLEHKM KQY4eCTBA MOArOTOBKM.

HOW wwikanbl JlakepTa, roe 1 6ann coOTBETCTBOBAS
60NIbLLIOMY KONIMYECTBY OCTATOYHOIrO COOEPXMMOTrO,
NOSIHOMY 32MOSIHEHWNIO MPOCBETA KULLKM OCTaTOYHOMN
XKNOKOCTbIO M TMOJIHOMY OTCYTCTBUIO PaCTAXEHUA
KWLLIKM COOTBETCTBEHHO, 4 6asnna — NosIHOMY OTCYTCT-
BUIO COOEPXMNMOro n Xmakoctn, MakKCUMaJibHOMY
PacTAaAXeHnto npocBeTa KULWKN COOTBETCTBEHHO

2021, rom 25, Nel

(puc. 2). Bce napameTpbl OLLEHUBANNCL AN KaXa0ro
CermMeHTa KULIKW: CNenoi, Bocxoaauern o6o0a04HoNn,
nonepeYyHor 060404HON, HUCXoaaLWen 060404HOM,
CUrMOBWOHOW N NPSAMON B ABYX MOJIOXEHUSAX CKaHU-
poBaHus (Ha CNNHE 1 Ha XMBOTe). [lanee Bblumncnsancs
CYMMapHbI 6ann ka4ecTsa NoAroToBKM A KaXaoro
naumeHTa. MakcrmMabHbIi BO3MOXHbIN 6ann 48 cooT-
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BETCTBOBAJ1 HAMYHLLEN BO3MOXHOW NOArOTOBKE, M-
HUMaUbHbIN BO3MOXHbI 6ann 12 — HanxyaLei nogro-
TOBKe. [Ans Kaxaoro vu3 napameTpoB oleHka 1 6ann
COOTBETCTBOBa/Ia HEKAYECTBEHHOWM NOArOTOBKE.

Y1006bl 0b6ECneunTb MakCuUMasibHyl0 0O0BLEKTMB-
HOCTb WU BOCMPON3BOOUMOCTb UHTEPNpPEeTaLmMn, Kpu-
Tepun kadecTBa n3obpaxeHns OblM NpeacTaBieHb
Ha cneuuanbHOM TPeHUHre. TPeHWHr COoCToAN U3
NATU PEenpes3eHTaTUBHbLIX CllydaeB O/ Kaxaoro m3
napamMeTpoB.

OueHka cCy0ObeKTUBHOW

nepeHoCMMoOCTU NoAroToBkKkn

Bcem naumertam, npoxogusimm KTK, npegnara-
JIOCb 3anoSIHUTb aHKeTy Ha 3—7-14 AeHb Nocne npoue-
nypbl. Takol nHTepsan Obin BbIOPaAH C Lesblo MUHN-
MU3aumMn BANSIHUSE CaMOW NPOLLeaypbl HA OTBETHI, Ka-
calolmecs TSXKeCTM NoAaroToBkM. AHKeTa BK/oYana
BOMPOCHI MO MOArOTOBKE K MCCNeOO0BaHUI0 1 CaMom
npoueaype uccnegoBaHust U Obina cocTaBfieHa Co-
MAacHO PEKOMEHOOBAHHOMY OMPOCHUKY AN OLEHKM
NnepeHoCUMOCTM NoAroToBkM [24]. TaxecTb NoAroToB-
K1 OLEeHMBaNach No crneaylowmym napaMmeTpam: cyob-
EKTUBHas TSXXECTb NMOArOTOBKM B LLESIOM, 60J1b B XMBO-
Te, TOLWIHOTA M PBOTA, rosloBHas 60Mb U rONOBOKPY-
XEeHne, YyBCTBO B3AOyTWS, HApPYLUEHME CHA, a Takxke
yacToTa ctyna. OueHka BCex napameTpoB OCYLLECTB-
nsnack ¢ NOMOLbIO 5-6annbHO wwikanbl JlankepTa, roe
1 6ann COOTBETCTBOBAJ HAMMEHEE BbIPAKEHHBLIM OLLY-
LeHnsam, a 5 6annos — MakcumasbHbIM, [lanee BblYUC-
NANCS CyMMapHblii 6ann cyObekTUBHOWM MepeHoCK-
MOCTU ANS Kaxaoro nauueHta. MuHMManbHO BO3-
MOXHasi cymma 0GannoB nepeHocumocTn 9 cooT-
BeTCTBOBana Haubosiee JNerkoin noaroToBke,
MakCuManbHO BO3MOXHas 45 — Hanbonee Taxenom
noarotoBke. Takke OTAENbHO OLeHMBanachk Cyobek-
TMBHAsA THKECTb NOArOTOBKM K MCCEA0BAHNIO.

CraTtucTtuyeckuii aHanus

HeobGxooumelin paamep BbIOOPKK Bbl paccymTaH
no ¢popmyne Jlepa (Nnpu 3agaHHOM MOLHOCTU Uccne-
nosaHus 80%). CpaBHeHMe oemorpaduyeckmnx OaH-
HbIX 1 OBLUMX XapakKTEPUCTMK MaLMEHTOB B rpynnax
NPOBOAWMAOCE C MOMOLLbIO HenapaMmeTpuyeckoro
kputepua Kpackena-Yonnuca nocne noaresepxae-
HUS OTJINYHOIO OT HOPMAJIbHOro pacnpeaeneHns
1 ¢ noMowpo kputepma x NupcoHa ons kareropu-
asibHbIX AaHHbIX. B KavyecTBe MeTOAMKU CpaBHEHUS
cymmapHoro 6anna crteneHu pactsxeHus n OKC
npumeHsncs F-kputepuin duwepa, a gns cymmap-
HOro Ganna OCTaTOYHOWM XUAKOCTU U CYMMapPHOro
Ganna TSXeCTV NOAroTOBKM — HenapameTpuyeckuii
kputepun Kpackena-Yonnmca n anocTepuUOpPHbIE
TecTbl K HeMy. 15l BbiSIBIeHUs pa3HuLbl B CyObek-
TUBHOW TSXKECTU NOATrOTOBKM MOC/E NOATBEPXAEHUS
HOPMaNbHOCTU pacnpefeneHns MUcnob30Banca
F-kputepuin Yanya n post-hoc tect lenmca—Xayanna.
3HayeHue p < 0,05 cumTanocb CTaTUCTUYECKN 3HAYU-
MbIM. Bce pacyeTbl NpOBOAMANCH C UCMONB30BAHNEM
nporpamMMHOro obecnevyeHns pas CTaTUCTUKK
Jamovi, Bepcus 1.2.27.

Pe3ynbTaTthbl

B dumHanbHyto BeIGOPKY BKtoYeHO 118 naumeHTos:
XeHwmH — 81 (68,6%), myxinH — 37 (31,4%); megna-
Ha Bo3pacTa cocTtaBuna 75 net (Q,—Q;: 67,5-80 ner).
39 (33,1%) nauneHTOB NPOXOAMAM MOAFOTOBKY Cna-
outenbHeiM npenapatom HM+MO+JIK, 36 (30,5%)
naunentoB — 2 n N3r+AK, 19 (16,1%) - 3 n Nar,
24 (20,3%) — 4 n N3r. CtaTMCTUYeCKM 3HAYMMBbIX pas-
NNYNA Mexay rpynnamun He 610 BbiSIBAEHO (Tabn. 2).

B rpynne nogrotosku HIM+MO+JIK kpyrnHble nonum-
nel 1 KPP 6bn BhisSIBNEHbl Yy 2 (5,1%) naumeHToB,
omBepTukynspHas 6oneaHb — y 16 (41%). B rpynne
nogrotoBku 2 n N3r+AK kpynHele nonvnsl n KPP Tak-

Ta6nv|u,a 2. OCHOBHbIE XapaKkTepucTUKn BKNIOHYEHHbIX B UCClieaoBaHME NaueHToB

Mpynna fpynna Mpynna Mpynna
Mapametp HN+MO+NK | 2nM3r+AK | 3nnNar 4 nnar P
XapakTepucTuku NauyeHToB
COOTHOLLIEHME MYXHUH U XEHLLIMH 12:27 9:27 6:13 6:11 >0,05
Bospact Me (Q1-Q3), roabl 76 (67-79,5) 74,5(70-79,5) | 75(67-79,5) | 75(68-81) >0,05
<65 net 8 (20,5%) 4(11,1%) 3(15,8%) 4(16,7%) >0,05
>65 net 31(79,5%) 32 (88,9%) 16 (84,2%) 20 (83,3%) >0,05
Panee BbinonHsnacb konoHockonus (%) 26 (66,7%) 26 (72,2%) 19 (47,4%) 16 (66,7%) >0,05
Boiasnennas npu KTK natonorus
Menkune nonunsbl (6—-9 mm) 5 6 2 2 >0,05
KpynHbie nonunsl (>10 Mm) 2 2 1 2 >0,05
KPP 0 0 0 1 >0,05
[vBepTukynbl 16 14 11 8 >0,05
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I eniiECE AT B3YATHBALS

Xe Oblnn obHapyXeHbl y 2 naumeHToB (5,9%), Torga
Kak OuBepTukynsipHas 6onesHb — y 14 (38,9%).
Cpeay nauveHToB, NPOXOAMBLUMX MOAFOTOBKY 3 N
MN3r, kpynHele nonunsl n KPP Takxke Gbinn obHapy-
XeHbly 1(9,6%), a anBepTukynsipHas 6onedHb —y 11
(57,9%) naumeHTOB. HakoHeu, npu nNoaroTtoBKe
4 n N3l kpynHble nonaunel 1 KPP 6binn 06HapyXeHbI
y 3 (8,7%) naumeHTOB, AMBEPTUKYNSIpHasA 601e3Hb —
y 8 (34,8%). JaHHble 0 nocneayoLLe KONOHOCKOMUN
He cobupanncb, Tak Kak 3TO BbIXOOWUSIO 3a PaMKu
nccnenoBaHus.

77 NauVEeHTOB YyXe NPOXOOuu KOJOHOCKOMUIO
B npownoM. CTaTUCTUYECKN 3HAYUMBIX Pas3nnyunii
0S8 3TOro nokasatenst Takke He Obl1o BbISIBJIEHO
(p > 0,05). B rpynne ¢ noarotoskoinn HIM+MO+J1K
KOJIOHOCKOMUS paHee BbINosHAnace y 26 (66,7%) na-
LIMEHTOB, B rpynne ¢ nogrotoskon 2 n Nar+AK takxe
y 26 (72,2%), B rpynne ¢ nogrotoekon 3 n MNar -
y 19 (47,4%), B rpynne ¢ nogrotoskon 4 n MNar -
y 16 (66,7%) naumeHToB.

Hun ogHoro no6o4yHOro sIBNEHUs Npu NOAroTOBKe
1 npwn nposeaeHnn KTK 3adpukcnposaHo He Obifo.

KayecTBO noarotoskm

CTtaTtncTnyeckm 3Ha4YMMONM pasHULbl KavyecTBa
NnoAroTOBKM NMpu BU3yasibHOM OLIEeHKe He OblS10 BbisiB-
NEHO HW NMpPW OOHOM M3 BapuaHTOB NOAroTOBKW cna-
OuTenbHbIMKU NpenapaTamu. B yacTHoCTW, He Oblno
BbISIB/IEHO Pa3HMLLbl B OLLEHKE OCTATOYHOIO COAEPXKM-
MOro: cpeaHee 3HavyeHue cymmapHoro 6anna OKC
coctaBuno 46,2 + 2,87 gna rpynnel HMN+MO+JK;
46,9 = 2,34 onqa rpynnbl 2 n MN3r+AK; 46,5 + 1,98
ong rpynnbl 3 n M35 45,9 + 3,18 ana rpynnel 4 n Mar
(p > 0,05) (puc. 3). Takke He ObIO BLIABIEHO CTaTU-
CTUYECKOW pasHuLIbl B 0ObeMe 0CTaTOYHOM XUAKOCTH
N cTeneHu pacTsxeHns. MegmaHa cymmapHoro 6anna
OCTaTOYHOWM XMAKOCTM cocTaBuna 36 (33-38) gna
rpynnel HN+MO+J1K; 36,5 (34-39) gna rpynnbl 2 n

Ta6nuua 3. CpasHeHue NapameTpoB KayecTBa NoaroToBKy

MNar+AK; 37 (36-39) ona rpynnel 3 n Mar; 36 (34-40)
onsa rpynnel 4 n N3r (p > 0,05). CpenHee 3HayeHne
CYMMapHOro 6anna CTeneHn pacTskeHUss COCTaBUII0
43 = 4,34 pna rpynnbl HN+MO+J1K; 44,6 = 3,13 anq
rpynnbl 2 n MOr+AK; 44,2 + 3,98 gna rpynnel 3 n M3r;
43,5+ 4,9 pna rpynnel 4 n M3l (p > 0,05) (Tabn. 3).

Bbinn nonyyeHbl CTaTUCTUYECKU 3HAYUMble pas-
NNYKUS NIOTHOCTM MaPKMPOBKM OCTATOYHOM XUOKO-
CTW y uccnenyemMbix B 3aBUCMMOCTM OT BapmaHTa
NoaroToBKW cnabutenbHbiM Npenapatom (p < 0,005).
MNpwn cpaBHEHWUM rPymMmn NOMapHO ObINO YCTAHOBIEHO,
4TO MJIOTHOCTb OCTATOYHOWM XMAKOCTU HUXE NPU UC-
nonb3oBaHun 4 n M3l 4eM MpyM UCMONL30BAHUMU
HM+MO+JIK (p = 0,012). B ocTanbHbIXx rpynnax
pasnuuns B pesyfbraTax MJOTHOCTU OCTaTO4YHOM
XWUIOKOCTU MOJSYYUIINCb CTATUCTUHECKU HEe3HAYMMbI
(p > 0,05).

40
Mpenapat
30l rnoaroToBKKU
B NH+MO+JIK
O nar+AK
20 + O 3nnar
E 4nnar
10+
0

CymmapHsbiii 6ann OKC

Puc. 3. JlnHeilHas omarpamMma kadecTBa MoAroTOBKM Ha
OCHOBE CyMMapHoro 6anna OCTaTO4YHOrO KULLEYHOro
conepxmumoro. He 6b1s10 BbISIBNEHO CTAaTUCTUYECKN 3HAYM-
MbIX Pa3nuynii Mexay noAroToBKOW HATPUS NMKocynbdar,
MarHusi okcua, NmMmonHasa kucnota (HM+MO+JIK), 2 n
B COYeTaHMM ¢ ackopbuHoBol kucnotoi (M3r+AK), nonu-
aTuneHrnukonb 3 n (3 n M3r) n nonnMaTUNeHrnmMkonb 4 n
(4nnN3r) (p >0,05).

Mpynna lpynna lpynna lpynna

NapameTp HIAMOLIK | 2 MBL+AK 3nnar annar P
CymmapHebii 6ann OKC 46,2 +2,87 46,9+2,34 46,5+ 1,98 45,9+3,18 >0,05
(M +SD)
CymMMapHbIii 6ann 0cTaTo4HOM 36 (33-38) 36,5 (34-39) 37 (36-39) 36 (34-40) >0,05
XUOKOCTU
(Me Q1-Q3)
CymMapHsbIii 6ann cteneHu 43 £4,34 446+ 3,13 44,2 + 3,98 435+49 >0,05
pacTsxeHns
(M +SD)
MnoTHOCTb OcTaToYHOM Xuakoctn | 505 (371-746) | 724 (488-831) | 1038 (716-1272) | 816 (619-985) <0,005*
(Me Q,-Q;) p;,=0,012*

* — pa3nuyns nokasaTenen cTatucTmieckn 3Hadmmel (p < 0,05).

2021, rom 25, Nel



OPUTUHAJILHOE UCCJENOBAHUE | ORIGINAL ARTICLE

nepeHocumocn. noaroToBKu

Bbina BbiIBNEeHa CTaTUCTUYECKM 3HAYMMasi pas-
HMUA B cyMMapHOM Gansie nepeHoCUMOCTU MOAro-
TOBKM Yy MCCneayemblix B 3aBUCUMOCTM OT BLUAa cna-
o6utenbHoro npenaparta (p = 0,001). CymmapHbii
©ann noaroToBKM Obll 3HAYUTENBHO HUXE NPW NOA-
rotoske HM+MO+J1K npu cpaBHeHuun ¢ 2 n MNIOr+AK
(p=0,021),3n M3l (p=0,001)n4 nNar (p=0,043)
(puc. 4).

MogrotoBka Obila Ha3BaHa Kak OYeHb COXHas
B 1 (2,6%) cnyyae npu npumeHeHun HI1+MO+JIK,
B 5 (13,9%) cnyyaax npu nogrotoeke 2 n M3r+AK,
B 6 (31,6%) cnyyaax npu 3 n M3Ar ne 5 (20,8%) cny-
yasax npu ncnonb3osaHumn 4 n Nar.

PasHuua cyObEKTUBHOM CNOXHOCTU MOArOTOBKM
Oblfia CTaTUCTUYECKN 3HAYUMON MeXay N3y4aeMbiMu
cnabutenbHbiMn npenapatammn (p < 0,001). Mpu
CPaBHEHWM rpynn NonapHo ObIIO YCTAHOBNEHO, YTO
CyOBbEKTMBHAS CNOXHOCTb NOArOTOBKM CYLIECTBEHHO
Huxe npu noarotoske HMN+MO+JIK, yem npu noaro-
ToBke 2 n MAr+AK (p = 0,016) (Tabn. 4).
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MpenapaTt NnoaAroToBKN

Puc. 4. Jnarpamma cymmapHoro 6anna nepeHoCUMOCTH.
MepeHoCMMOCTb NOArOTOBKM HATPUS MUKOCYNb®AT, MarHms
okcua, nuMoHHas kucnota (HM+MO+JIK) 3HaunTenbHo
JlydLue, Yem NoAroTOBKM NOANSTUNEHIIMKONL 2 N1 B COYETA-
HUM C ackopOuHOBOW kmcnotoit (2 n MAr+AK), nonnatu-
nenrnukonb 3 n (3 n M3l n noAnMaTUNeHrnKonbL 4 n
(4nN3r) (p=0,001).

OOGcyxaeHue

B Hawem nccnenoBaHuy Hamnyydlwme nokasarenm
NepPeHoOCUMOCTM OblIM NOJTYYEHbI OJ19 UCCNenyembiX,
NPOXOAMBLUNX MOATrOTOBKY KOMOMHMPOBAHHbBIM COJie-
BbIM cnabutenbHbiM npenapatom (HM+MO+J1K) no
CPaBHEHWIO C OCTa/lbHbIMU CrnabuTenbHbIMU CPeacT-
Bamu (2 n MAr+AK, 4 n N3r n 3 n Nar).

Mo HawwuMm OaHHbIM, HacTosLEee MCCenoBaHue
nepeoe, mnaydawwee npumeHenne HM+MO-+JIK npu
KTK, a Takxe cpaBHuBaloLwee gaHHble 4 CXxemM Noaro-
TOBKW.

B maHHOM nccnegoBaH Mbl MPOBENN CPABHEHWE
YyeTbIpex cnabuTenbHbIX NPenapaToB A5 NoAroTOBKK
KTK ¢ nonHbIM o4unleHMeM TONCTOM KULLKW, OBa
N3 KOTOPbIX NPEeACTaBASAN KIaCCUYECKME CXEMbI
noarotoBku (4 n M3 u 3 n N3r), oamMH npenapar
C YMEHbLLEHHbIM 00beMOM Ha OCHOBE Makporona
(2 n NAr+AK) n oguH OCMOTUYECKUIA KOMOUHMPO-
BaHHbIN cnabutencHelin npenapat (HM+MO+J1K).
3a ncknyeHnemM cnabutenbHOro npenapara, cxema
noaroToBky Oblia MAEHTMYHAS BO BCEX rpymnmnax.

Mpwn BCex BapuaHTax kayeCcTBO MNOArOTOBKM OCTa-
Ba/OCb HA OVNHAKOBO BbICOKOM YPOBHE: CYMMAapHbIN
6ann OKC, ocTaTo4HOM XMOKOCTU MU CTENEHN pacTs-
XeHus1 pacnonaranca B avanasoHe mexay 36 un 47
Gannamu n3 48 BO3MOXHbIX MPU BCEX CXeMax noaro-
TOBKM N HE pas3nunyasncst CTaTUCTUYECKN Mexay rpyn-
namu. Kayectso noaroToBKM COOTBETCTBOBAIO MOJI-
HOMY OYMULLIEHUIO TONICTOM KWULIKW, Y4TO MO3BOMSIO
NPOBECTU NPU HEOOXOAMMOCTU KOJIOHOCKOMUIO B TOT
Xe OeHb (puc. 5).

Mpepployline nccnenoBaHna nokasanu Jiyyilyto
nepeHocmmocTb HM+MO+J1K no cpaBHeHMIO C npe-
napatamu Ha ocHose 13l Nnpu NOAroTOBKE K KOMO-
Hockonun [21, 25, 26]. Hawe uccnepoBaHve nog-
TBEPXOAET 9TU AaHHble: fydlas NepeHOCUMOCTb
HM+MO+J1K npu noarotoBke k KTK. MNpu aToM nepe-
HOCMMOCTb Obljia Ny4LLIE KaK Mo CPaBHEHWIO C KNaccu-
yeckMMmmn cxemamu noarotosku (3 n M3 n 4 n N3r
(p = 0,001, p = 0,043 cOOTBETCTBEHHO)), TaK 1 CO
CXEMOW C YMEHbLUEHHbIM 00bEMOM CNabuUTeNIbHOro
npenaparta (2 n N3Ar+AK (p = 0,021)).

Ta6nuua 4. CpaBHeHvie NapaMeTpoB CyObLEKTVBHON NEPEHOCUMOCTM MOArOTOBKM

Mpynna lpynna Mpynna Mpynna
NapameTp Hn-ll-)l\!:IO+J1K 2 n%HAK 3e1yn3r 4e1yn3r P

CymmapHsblii 6ann nepeHocumoctn | 11 (11-12) 13 (11-15) 14 (12-16) 12 (11-14,3) 0,001*

(Me Q,-Qs3) P12 =0,021*
p:;=0,001*
Py =0,043*

CybbekTMBHas CNOXHOCTb 1,28 £0,51 1,72+0,7 2,11+£0,86 1,75+0,99 <0,001*

nogrotoskm (M + SD) P, =0,016*

* — pa3nuunsa nokasaTenen cTatucTmieckn 3Hadmmel (p < 0,05).
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Puc. 5. SQHpockonuyeckas konoHockonus n KTK, BbINONHEHHbIE B OAWH M TOT Xe AeHb Y NauMeHTa, NPOXoAMBLIEro Noaro-
TOBKY NpenapaTomM NofMaTUNEHITINKOb B COYETAHUMN C aCKOPOUHOBOW KUCNOTOM B 0O6beMe 2 11 C NOSIHBbIM OYULLEHMEM TON-
CTOW KMLWKW. AKCMaSTbHbIN CPE3 B MOMOXEHUN NALMEHTA SIeXa Ha XMBOTE (a): BU3yann3npyeTcs Nosimn BOCXOASALLEN KNLLKK,
pPacnooXeHHBbIN PaoM ¢ 6ayrmH1eBOol 3aC/IOHKON, pasamepoM 8 MM (cTpesika). MNpu CKaHMPOBaHUK B MOJIOXEHWM Niexa Ha
crvHe (0) NoAMM CKPLIT NMOZ CII0EM MapPKUPOBAaHHOW XUAKOCTY (CTpenka). MNpy nsMeHeHny NoNoXeHUst Tena CMeLaemMoCTb
nonuna otcyTcTByeT. VRT-PEKOHCTPYKLMS B PEXMME IHO0CKOMMYECKOrO OKHa (B). KpacHOM CTpenkon yka3blBaeTCs Hanpas-
JIeHNe OBVXEHUS BUPTYasIbHOrO 3HA0CKOMA B CTOPOHY CAenon Kuwku. Monvn 661 NoATBEPXAEH NPU 3HO0CKOMMYECKON
KOMOHOCKONUM (r) C NOCAeayoLwen NONNNIKTOMMEN B TOT Xe AeHb. [McTonornyeckasa sepudurkauns: ageHoma.
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NMoM1MO 3TOro B HaLLEM UCCNeaoBaHnK Oblno Bbl-
SIBJIEHO, 4YTO BM[, CNabuTeNnbHOro npenapara BavseT
Ha MAOTHOCTb MapPKMPOBKN OCTATOYHOM >XMAKOCTMU.
HecMoTps Ha TO 4TO CpeaHsAs NIOTHOCTb MaPKMPOBKM
npesbilWwana pekoMeHgoBaHHble 500 HU npu Bcex
BapuaHTax NnoaroToBku, NPU UCMNOJIb30BaHMM Cabu-
TenbHoro HMN+MO+JIK nnoTHOCTb Obina cTatucTmnye-
CKM 3HA4YMMO Huxe, Yem npu 4 n Mar (p = 0,012).
MNOTHOCTb OCTATOYHOW XMOKOCTUN Oblna TakXKe BbilLIe
npu ncnonbdosarHun 3 n M3l n 2 n N3r+AK no cpas-
HeHuto ¢ HIM+MO+J1K, ogHako CTaTUCTUYECKU 3HAYM-
MbIX Pa3JINYNIA NONYYEHO He Oblno. [JaHHbI (akT He-
00X0OAMMO y4uTbIBaTb MNPU MOArOTOBKE MpenapaTtom
HM+MO+J1K n, BepoaTHO, HE0OX0AMMO ONTUMU3NPO-
BaTb cxemy mapkunpoBku OKC. OaHUM 13 BO3MOXHbIX
pelleHnii JaHHON NpobsiemMbl ABASETCS 3aMeHa [ABY-
KpaTHOro npuema KOHTPacTHOro npenapara Ha on-
HOKpAaTHbI, OPYyrMM — yBenuyeHne obbemMa KOH-
TPacTHOro npenapara, 04HaKo nocnegHee npvseneT
K YBENMYEHUIO CTOMMOCTM MNOAroToBku. vnoTtesa
npenmMyLiecTsa 0gHOKPATHOrO npuemMa KOHTPacTHO-
ro npenapara Hapn ABYKpaTHbIM TpebyeT noaresep-
XOEHNS B AanbHENLNX 3KCNepUMEHTaXx.

B Hawem nccnegoBaHumn He GbINO MOyYeHo cTa-
TUCTUYECKN 3HAYMMBbIX Pa3NMYnini Mexay noaroToB-
kor 2 n MNAr+AK no cpasHeHuio ¢ 3 n M3l n 4 n MNar,
B OTnM4Me OT paHee onybnukoBaHHbIx [19, 20].
JaHHbIn dakT, BeposTHO, CBSI3aH C 06beMOM BbIOOP-
KW, 0QHAKO 3TO TakXe MOXET KOCBEHHO CNYXUTb NOA-
TBEPXAEHMEM Ny4dLlen nepeHocumocTy HIM+MO+JIK.

Introduction

Colorectal cancer (CRC) is the second leading
cause of cancer-related death and takes the third
place of incidence among all human cancers in the
world [1]. CRC screening, followed by polypectomy,
decreases the risk of morbidity and mortality by 53%
[2]. Computed-tomographic colonography (CTC)
is arecommended radiological examination of choice
for the diagnosis of colorectal neoplasia [3] and
a method for CRC screening in the intermediate-risk
group [4].

One of CTC’s primary advantages compared with
optical colonoscopy (OC) is the higher patient compli-
ance [5-7]. Nevertheless, according to previous re-
search, CTC requires a special bowel preparation,
which is the most burdensome part of the whole pro-
cedure for patients [8, 9].

CTC preparation includes following a special diet,
cathartics, and fecal tagging (FT) [10, 11]. CTC re-
quires the same diet as in OC preparation and means

Pab6ota T.G. Gweon n coaBT. gokadana 6e3onac-
HocTb nprema HIM+MO+J1K B OTHOLIEHUWN HAPYLLIEHNS
9NEKTPONNTHOro GanaHca 1 reMoAMHaMUYecKmx no-
Kkaszatenen npu MNOAroTOBKE K KosioHockonuu [21].
B Hawem uccnepoBaHun 31 (79,5%) naumeHT m3
rpynnbl HI+MO+JIK 6bin1 B BO3pacTHOM rpynne 65 net
n ctapwe. Hn ogHoro Nno604YHOro SIBNEHNS OTMEYEHO
He OblSI0, YTO MOXET CBUAETENLCTBOBATL O Oe3onac-
HOCTW MPUMEHEHMS OAHHOrO mpenapara B CTapLuen
BO3PaCTHOM rpynne.

Hawe wvccnenoBaHve umMeeT psif, OrpaHUYeHuin.
Bo-nepBbix, 3TO PETPOCMNEKTUBHLIN xapaktep. Bo-
BTOPbIX, OTHOCUTESNIbHO HEGOJIbLLON 06BHEM BLIOOPOK.
Takxe B HaWem nccnefoBaHuy He NPOBOANIICS aHa-
JIN3 YyBCTBUTENBHOCTU U CNELMPUYHOCTM A1 BbISIB-
nenus nonnnoB u KPP, ogHako cxema noaroToBKuM
npu HaCTOSLLEM WCCNEeNOBaHUU He OTauyanacb OT
onybnnkoBaHHOM paHee [13], 4TO MOXET rapaHTpo-
BaTb Ty € AMArHOCTUYECKYI TOYHOCTb.

3akJioueHume

Ncnonb3oBaHne HIM+MO+JIK npu nogrotoBke
K KTK noBbIlLaeT nepeHoCUMOCTb NMOArOTOBKN K UC-
CNEeL0BaHUIO C MOMHbIM OYULLEHMEM TOJSICTOM KULLIKM
N MOXET OblTb PEKOMEHAOBAHO B KayecTBe be3onac-
HOro npenapaTta Bbibopa, B TOM YMc/ie y NaluMeHToB
cTaplien BO3paCTHOM rpynnbl. Yny4ylleHne nepeHo-
CUMOCTM NOArOTOBKM ABMSETCH BaXKHbIM OOCTUXEHU-
€M, Tak Kak MOXeT yBeIMYUTb OXBaT NaumeHToB CKpU-
HuHrom KPP.

excluding fiber-rich products [12]. lodine and barium
contrast agents are used for tagging in OC [11]. Fecal
tagging increases CTC’s sensitivity and specificity and
is mandatory for CTC preparation [10, 13].

The laxatives used for CTC preparation can be
classified as “wet” and “dry”, the former being based
on polyethylene glycol (PEG), the latter being saline
cathartics such as sodium picosulfate, magnesium
citrate, and sodium phosphate [14].

All cathartic preparation schemes can be divided
into full cleanse and limited bowel preparation [15].
Limited preparation schemes are less burdensome for
patients and have a higher compliance rate [16, 17].
But using these schemes can decrease specificity [18].
Moreover, same-day colonoscopy for polypectomy
with no need for a second cleansing can be performed
only when using a full-preparation scheme [3].

Besides, currently, good results in full bowel
cleansing have been achieved with low volume laxa-
tive prescription, such as 2 L PEG combined with
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ascorbic acid (PEG + Asc) [19, 20] and a combined
laxative (sodium picosulfate, magnesium oxide, citric
acid (PM/Ca) [21].

We have used 4 variations of the full cathartic
bowel cleaning as a standard scheme in our institu-
tion: 4 LPEG, 3LPEG, 2 L PEG + Asc, and a combined
laxative (PM/Ca).

To our knowledge, by the time of writing this arti-
cle, there had been no research comparing those
preparation schemes as well as no published data of
using PM/Ca for CTC.

The purpose of this study was to identify an optimal
full-cleanse bowel preparation scheme for patients
undergoing CTC on an out-patient basis.

Purpose

To identify an optimal full-cleanse bowel prepara-
tion scheme for patients undergoing CTC on an out-
patient basis.

Material and methods

The final sample included 118 patients: women -
81 (68.6%); men — 37 (31.4%); the median age was
75 years (IQR 67.5-80 years). 39 (33.1%) underwent
laxative preparation with sodium picosulfate, magne-
sium oxide, citric acid (PM/Ca), 36 (30.5%) patients —
2 L polyethylene glycol in combination with ascorbic
acid (2 L PEG + Asc), 19 (16.1%) - 3 L PEG,
24 (20.3%) — 4 L PEG. In other respects, the prepara-
tion did not differ in all four groups. Visual assessment
of residual stool, residual fluid, and distension degree
was performed using a 4-point Likert scale. The pa-
tient’s subjective tolerance was assessed according
to the results of the survey on days 3-7 after the pro-
cedure according to a 5-point Likert scale.

Study design

The local ethics committee has approved our ret-
rospective research. As mentioned above, we used
4 full bowel prep schemes in our institution, namely
4 L PEG, 3 L PEG, 2 L PEG + Asc, and a combined
laxative (PM/Ca). The rest of the preparation was the
same in all schemes and is described below.

Our study includes patients who have undergone
CTC from August 2017 to March 2020 for CRC screen-
ing purposes. Inclusion criteria were: preparation us-
ing one of the studied laxatives, RF tagging, and
a filled post-test questionnaire.

Exclusion criteria were: patients having symptoms
suspicious for CRC, clinically diagnosed familial
adenomatous polyposis, familial nonpolyposis CRC,
inflammatory bowel disease, surgically treated CRC,
previous allergic reaction to one of the preparation
agents or iodine-containing contrast agent, and hyos-
cine butylbromide (Fig. 1).

Bowel preparation

Participants were prepared with a diet, laxative,
and residue fecal tagging. A low-residue diet was rec-
ommended 3 days before the study, meaning exclud-
ing fiber-rich products (including fruits, vegetables,
wholewheat bread, cereal, etc.). Clear liquids intake
and no solid food all day were recommended on the
day before the examination.

One of 4 studied laxatives was prescribed for
bowel preparation the day before the examination:
4 L PEG, 3 L PEG, 2 L PEG + Asc, and PM/Ca as in-
structed (Table 1).

A water solution of iohexol with 350 mg of iodine
per mL (50 ml mixed with 500 ml of water) was used

462 referred for outpatient CTC

Y

Exclude (n = 14)

448 meet the inclusion criteria

Y

329 didn't fill in a questionnaire

118 include (1416 segments)

Y

\4

39
PM/Ca

36
2 L PEG + Asc.

19
3 LPEG

24
4 L PEG

Fig. 1. Scheme of study participants inclusion. PM/Ca - sodium picosulfate, magnesium oxide, citric acid; 2 L PEG + Asc -
polyethylene glycol (macrogol 3350) 2 L plus ascorbic acid; 3 L PEG - polyethylene glycol (macrogol 4000) 3 L; 4 L PEG -

polyethylene glycol (macrogol 4000) 4 L.
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Table 1. Bowel preparation scheme

Laxative

Preparation scheme

Sodium picosulfate, magnesium oxide, citric
acid (PM/Ca)

Contents of the 1st pack are mixed with 150 ml of water. This solution
must be ingested between 4 PM and 6 PM with no less than 5 glasses
(250 ml) of water or clear liquid taken after. The 2" pack’s contents must
be diluted the same way and ingested before sleep (10 PM - 00 AM)
with no less than 3 glasses (250 ml) of water or clear liquid taken after

Polyethylene glycol (macrogol 3350) 2L plus
ascorbic acid (2 L PEG + Asc)

Contents of pack A and B are mixed with 1 liter of water. This solution’s
first liter must be taken between 7 and 8 PM, second liter — between

9 PM and 10 PM. 500 ml of water or clear liquid must be taken after
every ingested liter of this solution

Polyethylene glycol (macrogol 4000) 3L

Contents of one pack are mixed with 200 ml of water before use. A total

(3L PEG) of 15 packs must be ingested with 20 min. interval from 5 PM to 10 PM
Polyethylene glycol (macrogol 4000) 4L Contents of one pack should be dissolved in 1 liter of water before
(4L PEG) ingestion. 4 L of this solution must be taken in the evening before

the day of the examination

for residue stool tagging. The solution was ingested
in two steps (at 5 PM and before sleep).

Bowel distension and scan parameters

All the patients have undergone CTC between
9 AM and 11 AM. An hour before the exam, a spasmo-
lytic was prescribed: 10 mg of hyoscine butylbromide.

Room air was administered to achieve colonic
distention. The rate of distension was controlled with
regard to patient discomfort and scout radiographs.
No intravenous contrast medium was injected. Both
supine and prone position scans were obtained.
In case of inadequate distension in those positions
additional decubitus scans were added.

The studies were performed on two CT scanners:
GE Lightspeed 16 and GE Lightspeed VCT 64, GE
Healthcare, Waukesha, WI, USA) using the low-dose
scan protocol: 120 kV (140 kV for obese patients),
effective tube current of 50-75 mAs with Z-plane cur-
rent modulation, detector collimation 64 x 0.625 mm,
0.6 s. tube rotation time, 1.375 pitch, 1.25 mm slice
thickness images reconstruction.

Assessment of bowel preparation

and CTC data interpretation

The scan data was interpreted by radiologists with
2 to 10 years of experience in CT abdominal imaging
(Advantage Workstation 4.5 GE Healthcare, Waukesha,
WI, USA) using dedicated CTC interpretation software
(ColonVicar).

Evaluation of bowel preparation was accomplished
using 2D multiplanar reconstructions with a wide
(2000 HU width, 0 HU center) and narrow (400 HU,
40 HU center) window width.

We have used the following categories for bowel
preparation evaluation: presence and volume of re-

sidual stool, presence, and volume of residual fluid,
adequacy of distension. Additionally, we have evalu-
ated the fecal tagging density in Hounsfield units,
as well as having done the subjective bowel prepara-
tion evaluation.

We have used a modified, former suggested
scheme in the assessment of residual stool, fluid,
and adequacy of distension [22, 23] following
a 4-point Likert scale, where 1 point corresponded
to the maximum volume of residual stool, full-filling
of colon lumen with residual fluid and no colon disten-
sion, whereas 4 points corresponded to no residual
stool and fluid and maximal colon distension respec-
tively (Fig. 2).

Every colonic segment has been assessed with
these parameters in both supine and prone positions:
caecum, ascending, transverse, descending, Ssig-
moid, and rectum. Next, a total score of preparation
quality was calculated for every patient. The maximum
score of 48 points corresponded to excellent prepara-
tion, a minimum score of 12 points — to inadequate
preparation. A 1-point mark for every parameter cor-
responded to the least adequate preparation.

The criteria of image quality were presented on a
special training in order to provide maximum objectiv-
ity and repeatability of assessment. The training con-
sisted of five representative cases for each parameter.

Patient tolerability of bowel

preparation assessment

All the patients who have undergone CTC were
suggested to fill a questionnaire in 3 to 7 days after the
examination. Such an interval had been chosen to
minimize the influence of the examination itself on the
answers related to the preparation burden. The ques-
tionnaire included questions concerning the exam
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Score 1 Score 2

Solid stool residues

Score 3 Score 4

Volum of residual fluids

Score 2

Score 1

Score 3

Colon distention rated

Score 2

Score 1

w» -

Score 3 Score 4

Fig. 2. Likert scale for visual assessment of preparation quality.

preparation and the examination and was composed
according to the recommended bowel preparation
tolerability questionnaire [24]. Preparation burden
was assessed following the next parameters: subjec-
tive burden as a whole, abdominal pain, nausea and
vomiting, headache and dizziness, bloating, sleep
disturbances, and stool frequency. All of the param-
eters were assessed using a five-point Likert scale

2021, rom 25, Nel

with 1 point corresponding to the least burden and
5 point — maximum burden. Next, the points of per-
sonal tolerability were summarized for every patient.

A minimum possible sum of tolerability points of
9 corresponded to the least burdensome preparation,
a maximum possible of 45 — to the most burdensome
preparation. Likewise, the subjective burden of exam
preparation was assessed.
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Statistical analysis

The necessary sample size was calculated using
Lehr’'s formula (with study power set to 80%).
Comparison of demographic data and common pa-
tients’ characteristics in groups was made with
Kruskal-Wallis nonparametric criterion after the dif-
fering from normal distribution has been confirmed
and using Pearson’s y criterion for categorical data.

Fisher's F-criterion was used as a method of
comparison for the total score of distension ratio
and residue stool points, and the Kruskal-Wallis
nonparametric criterion with post-hoc tests was used
for summarizing points of residue fluid and prepara-
tion burden.

Welch F-criterion and Games-Howell post-hoc
test were used to determine the difference in subjec-
tive preparation burden evaluation after the normality
of distribution has been confirmed. P-value <0.05
were considered statistically significant. All statistical
analyses were performed using Jamovi statistical
software (version 1.2.27).

Results

The final sample included 118 patients: 81 females
(68.6%), 37 males (31.4%) with median age being
75 years (IQR 67.5-80 years). For bowel preparation
39 (83.1%) patients had been prescribed PM/Ca,
36 (30.5%) patients — 2 L PEG + Asc, 19 (16.1%) -
3 LPEG, 24 (20.3%) — 4 L PEG. No statistically signifi-
cant differences between groups were revealed
(Table 2).

In the PM/Ca preparation group, large polyps and
CRC were found in two cases (5.1%), a diverticular
disease in 16 cases (41%). Inthe 2 L PEG + Asc group,
large polyps and CRC also were found in two cases
(5.9%), whereas diverticular disease in 14 cases

Table 2. Basic characteristics of patients included

(88.9%). Among the patients prescribed 3 L PEG for
preparation, large polyps and CRR were found in one
case (9.6%), and diverticular disease in 11 cases
(57.9%). Finally, in the 4 L PEG preparation group, large
polyps and CRC were found in 3 cases, a diverticular
disease in 8 (34.8%). No data on following colonosco-
py was gathered as it exceeded this study’s bounds.

77 patients had undergone colonoscopy some-
time before the exam. No statistically significant dif-
ference for this rate has been found as well (p>0.05).
In the PM/Ca preparation group 26 patients have un-
dergone colonoscopy before (66.7%), in the 2 L PEG
+ Asc group - 26 patients (72.2%); in 3 L PEG prepa-
ration group — 19 patients (47.4%), in 4 L PEG prepa-
ration group — 16 patients (66.7%).

No adverse events occurred during the prepara-
tion and the CTC exam.

Preparation quality

No statistically significant difference in preparation
quality after using any of the prescribed laxatives was
found during the evaluation. In particular, there was no
difference in the evaluation of residual stool: the mean
value of residual stool total score was 46.2 + 2.87 for
PM/Ca group; 46.9 + 2.34 for 2 L PEG + Asc group;
46.5+1.98 for 3 L PEG group; 45.9 £ 3.18 for 4 L PEG
group (p > 0.05). (Fig.3). Also, there was no statistical
difference in the volume of residual fluid and bowel
distension. The median of residual fluid total score
was 36 (33-38) for PM/Ca group; 36.5 (34-39) for
2 L PEG + Asc group; 37 (36-39) for 3 L PEG group;
36 (34-40) for 4 L PEG group (p > 0.05). The mean
value of bowel distension total score was 43 = 4.34 for
PM/Ca group; 44.6 £ 3.13 for 2 L PEG + Asc group;
44.2 £ 3.98 for 3 L PEG group; 43.5 £ 4.9 for 4 L PEG
group (p > 0.05) (Table 3).

Group Group Group Group )
Parameter PM/Ca 2LPEG +Asc| 3L PEG 4LPEG | P-value
Patients characteristics
Male to female ratio 12:27 9:27 6:13 6:11 >0.05
Age (Me (IQR)) 76 (67-79.5) 74.5(70-79.5) | 75 (67-79.5) | 75(68-81) >0.05
<65 years (%) 8 (20.5%) 4(11.1%) 3(15.8%) 4 (16.7%) >0.05
>65 years (%) 31 (79.5%) 32 (88.9%) 16 (84.2%) 20 (83.3%) >0.05
Previously undergone colonoscopy (%) 26 (66.7%) 26 (72.2%) 19 (47.4%) 16 (66.7%) >0.05
Reported CTC pathologic findings
Small polyps (6-9 mm) 5 6 2 >0.05
Large polyps (>10 mm) 2 2 1 2 >0.05
CRC 0 0 1 >0.05
Diverticula 16 14 11 8 >0.05

PM/Ca - sodium picosulfate, magnesium oxide, citric acid, P
polyethylene glycol.

EG + Asc - polyethylene glycol plus ascorbic acid, PEG -
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Table 3. Comparison of preparation quality parameters

PM/Ca 2 L PEG + Asc 3 LPEG 4 L PEG
Parameter group group group group p-value
Residual stool total score 46.2 +2.87 46.9+2.34 46.5+1.98 459+3.18 >0.05
(M = SD)
Residual fluid total score 36 (33-38) 36.5 (34-39) 37 (36-39) 36 (34-40) >0.05
(Me (1QR))
Bowel distension total score 43+4.34 44.6 £3.13 44.2 +£3.98 43.5%£4.9 >0.05
(M +SD)
Residual fluid density 505 (371-746) | 724 (488-831) | 1038 (716-1272) | 816 (619-985) <0.005*
(Me (IQR)) P, =0.012*
* statistically significant score difference (p < 0.05).
21+
40 | S
(&}
(%]
30l Laxative § 181 °
M PM/Ca @
[0 2 LPEG +Asc 9 15t °
20 + O 3LPEG 2 o
M 4LPEG *qé)'
10+ 5 19 If;l
(0]
O 'E 9 C ? 1 1 1
Total residual stool score PM/Ca  2LPEG+Asc  3LPEG 4LPEG
Laxative

Fig. 3. Column chart showing preparation quality based on
the total score of residue stool. No statistically significant
differences were found between the preparation using
sodium picosulfate, magnesium oxide, citric acid (PM/Ca),
2 L PEG combined with ascorbic acid (2 L PEG + Asc), 3 L of

Fig. 4. Box chart of the total tolerance score. The tolerance
of sodium picosulfate, magnesium oxide, citric acid (PM/
Ca) preparation is significantly less than in preparation with
2 L PEG combined with ascorbic acid (2 L PEG + Asc), 3 L of
polyethylene glycol (3 L PEG), and 4 L of polyethylene glycol

polyethylene glycol (3 L PEG), and 4 L of polyethylene glycol (4 LPEG) (p=0.001).

(4 L PEG) (p > 0.05).

Table 4. Comparison of subjective burden tolerance parameters

PM/Ca 2 L PEG + Asc 3 LPEG 4 LPEG

Parameter group group group group p-value

Total tolerance score 11 (11-12) 13 (11-15) 14 (12-16) 12 (11-14.3) 0.001*
(Me (IQR)) Py, =0.021*
p:;=0.001*
P4 =0.043*

Subjective tolerance preparation 1.28 £ 0.51 1.72+0.7 2.11+0.86 1.75+£0.99 <0.001*
score (M = SD) P, =0.016*

* statistically significant score difference (p < 0.05). PM/Ca - sodium picosulfate, magnesium oxide, citric acid, PEG + Asc -
polyethylene glycol plus ascorbic acid, PEG - polyethylene glycol.
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Statistically different values of tagged residual
fluid density were obtained in patients depending on
the laxative used for preparation (p < 0.005). A pair-
wise comparison of groups showed that residual fluid
density is lower after using 4 L PEG than after using
PM/Ca (p = 0.012). In other groups, the differences
in residual fluid density were statistically insignificant
(p > 0.05).

Preparation tolerance

A statistically significant difference was found in
the total preparation tolerance score of the partici-
pants depending on the laxative used for preparation
(p=0.001). The total preparation tolerance score was
significantly lower when using PM/Ca in comparison
with 2 L PEG + Asc (p =0.021), 3LPEG (p=0.001) and
4 L PEG (p =0.043) (Fig. 4). In one case, the prepara-
tion using PM/Ca (2.6%) was named as the most
burdensome, in 5 cases when using 2 L PEG + Asc
(13.9%), in 6 cases when using 3 L PEG (31.6%), and
in 5 cases when using 4 L PEG (20.8%). The differ-
ence in subjective burden tolerance was statistically
significant between the studied laxatives (p < 0.001).
A pair-wise comparison of groups showed that sub-
jective preparation tolerance was significantly higher
when using PM/Ca than using 2 L PEG + Asc (p =
0.016) (Table 4).

Discussion

In our study, the best score was received for pa-
tients using the combined saline laxative preparation
(PM/Ca) when compared to other laxatives (2 L PEG +
Asc, 3L PEG, and 4 L PEG). According to our findings,
this study is the first one evaluating the use of PM/Ca
in CTC and comparing the data of four bowel prepara-
tion schemes.

In our study, we have compared four laxatives used
for CTC preparation with full colon preparation, two of
those representing classic preparation schemes (3 L
PEG and 4 L PEG), one laxative with lessened volume
based on macrogol (2 L PEG + Asc) and one com-
bined osmotic laxative (PM/Ca). Other than the laxa-
tive used, the preparation scheme was identical for
every group.

In all variations, the preparation quality was equally
high: total residue stool, fluid, and distension score
were in the range between 36 and 47 points out of 48
possible in all preparation schemes, and there was no
statistical difference between groups. Bowel prepara-
tion quality corresponded to a fully cleansed colon
that allowed performing a colonoscopy on the same
day (Fig. 5).

Previous studies have shown a better tolerance of
PM/Ca than PEG-based laxatives in bowel preparation
[21, 25, 26]. Our study confirms this data: PM/Ca had

the highest tolerability in CTC bowel preparation.
Besides, the tolerability was higher as in comparison
with classic preparation schemes (3 L PEG and 4 L PEG,
(p=0.001, p=0.043, respectively) so in the scheme with
lesser laxative volume (2 L PEG + Asc) (p = 0.021).

Along with that, our study showed that type of laxa-
tive used for preparation influences the density of
a tagged residual fluid.

Despite that the mean tagging density exceeded
the recommended 500 HU in all preparation schemes,
the density had a statistically significant lower value
when using PM/Ca than when using 4 L PEG (p =
0.012).

Residual liquid density was also higher when using
3 LPEGand 2 L PEG + Asc than PM/Ca, but no statis-
tically significant differences were found. This fact has
to be considered during PM/Ca preparation, and pos-
sibly the scheme of residual stool tagging has to be
optimized. One possible solution is to change the two-
time ingestion of a contrast agent to a single inges-
tion; the other is to increase the amount of contrast
agent, though the latter will increase the cost of
preparation. The supposed advantage of a single con-
trast agent ingestion over the two-time ingestion
needs to be confirmed in further experiments.

In our study, no statistically significant differences
were found between the preparation with 2 L PEG +
Asc and 3 L PEG and 4 L PEG, as opposed to previ-
ously published studies [19, 20].

This fact may be connected to the sample size,
but it also can indirectly confirm a better tolerance of
PM/Ca.

The study done by Gweon TG and contributing
authors have proven the safety of PM/Ca in regards to
electrolyte imbalance and hemodynamic markers
during the preparation for colonoscopy [21]. In our
study, 31 (79.5%) patients of the PM/Ca group belon-
gedtothe 65+age group. No adverse events occurred,
indicating the safety of using this laxative in the senior
age group.

Our study has several limitations, the first being its
retrospective nature. Next is a relatively small size of
samples. We had not conducted the sensitivity and
specificity analysis for polyps and CRC findings. Still,
our study’s bowel preparation scheme was the same
as the one published before [13], which could guaran-
tee the same diagnostic precision.

Conclusion

Using PM/Ca in CTC preparation lowers the burden
of exam preparation with a full colon cleanse. It can be
recommended as a safe laxative choice, including
senior age patients. A less burdensome preparation is
a significant achievement, increasing the CRC screen-
ing coverage among patients.

MEDICAL VISUALIZATION 2021, V.25, N1 [N
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Fig. 5. CTC and OC within the same day in patient with identified polyp on CTC with full bowel preparation (2 L PEG + ascorbic
acid). a — axial view in patients’ prone position: ascending colon polyp 8 mm (arrow) near the bauhinia valve; b — on supine
position polyp is hidden under the layer of tagged residual fluid (arrow). When changing the position displacement of polyp
is absent; ¢ — VRT reconstruction in endoscopic window. Red arrow shows the direction of virtual endoscope movement
towards caecum. Polyp had been confirmed on OC (d) followed by polypectomy on the same day. Histologically proven
adenoma.
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OcHoBHble Kputepuu ASL-nepdy3um neyeHu
NPU BUPYCHBbIX renatutax

©Mopo3sosa T.I.*, Cumakuna E.H., lenst T.A.

Ore0y BO “CmoneHckuii rocyaapCTBEHHBIN MeauumMHckuid yHueepeuTeT” Munaapasa Poccun; 214019 CmoneHck,
yn. Kpynckoi, 28, Poccuiickas ®epepauums

Llenb nccnenoBaHus: OLEHUTb OCHOBHbIE KpuTepumn ASL-nepdy3nmn neveHr Npy BUPYCHbIX renatuTax.

MaTtepuan u metopgbl. Ha 6a3e OI'bY3 “KnuHnyeckas 6onbHuua Ne1” CmoneHcka o6ecnemosaHo 111 naumnen-
TOB C BUPYCHbIMW renatutamm, cpeam Hux 69 (62,2%) myxumH n 42 (37,8) XXeHLMHbI, CPEAHUI BO3PACT NaLyeH-
ToB coctaBun 48 * 5,4 roga. Bcem o6cnepyembim (n = 111) 6bin npoBeneHsl Y3U opraHoB GpIOLLHOM NONOCTH
C 0OMNMIEPOBCKUM MUCCNEA0BaHNEM COCYAOB, KMHUYeckas anactorpadus, ASL-nepdy3uns neveHn Npu MarHUT-
HO-pe3oHaHcHol Tomorpacdum (MPT). PedbepeHTHbIM MeTOAOM siBAsinack TpenaHbroncus nevexn y 69 (62,1%)
YenoBeK.

Pe3ynbratbl. [MauneHTsl Habnogannch B TedeHne 9 mec. CoctaBnieHa NponopLms NporHo3a TeHeHns BUPYC-
HbIX renaTtuToB C Noc/eayLwmm nonydyeHnem koadovumerta PHBF/PABF, roe PHBF — koadduumeHT KpoBOTOKA
B napeHxume neveHun, PABF — KpoBOTOK B MeYEHOYHOW apTepum unm GpolliHOM oTaene aopThl. o pesynstatam
HabnoaeHns 3a naumeHTaMy Obio YCTAHOBIEHO, YTO MPUY NOCTynneHumn y 54 (48,6%) naumeHToB KOS ULIMEHT
nporHosa coctaeun 6osblie 1,y 57 (51,3%) — meHblie 1. OTMeYeHa BbiCOKas KOPPENSALMOHHASA CBA3b MPW MoJI0-
XUTENbHOWN KNMHUKO-1abopaTopHON AMHAMUKE 1 YBEIMYEHMEM Noka3aTenein ASL-nepdy3nm nevenn (r = 0,889),
a Takke npu OTPULIATENIbHOM KIMHUKO-NabopaTOPHON AMHAMUKE W CHUXEHMEM nokasatenen ASL-nepdysun
neveHu (r = 0,887). Bbino yCTaHOBNEHO, YTO Y NALMEHTOB C MUHUMAJIbHOW CTEMEHBIO aKTUBHOCTY BUPYCHOrO rena-
TUTa 0OBbEMHbIN NeYeHOYHbI KpoBOTOK (HBF) no aaHHbIM ASL-nepdysnm neyexnn npyu MPT coctasun ot 140 no
159 mn/100 r/muH, ¢ ymeperHon — 118-139 mn/100 r/MuH, ¢ Bbicokor — 40—-117 mn/100 r/mMuH.

3aknioueHue. Takum 06pasom, Npy napameTpe koadduLmeHTa nporHosa 6osee 1 nporHo3upytoT 6Gaaronpu-
aTHoe TeveHne (AUC = 0,897 (95% AU 0,884 — 0,951)), npu koadduumeHTe meHee 1 — HebnaronpuaTHoe (AUC =
0,895 (95% AN 0,881 - 0,953)).

KnioueBblie cnoBa: ASL-nepdy3unsi, MarHuTHO-pe30oHaHCHas Tomorpadus, BUPYCHble renaTuThbl
ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(DNMKTOB UHTEPECOB.

Onsa uutnpoBanusa: Mopo3sosa T.I., CumakuHa E.H., Tenst T.[. OcHoBHble kputepun ASL-nepdy3um neveHn npu
BUPYCHBIX renatutax. MeauuuHckast Budyanmdaums. 2021; 25 (1): 73-79.
https://doi.org/10.24835/1607-0763-932
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The main criteria for ASL-perfusion of the liver
in viral hepatitis

©Tatyana G. Morozova*, Elena N. Simakina, Tatyana D. Gelt
Smolensk State Medical University of the Ministry of Health of Russia; 28, Krupskaya str, Smolensk, 214019, Russian Federation

Objective. Evaluate the main criteria for ASL-liver perfusion in viral hepatitis.

Material and methods. 111 patients with viral hepatitis, including 69 (62.2%) men and 42 (37.8) women, were
examined on the basis of “Clinical hospital N 1”, Smolensk. The average age of patients was 48 *= 5.4 years.
All subjects (n = 111) underwent abdominal ultrasound with Doppler vascular examination, clinical elastography,
and ASL-liver perfusion with magnetic resonance imaging (MRI). The reference method was trepan liver biopsy
in 69 (62.1%) people.

Results. Patients were observed for 9 months. A proportion of the prognosis of the course of the viral hepatitis
was compiled, followed by a coefficient-PHBF/PABF, where PHBF is the coefficient of blood flow in the liver paren-
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chyma, PABF is the blood flow in the hepatic artery or abdominal aorta. According to the results of observation of
patients, it was found that 54 (48.6%) received more than 1, and 57 (51.3%) had a prognosis coefficient of less than
1. There was a high correlation between positive clinical and laboratory dynamics and an increase in ASL-perfusion
of the liver (r = 0.889), as well as negative clinical and laboratory dynamics and a decrease in ASL-perfusion of the
liver (r=0.887). it was found that in patients with a minimum degree of VH activity, the volume of hepatic blood flow
(HBF) according to ASL-perfusion of the liver during MRI was from 140 — 159 ml/100 g/min, with a moderate —
118-139 ml/100 g/min, with high — 40-117 ml/100 g/min.

Conclusion. Thus, if the ratio of forecast of more than 1 predict a favorable course (AUC = 0,897 (95% CI 0,884~
0,951)), with a coefficient less than 1 is unfavorable (AUC = 0,895 (95% CI 0,881-0,953)).

Keywords: ASL-perfusion, magnetic resonance imaging, viral hepatitis
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BBepeHue

BupycHble renatuTbl SBASIOTCSA OAHOM U3 rnobanb-
HbIX NPO6IEM 30PaBOOXPAHEHNS. XPOHMYECKUNE rena-
TUTbl U UMPPO3 3aHMMAKT OAHO M3 MEepBbiX MECT
cpeau natosiornu Xenygo4yHo-KMLWeYHoro Tpakra [1,
2]. Llnppo3bl neYeHn BUPYCHOM 3TUONOTA (B UCXO4E
XpOHu4yeckmx renatnutor B, C, B+D) coctaensior 10—
24% cpenu Bcex umMppo3oB. [2, 3]. o AaHHbIM NpoBe-
OEHHOro MeTaHanmaa, Yyepes 20 net nocne nHbGUUU-
poBaHuns GOPMMPOBAHKE LLMPPO3a NEYEHN B CPEAHEM
npoucxogmt y 16% naumeHToB. OnacHOCTb 3TKX 3a-
OoneBaHMii 00OYyCNOBNEHa MPEeuMYLLECTBEHHOW 6ec-
CUMNTOMHOCTbIO HA PaHHMX 3Tanax pasBuTUs, CKIIOH-
HOCTbIO K MPOrPeCCUPOBaHNIO C Pa3BUTMEM NOPTasb-
HOWN runepTeH3un n GopMMUpPoOBaHNEM renaTouenso-
nsipHoV kapumHombl [2, 3]. B Poccuinckor Gepepaumn,
no oduumnanbHbiM AaHHbIM, KOANYECTBO O0JIbHbIX
XpoHMyeckuM renatutom C B Mupe npubnmxaercs
K 2 MAH 4enoBek 1 6onee MonOBWHbI MALUEHTOB
(okono 65%) — 310 NtOAN aKTUBHOIO TPYLOCMNOCOOHO-
ro Bo3pacTta ot 30 go 50 net [1, 2]. B HacTosawWwee
BPEMSI LOCTUIHYT ONpeaeneHHbI NPOrpecc B ndyye-
HUW BUPYCHbIX FreNaTUTOB: paclun@poBaH CNeKTp MX
BO3OyauTenei; pa3paboTaHbl 1 BHEOPEHbI B MPAKTUKY
COBPEMEHHbIE METOABI Nab0OPaTOPHON AMArHOCTUKM,
B TOM 4YMCie MOJIEKYNSAPHO-TeHeTUYeckme; paspabo-
TaHbl cpencTaa crneumdunyeckon NPoPuUnakTMkn Ham-
bonee pacnpocTpaHeHHbIXx renatuTtos: A, B [3, 4].
Kpome Toro, paclumpeHsl npeacTaBieHns 06 ncxonax
BMPYCHbIX renaT1ToB C y4eTOM OCOOEHHOCTEN NX KNK-
HNYECKOro TeYeHUs U MHAMBUOYANbHOMO WMMYHO-
NOrMYECKOro 1 BMPYCONIOrMYeckoro npodunsa naum-
€eHTOB. BmecTe ¢ Tem, HeCMOTPS Ha AOCTUrHYTble
yCnexu B U3y4eHUN BUPYCHbIX renaTtuToB, 9Ta rpynna
NHDEKLUMOHHbIX 3ab0neBaHnii 0CTaeTCcs OOHON 13
BaXHbIX NpobGieM MeauUMHbl Kak C obLeMeanLmH-
CKMX, TaK U 3KOHOMMYECKMX nosuumi [3, 4]. Ycnexu
B O0pbbe C BMPYCHbIMM renatutamMim BO MHOIOM 3a-
BUCAT OT CBOEBPEMEHHOM W pPaHHEN ANarHOCTUKU
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BUPYCHbIX TFEnaTtuTOB, TOYHOrO MPOrHO3MPOBaHUSA
TEeYEHNs U BbIOPAHHON TakTUKN BEAEHMWS MALNEHTOB.
Heob6xoamMmocCTb paHHer AuarHoCTUKU U NPOroHO3uU-
pOBaHMs TEYEHMS BUPYCHbIX FrenaTtuToB 06ycoBieHa
OCHOBHbIMM 3BEHbSIMW NaToreHe3a 3aboieBaHUS: BU-
pyCy He CBOWNCTBEHHO NpsiIMOe noBpexaaroLlee aen-
CTBUE Ha renatoumTbl. [peaBapuTenbHas UMpPKys-
LMSa BMpYyCa B KPOBM NPUBOAUT K NPOAYKLUMN Crieum-
GUYECKNX aHTUTES K @HTUreHam BUPYCHOro renartu-
Ta, UX CBA3bIBAHWIO C 00OpPa30BaHWEM WMMYHHbIX
KOMMJIEKCOB U NPEeKpaLeHnio LMPKYN[Unmn B KPOBU
B cBOOOAHOM Buae. B pesynbtate pasmMHOXeHMUs BU-
pyca B renaroumtax, BOSHWKHOBEHWS MaCCUBHOIO
Hekpo3a NapeHxMMbl NeveHn 6enKoBblE KOMMOHEHTI
KNeTOK Ha4MHaloT BbICTYNaTb B POSIY ayTOAHTUIMEHOB
[3, 4]. TmpponuTuyeckuii ayTonna renaToumToB
BEOET K MOBPEXAEHUIO KanusSpOB TKaHU MEeYeHn
U UHOUAbTPAUUM ee MnNasMeHHbIMU 3JIEMeHTaMun
C passutnem daroymtapHo-nMMoouMTapHON akTUB-
HOCTW, 4TO U OOYCNOBAMBAET Pa3BUTME ME3EHXU-
MasibHO-BOCNAaNINTENIbHOrO CUHAPOMA, KOTOPbLIA He
NPOSIBNSIETCS KNMHUYECKM N OTCYTCTBYIOT UBMEHEHUS
npv ynbTpPa3BykOBOM WCCNIELOBAHUN MEYeHU, HeT
cneunduryeckmx Npu3HakoB Mpuv NPOBEAEHUN KOM-
MbOTEPHOM TOMOrpadunn, NPUYEM YaCTO OHWN HENPU-
MeuaTenbHbl [3, 4]. ECnv HeT KNMHNYECKON KapTUHBI,
TO B OOJBLUMHCTBE CNy4yaeB NauMeHTbl 0TKa3blBAOTCS
OT MHBA3MBHOIO BMeLIaTeNbCTBa — Groncum. Takum
00pa3omM, OCHOBHOV 3afa4yelt paHHeN ANarHOCTUKU
ABNISETCS OLLEHKA PaHHUX HapyLUeHWn B MUKPOLMP-
KYNSITOPHOM pyc/ie NeYEHOYHON NapeHXuMbl Npu BU-
PYCHbIX renatmtax u akTyasbHbIM OCTAaeTCs BOMPOC
BbIOOpa anropntMa BeLeHMs NaluMeHTOB C XPOHMYe-
CKMUMW renatutamu.

BaxHas guarHocTuyeckas xapaktepucTtuka ASL
(arterial spin labeling) — nepdysnn Npn MarHUTHO-
pe3oHaHcHon Tomorpadpum (MPT) — HeuHBa3mBHas
MeToauka nsmepeHua nepdysum tkaHn [5-7]. ASL-
nepdysaus npu MPT He TpebyeT BBeAEHNS KOHTPACT-
HOro BeLLeCcTBa 1 MNO3BONAET KOJIMYECTBEHHO OLLEHU-
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BaTb NMEYEHOYHbI KPOBOTOK [6, 7]. Mpn 3TOM B Kave-
CTBE 9HOOMEHHOr0 KOHTPACTHOro BeLlecTsa o1 13-
y4eHUs reMOAMHAMUKN NEeYEHN NUCMOoNb3yeTcs Boaa,
coaepxallascs B apTepuansHon kposu [7].

Llenb nccnepoBaHua

OueHunTb OCHOBHbIE kpuTepun ASL-nepdysnn ne-
YeHW NPV BUPYCHbIX renatmTax.

MaTtepuan n metToabl

Ha 6asze OIbY3 “KnuHuuyeckass 6onbHuua Nel”
CwmoneHcka obcneposaHo 111 maumeHToB ¢ BUpYC-
HbIMW renatutamu, cpeam Hux 69 (62,2%) MyxumH
n 42 (37,8) XeHLHbI, CpeaHnin BO3pacT NauMeHToB
coctaBun 48 + 5,4 roga. CTpykTypa KIMHUYECKUX
$OpPM BMPYCHBIX renaTtuToB B 3aBUCUMOCTHM OT CTene-
HW aKTUBHOCTW N OT CTEMNEHW TAXECTU NpeacTaBneHa
B TabnMue.

MaumeHTbl HaxXoaMNUCh Ha CTaUMOHAPHOM neye-
HUM B MHDEKLMOHHOM oTaeneHun. Bcem obcnenye-
MbIM (n = 111) 6b11 NpoBeaeHsl Y3 opraHoBs GpioLu -
HOW NOSIOCTK C AOMMNEPOBCKUM UCCNe0BaHNEM CO-
CyOoB, KJMHMYecKkas anactorpadusa (TpaH3MeHTHas
anactorpadus, KOMMAPECCUOHHas anactorpadus,
anactorpadus cOBUroBor BOMHOWM). ASL-nepdysus
neveHn 111 (100%) 60nbHLIM NPOBOAMIACL HA Mar-
HWTHO-pe30oHaHCHOM Tomorpade “Vantage Titan”
C HaNPSXXEeHHOCTbIO MarHMTHOro nons 1,5 Tn ¢ ucnonbe-
30BaHNEM 16-kaHanbHOM abaOMUHANIbHON KaTyLUKW,

NOJIOXKEHNE MauMeHTa rOPU30HTANIbHOE, HAa CMVHE,
C MPVYIMEHEHNEM [ATYMKA OblXaTelbHOM CUHXPOHM3a-
UM gns UcktoveHns aptedakToB Npu MNOayyYeHUn
B3BELLEHHbIX M300paxeHunin. PedpepeHTHbIM MEeTo-
OOM siBfsinack TpenaHbuoncus nedernn urmon 21 G
y 69 (62,1%) yenosek. Ctatuctmyeckas obpaboTtka
pe3ynbTatoB MCCNEeO0BaHNS: KIIMHUYECKUX OAHHbIX,
pe3ynbTaToB 00CeA0BaHUI NAUMEHTOB Jy4E€BbIMM
MeToAamMu NpoM3BoAuIack B CTAHAAPTHOM Nporpam-
me Statistica for Windows, Bepcus 4.0. Bce ctatnctu-
Yyeckme MeToabl OCHOBBLIBAIMCb HA MPUHUMNAX A0Ka-
3atefibHON MeauuuHbl. KOppensauuoHHbI aHanus
NPOBOAMCS C MOMOLLIO HENApPaMeTPUYECKNX METO-
noB Kendall n Spearman ¢ noaTBepXaeHMeM MeTo-
OOM  MHOXECTBEHHOW JINHEWMHOW perpeccuu.
MpoBognnucek noctpoeHne ROC-kpuBOn n pacuyer
nnowaan nop kpusort AUROC, 4Tto onpefnensano ou-
ArHOCTUYECKYI0 M MPOrHOCTMYECKYKD 3HAYMMOCTb
ASL-nepdy3um neyeHn npy MPT y nauneHToB ¢ Bu-
PYCHBIMW FrenaTutamu.

MaumeHTbl HabnoganMck B TedeHne 9 mec. MNocne
YCTAQHOBKM MPenBapuUTeNiHOro KIMHUYECKOro amar-
HO3a NPOBOAMNM TpaHcabaomumHanbHoe Y3W neyexHun
1 0ONMNepoOBCKOE NUCCNEeAOBaHNE BOPOTHOM 1 cene-
3eHO4YHON BeH, 3atem MPT neyeHun ¢ npeaBapuTesb-
HOW oueHKor T2 (Bpems MonepeyHor penakcaumm),
T1 (Bpems NPOAOSbHOM penakcaumn) B3BELUEHHbIX
n3obpaxeHuii (BU) neyeHn ona 4eTkoro COBMeLLE-
HMS N306paxeHWIA, Ha CReayloLLeM aTane NPOBOANIN

TaGnuua. PacnpegeneHne naumMeHToB ¢ BUPYCHbIMK renaTtutamu (Bl) B 3aBUCMMOCTM OT CTEMEHN aKTUBHOCTM U CTEMNEHN

Tskectn (n=111)

Table. Distribution of patients with viral hepatitis depending on the degree of activity and severity (n = 111)

KnuHueckue dopmbI CTeneHb aKTUBHOCTHU
MUHUManbHas, abe. (%) |ymepeHHas, adc. (%) |Bbicokas, abc. (%)
Bl B (n =38) 16 (42,1) 13 (34,2) 9(23,7)
Bl C (n=233) 11(33,3) 16 (48,5) 6(18,2)
Bl B+C (n=21) 8 (38,1) 6 (28,6) 7 (33,3)
Lnppos neveHn BupycHon npupogel (n = 19):
knacc A no Yanno-lsio 2(10,5) 5(26,3) 3(15,8)
knacc B no Yanng-bto 3(15,8) 2(10,5) 2(10,5)
knacc C no Yanno-lbio - 1(5,3) 1(5,3)
Bcero 40 (36) 43 (38,7) 28 (25,3)
KnuHuyeckne dpopmbl Crenenb TAxecTv
nerkas, a6c. (%) cpepHss, abc. (%) |Taxenas, abe. (%)
Bl B (n =38) 12 (30,6) 15 (38,8) 11 (30,6)
Bl C (n=233) 11 (34,4) 18 (53,1) 4(12,5)
Bl B+C (n=21) 5(23,8) 11 (52,4) 5(23,8)
Linppos neyveHn BupycHoi npupogel (n = 19):
knacc A no Yanng-lbio 1(5,3) 6 (31,5) 3(15,8)
knacc B no Yanng-Tbto 2(10,5) 4(21,1) 1(5,3)
knacc C no Yanng-lbio - 2(10,5) -
Bcero 31(27,9) 56 (50,4) 24 (21,7)
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pPeXnM MapkKnpoBaHus CIMHOB NMPOTOHOB MarHUTHbIM
noJsieM B MONEKYIax BOAbI apTepuanbHOM Kposu (ASL-
nepodyaunsa). locnenoBaTtenbHOCTU MMENU CTPOro
aKkcuanbHOE MO3ULMOHMPOBAHME CPE30B (TONWMHA
4 MM 1 Mexcpe3oBblin nHtepean 0 MM, KOMYECTBO
40) nna nocTpoeHus nx cpes B cpe3 ¢ nepdysnen.
3ako4MTENbHBLIA 3Tan UCCNeaoBaHuMs — MOCTMPO-
LeccuHropas o6paboTka, COCTOALLLAA M3 NOJyHeHUs
Ka4eCTBEHHbIX 1 KONIMYECTBEHHbIX AaHHbIX. 519 nony-
4yeHnsa oTHocuTeNbHbIX BeandnH ROI 1 (mapkep 30HbI
N3MepPEHNs) yCTaHaBNNBAJICS HA NMAPEHXUMY NeYeHU
C LeNblo MONyYeHnst nokasartesiein 0GbeMHOro neye-
Ho4Horo kpooToka (HBF) (mn/100 r/muH), ROI 2 — Ha
NMevyeHoYHYI0 apTepuio Uan cpes GPOLIHOrO oTaena
aopTtbl (ABF) (mn/100 r/mMunH) — KOAMYECTBEHHAA
oueHka. Mapkepbl 30H N3MepPeHnst A0MKHbI OblIv MO
naowaam MMeTb OAMHAKOBbIE 3HAYEHUSI C LENblo
YMEHbLUEHNS HEOAHOPOAHOCTN 30HbI MHTEPECA, Bbl-
paxaemMoro nokasaresieMm CTaHAAPTHOrO OTKIIOHEHNUS
OT CpeaHuX 3Ha4eHnin. KayeCTBEHHbIN aHann3 COCTOo-
A1 U3 aHanu3a nepdy3nOoHHbIX KapT, aBTOMATUYECKM
BbICTpaMBaeMbIX NPOrpaMmMon, XapakTepusyoLLMXcs
LBETOBbIM KapTUPOBAHWEM U300paxXeHUs (CUHUNA,
KPacHbIN, CMEeLLaHHbI), No pe3ynbrataM KOTOPOro
NPOBOAMNCS BbIOOP 30HbI MakCUMaJIbHOrO KPacHOro
KapTMPOBaHUS, yKa3bIBAKOLLEN HA MEIOLMIACS apTe-
puanbHbIi KPOBOTOK. MNapameTpbl ASL-nepdysum —
KQYeCTBEHHbI 1 KONIMYECTBEHHbIV SBSINCH B3aUMO-
OOMNONHALWMMMI, YTO NO3BOSAN0 KOMMAEKCHO NOAXO0-
ONTb K 3aKJTIOYEHNIO.

Pe3ynbTaThl U UX 00CYXAEHUe

Ha ocHOBaHMM NONy4eHHbIX AAHHbBIX MO pPe3ybTa-
Tam ASL-nepdy3nm Obin NoNyyYeHbl cneayoLlmne pe-
3yNbTaThl: B MEYEHOYHOW apTepumn KPOBOTOK COCTaB-
nsan ot 120 o 148 mn/100 r/muH, B aopTe — oT 125 A0
169 mn/100 r/mMuH. BaprnabenbHOCTb MnokasaTtenem
Oblna cBsi3aHa ¢ GU3NONOrNYECKMMIN OCODEHHOCTS-
MW NaUMEHTOB (3aHATMS CMOPTOM), HAIMYMEM COMYT-
CTBYIOLLMX 3ab0neBaHuii (apTepuanbHas runepTeH-
318, aTepoCcKIepos, XPOHN4Yeckasa cepaeyHas HeLo-
CTaTOYHOCTb, HaApYyLUEHUSI pUTMa CepAedYHOn nOes-
TenbHocTn) (r = 0,883). Ins napeHxunmMbl neveHn 6bino
YCTaHOBJ/EHO, YTO Y NALMEHTOB C MUHUMANbLHOM CTe-
NeHbio akTMBHOCTU BUPYCHOro renatuta HBF cocTta-
Bun ot 140 go 159 mn/100 r/mMuUH, C yMEPEHHON —
118-139 mn/100 r/muH, ¢ Bbicokon — 40-117
mn/100 r/muH (r = 0,886). Ans OLEHKM BO3MOXHO-
cTelt napameTpoB ASL-nepdy3un B NporHo3mposa-
HUW TeYeHust 3ab6oNieBaHns UccneaoBaHNe NPOBOAM-
NI0Cb NpW NOCTynfeHnn, 3atem vyepes 1, 3, 6, 9 mec:
Ons aToro Obiia COCTaBfieHa Mpomnopuus NMporHosa
TeYeHWsi BUPYCHbIX FeNaTUTOB C NOCNEAYIOLLMM NOJY-
yeHmem koadpoununenta — PHBF/PABF, roe PHBF -
KO3DPUUMEHT KPOBOTOKA B MAPEHXMME TMEYEHN,

MEIVIVHCEAS BUSYAIMBALIAA 2021, mom 25, Nel

PABF — KpOBOTOK B MEYEHOYHOW apTepum unm 6pioLu-
HOM OTAENE aopPThl.

Mo pe3ynbTatam HabnaeHUs 3a naumeHTaMmm Obl-
J10 YCTAHOBEHO, 4YTO Npu NocTynneHnn y 54 (48,6%)
naumMeHToB K03 ULMEHT NPOrHo3a cocTtaBus 60nb-
we 1,y 57 (51,3%) — meHbLLe 1.

Mpu guHammyeckom HabloaeHUN 32 NaUMeHTamMm
C KoadpPULMeHTOM NporHo3a 6onblue 1y 51 (94,4%)
13 54 Ha GpoHe NPOBOAUMON NMPOTUBOBUPYCHOWN, NEe3-
WHTOKCUKALMOHHOM Tepanuu oTmedanacb MONOXu-
TesbHas KINMHMKO-NabopaTopHas AvHaMuKa, coxpa-
HANUCb NP PY3HbIE N3MEHEHUS NAPEHXUMbI NEYEHU
no AaHHbiM Y3W, npu aHanuse peadynbratoB ASL-
nepdysunu nokasarenu HBF yepes 1 mec ysenninnuce
Ha 1,5%+0,3mn/100 r/muH, yepea 3 mec —Ha 3,8 £ 1,5
msn/100 r/muH, yepes 6 mec — Ha 7,4 = 0,5 mn/100 r/
MUH, Yyepe3 9 mec — Ha 10 £ 5,4 mn/100r/MyH. Takum
00pas3oM, MONOXUTENbHASA KIMHUKO-nabopaTtopHas
ONHaMMKa MMena BbICOKYIO KOPPENSLMOHHYIO CBSI3b
¢ nokasatensmu ASL-nepdysnn nevenm (r = 0,889).
Y Tpex 6onbHbIX Yepe3 1 Mec HabnoaeHnn koadodu-
LUMEHT NpOrHo3a AMarHocTMpoBaH MeHblle 1, noka-
3atenn ASL-nepdy3um neyeHu coxpaHsanmcb 0es
OMHaAMUKK, Yepe3 3 Mec pe3ynbTaTthl Obln NpexHue.
B noppo6Hoi 6ecene ¢ naumeHTamu Obl1O yCTaHOB-
JIEHO, 4TO [ABOE B0JIbHbIX CAMOCTOSTENBHO NPepPBau
JIEYEHME B CBA3UN C MJIOXOM NEPEHOCUMOCTbIO, OOVH
nccnenyemelii 310ynoTpednsan ankoronem, B CBA3M
C 4yeM Habnoganace oTpuLaTenbHas KIMHUKO-1abo-
paTtopHas OMHamuka. bbina npoBegeHa Koppekumus
NevyeHns ABYM uccnegyemeliM, yeped 9 mMec noka-
3atenb ASL-nepdy3nn nevyeHn ysenmyuncsa Ha 3,5 +
+ 1,3 mn/100 r/muH, koadpduumeHT coctaBun 60sb-
we 1. Miccnegyemblin ¢ renaTMToM BUPYCHOM U anko-
rONbHOM 3TUONOrMN Ha NPOTSXKEHMM BCEr0O Nepuoaa
HaboAeHNs COXPaHsAn KO3PPUUMEHT MeHblle 1,
nokazatenu HBF 6e3 anHamukn, 4epe3 9 mec Obin
BbICTAB/IEH AMArHO3 UMppo3a neyeHu, knacc A no
Yanng-leto (puc. 1).

CnepoBatenbHo, pedynbratel ASL-nepdy3um ne-
YeHW MNO3BONANM MPOrHO3MpoBaTb GraronpUATHoOE
TeyeHue BupycHoro renatuta (AUC = 0,897 (95% AN
0,884-0,951)).

Mpu HabnogeHun 3a 57 nauyeHTamu ¢ Koapopu-
LUMeHTOM nporHo3a MmeHblue 1y 31 (54,4%) 60nbHOro
Ha ¢oHe Tepanun Yyepe3 1 1 3 mec 0TMevanoch ynyy-
LWEeHME KIMHMKO-NabopaTopHbIX MoKasaTenen, Ho
nokasaTtenm OOBLEMHOIO MEYEHOYHOro KpPOBOTOKA
ocTaBanucb 6e3 anHamuku, y 26 (45,6%) naumeHToB
oTMeyvanacb oTpuuaTtesnbHas AuHamuka no nabopa-
TOPHBIM NokasaTensM (CMHAPOM LMTONN3a, XxofecTa-
3a), HapacTaHue BMPYCHOWM Harpy3ku. Yepes 6 mec
Ha poHe npoBoAMMOro neyeHns y 49 (86%) nccneny-
eMblx nokasatenu ASL-nepdy3um neyeHn yBenu-
yunueb Ha 5,4 = 1,3 mn/100 r/mMuH, KO3pPULMEHT
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ROI#1
421111

ROI#2
159.36
2 67.7095
Minimum 7(5271) 0 (84 56)
Maximum 94 (50 66) 295 (7959)
No of pts 36 36
Area 137 cmxem 1.37 cmxcm

Statistics
<flean
Std dev Z 7

nporHo3a 6onblie 1; 8 (14%) naumMeHToB ykasbiBanu
Ha caMo4yBCTBME 6E3 yNyyLlEHUs, COXPAHANCS CUH-
OpoM umMTonmasa, xonecrasa. Yepes 9 mec 2 (25%)
nccnenyemelm 13 8 6l BEICTABNEH AMArHO3 LIMPPO-
3a neveHu, knacc B no Yanng-lbio. Takum 06pasom,
oTpuuaTeNbHas KJIMHUKO-nabopaTopHas AuvHamuka
MMena BbICOKYIO KOPPESSLMOHHYIO CBA3b C Nokasare-
namun ASL-nepdy3un nevenn (r = 0,887), a pesynbra-
Tbl ASL-nepdy3nn neyeHn no3BoNSI0T CBOEBPEMEH-
HO KOPPEKTMPOBATb TakKTUKy BEAEHUs MauueHTOB
C BUPYCHbIM renaTMToM 1 NporHo3npoBaTk Hebnaro-

Puc. 1. MNauueHTt M., 53 roga, ¢ renatutomM CMeLLaHHOM
NPUPOLbI (BUPYCHasA+ankoronbHasi) C UICX040M B LMPPO3.
a - MPT neyenun, T2BU: onpenensioTcs yBenmyeHne neye-
HWS B pa3Mepax, HE0OOHOPOAHOCTb CTPYKTYPbI 32 CHET MEN-
KOYy3/10BbIX 06pa3oBaHunii B napeHxmume; 6 — ASL-nepdyaus
neyeHn (Ka4yecTBeHHAd xapakTepucTuka): nepdysroHHas
KapTa OEMOHCTPUPYET CMELUaHHbIA TN KapTUMpoBaHuS;
B — ASL-nepdy3us neueHn ang Beibopa 30H MHTepeca: aHa-
nm3 HBF (ROI 1) n ABF (ROI 2); r — ctatuctuyeckas kapta
ASL-nepdy3nn neveHu.

Fig. 1. Patient M., 53 years old, with mixed hepatitis (viral +
alcoholic) with an outcome in cirrhosis. a - liver MRI Axial T2
WI shows the increase of liver size, and heterogeneous
structure of the liver parenchyma due to small-node
formations; 6 - ASL-liver perfusion (qualitative
characteristic): perfusion map shows a mixed type of
mapping; B — ASL-liver perfusion for the selection of zones
of interest: analysis of HBF (ROl 1) and ABF (ROI 2); r -
statistical map of ASL-liver perfusion.

npuaTHoe TedeHne natonorum (AUC = 0,895 (95% U
0,881-0,953)).

Ncxoos m3 nofyyYeHHbIX OaHHbIX, KOIGOUUMEHT
nNporHo3a no AaHHelM ASL-nepdys3un No3BonsgeT Ha
nepBoM aTarne HabNtaeHNS 3a NaLMeHTaMu C BUPYC-
HbIM renaTMToM 1 Npu gUHaAMUYeckom HabnoaeHUN
NporHo3mpoBaTtb GnaronpusaTHoe M HebnaronpusT-
HOe TeyeHue (puc. 2).

B nuteparype He BCTpeyaeTcsd yNOMUHAHNA O KNn-
HUKO-ONarHOCTUYECKMX BO3MOXHOCTSX ASL-nepdy-
3un nedveHn npn MPT y naumeHTOB C BUPYCHBIMA

MEDICAL VISUALIZATION 2021, V. 25, N1
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Puc. 2. CpaBHutenbHbiii ROC-aHann3 ASL-nepdy3un nevyeHn npy BUPYCHbIX renaTutax. a — npu nocTynieHum; 6 — npu

JNHaMN4Yeckom HabnoaeHun.

Fig. 2. Comparative ROC-analysis of ASL-liver perfusion in viral hepatitis. a — on admission to the hospital; 6 — during follow up.

renatutammn. B.A. PatHmkoB wu coasT. (2016),
IE. TpydaHoB n coasT. (2019) yka3biBatoT, Y4TO BbICO-
kasg AMarHoCTuYeckass U MPOrHOCTUYEecKash 3Hayu-
MocTb MCKT n MPT B 95% cny4yaes oTMeveHa B rpyn-
ne 60MbHbIX C 06bEMHBIMY 006pPa30BaHMSIMU renaTo-
naHKpeaToayoOeHanbHOM 30HbI, LLIeHTPaIbHON HEPB-
HOW CUCTeMbl, Ha OCHOBAHUM 4Yero MOXHO CAenaTb
BbIBOJ, O HEOOXOAUMOCTUN PACLUMPEHUS AMarHOCTMYe-
CKMX BO3MOXHOCTEN Jly4eBbIX METOA0B ANArHOCTUKM
npu Opyrux HO30J0rMYecknx dopmax ¢ nocnenyio-
LWXM WCMNONb30BaHNEM HOBenwunx onuuin [5, 71].
MepcnekTnBbl passutus ASL-nepdy3um neyveHn BO
MHOrom 06YyCoBJIeHbl HEOOXOAMMOCTbIO Pa3paboTku
6osee CoBEpPLUEHHBIX MPOTOKOI0B c6opa MP-AaHHbIX,
onTUMMU3aunen NPOrpaMMHOro obecnevyeHns onis Ko-
NMYECTBEHHOIO N Ka4eCTBEHHOrO aHanmM3a noJly4eH-
HbIX PEe3ynbTaToB, BHEOAPEHUEM HOBBLIX KPUTEPUEB
OLUEeHKN nepdy3nn npu 3abosieBaHUsAX nevyeHn, oos-
3aTeflbHOM CTaHgapTu3auuern nosyYyaemMbix nokasa-
Tenenm KPOBOTOKA, PACLUMPEHUEM WHCTPYMEHTasb-
HOro anroputMa BeAeHUs NauMEeHTOB C BUMPYCHbIM
renatnToM. B nccnenoBaHusix HeT yka3aHui Ha guar-
HOCTMYECKME N NMPOrHOCTUYECKNE BO3MOXHOCTM ASL-
nepdysmm nedeHn npu MPT npm conocTtaBneHum
C KJIMHNKO-N1TabopaToOpHLIMU AaHHBIMU.

3akJiloyeHue

Takum 06pasom, npu npoeegeHnn ASL-nepdyamnu
neyeHn npyu MPT HEOBX0AMMO Y4MTbIBATb KAYECTBEH-
HbIl N KOJINYECTBEHHbIA napameTpbl nepdysnu —

MEIVIVHCEAS BUSYAIMBALIAA 2021, mom 25, Nel

00bEMHbIV NEYEHOUHBIN KPOBOTOK. M0 AaHHbIM ASL-
nepdysnn neyeqn npu MPT y naumeHTOB C BMpYC-
HbIMW renaTuTamMmm ¢ MMHUMaJIbHOW CTEMNeHbio akTUB-
HocTu coctaengeTr oT 140 go 159 mn/100 r/mMuH,
¢ ymepeHHoi — 118-139 mn/100 r/MuH, C BbICOKOW —
40-117mn/100r/muH (r=0,886). Mpn ASL-nepdysnn
MeYeHn WnCnonb3yeTcs KOap ULUMEHT NPOrHo3a —
PHBF/PABF, roe PHBF — koagpduumeHT KpoBOTOKa
B napeHxmume neyeHn, PABF — KpOBOTOK B NeYeHoOY-
HOW apTepun Unu GPIOLLIHOM OTAEeNe aopThl, U Mpu
KoadpuumeHTe 6onee 1 NPOrHo3MpyoT GnaronpusT-
Hoe TeyeHue (AUC = 0,897 (95% AN 0,884-0,951)),
npu koadpoduumeHte meHee 1 — HebnaronpusiTHoe
(AUC = 0,895 (95% A1 0,881-0,953)).
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CnneHo3: nyTbl HEN3BECTHOCTUN UJIUN LLar 4yepe3
cyLiecTByloLWMe npesocTopoxHocTu (4actb 1)
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Lienb uccnepoBaHus: NnpeacTaBuTb pesynbTaTel 0630pa IMTePaTypbl, MOCBALLEHHOM NOCTTPABMATUYECKOMY
CMIEHO3Y PA3/INYHOW IOKANM3aLLmMK, a Takke 3aBePLLUTb N3NOXEHME PEAKOTO KIIMHNYECKOrO Cly4ast MHOXECTBEH-
HOro NMOCTTPaBMaTMYECKOro MHTPaabAoMUHANILHOrO CMJIEHO3a B COYETaHUM C MakpoaMuialemuen 2-ro tmna,
XPOHUYECKUM MAHKPEATUTOM Y XEHLUMHbI 27 NET.

OCHOBHbI€ MOJIOXXEeHUS. PacCMOTPEHbI AaHHbIE NUTEPATYPbIl, OCBELLAIOLIME NATOreHe3 1 knaccudukaumio
cnneHosa. MNpuctanbHoe BHUMaHME YAeNEeHO KIMHUYECKMM NPOSIBEHNSIM NOCTPAaBMATMYECKOro CrjieHo3a: Npu-
BeEHbI PE3Y/LTaThl BU3YanusvpyoLLYX UCCeA0BaHMI NPY BHYTPUMPYAHOW, ANCCEMUHUPOBAHHOM abaoMuHasb-
HOM, BHYTPUNEYEHOYHON 1 BHYTPUMAHKPEATNHECKON POopMax CrieHosa.

MpencTaBneHO OKOHYaHME OMUCAHWUS PELAKOr0 KJIMHUYECKOro Clyvyas MpOorpeccupyiolero MHOXECTBEHHOIO
NoCTTPaBMaTNY4ECKOro HTPaab4oOMMHANBHOIO CMJIEHO3a B COYETAHMUN C MakpoamMUIa3eMmUEl 2-ro Tuna, XpoHu-
Yyeckum naHkpeatnuToM. OnucaH Npouecc AMarHOCTUHECKOro nmoucka, anddepeHLmManbHOn AMarHOCTUKK, pac-
CMOTPEHbI ANCKYTabeIbHbIE MOMEHTbI B OTHOLLEHUW TAKTUKM BEAEHUS NALMEHTKN, BO3MOXHOCTb U Lienecoobpas-
HOCTb GEPEMEHHOCTU.

3akuoyeHue. VIckno4YMTeNbHOCTb AAHHOMO KIIMHUYECKOro Cnyyas TpebyeT NpoBeAeHWs AabHENLLEro AuHA-
MUWYECKOro HabAeHUs, 0COBEHHO B Clly4ae HacTyrnieHust 6GepemMeHHOCTH.

KnioueBble cnoBa: crieHos, HoBoo6pa3oBaHye Masioro Tasa, MakpoaMunasemusi, 6epemMeHHOCTb
ABTOpbI NOATBEPXAAIOT OTCYTCTBUE KOH(DJIMKTOB UHTEPECOB.
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yepes CyLLECTBYIOLWME NPEAOCTOPOXHOCTK (YacTb ). MeanumnHckas Budyanmnsaums. 2021; 25 (1): 80-93.
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Splenosis: fetters of the unknown
or step through existing precautions (part Il)
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Aim: to present a review of the literature on post-traumatic splenosis of different localization, as well as to com-
plete the presentation of a rare clinical case of multiple post-traumatic intra-abdominal splenosis in combination
with type 2 macroamylasemia, chronic pancreatitis in a 27-year-old woman.

Main results. The literature data of the pathogenesis and classification of splenosis are considered. Close
attention is paid to the clinical manifestations of post-traumatic splenosis: the results of imaging studies in intratho-
racic, disseminated abdominal, intrahepatic and intrapancreatic forms of splenosis are presented.

The end of the description of a rare clinical case of progressive multiple post-traumatic intra-abdominal spleno-
sis in combination with type 2 macroamylasemia and chronic pancreatitis is presented. The process of diagnostic

IS EiiHCEAS BUBYANIMBALIA 2021, rox 25, Nil



OPUTUHAJILHOE UCCJIENOBAHUE | ORIGINAL ARTICLE

search, differential diagnosis is described, the controversial points to the patient’s management, the possibility and

expediency of pregnancy are considered.

Conclusion. The exclusivity of this clinical case requires further dynamic monitoring, especially in the possible

pregnancy.
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MatoreHes

CnneHo3 aBNSeTCS OTHOCUTENBHO A06POKAYeCcT-
BEHHbIM MNPUOOPETEHHLIM COCTOsIHMEM. [lpouecc
ONCCEMUHALIMM KNETOK CeTIe3EeHKN Ha4YMHAETCs B MO-
MEHT paspbiBa OpraHa Wan BbINOSHEHUS CMJIEHIKTO-
MWW, KOrga nynbna ceneseHkn nonagaeT B OPIOLIHYO
nonoctb. [peanonaraeTcs, YTO KOMYECTBO Y3ENKOB
9KTOMNYECKON TKaHW CENe3eHKM, KOTOpble pa3BuMBa-
t0TCS B OPIOLLIHOM NOJSIOCTUN, KOPPESIMPYET C TAXKECTbIO
TpaBMbl cenesdeHkn. flocne TpaBMbl UAN CAIEHIKTO-
MWW CeNe3eHOYHas TKaHb MOXET ayTOTPaHCMIaHTU-
poBaTbCA B 9KTOMMYECKOM MecCTe. TunuyHble MecTa
NOKann3aummM o4aroB CrnjieHOo3a XOPOLWO W3BECTHbI:
MaKkCUMasbHO 4acTO Y3Jibl pereHepauunm Cesie3eHKn
0oOHapyXmBalOT Ha CEPO3HOMN MOBEPXHOCTU TOHKOWA
VI TOJNICTOW KMLWKK, B GOJIbLLOM CaslbHUKE 1 OptoLn-
He, YTO JaeT BO3MOXHOCTb MPEeanofioXnTb KOHTaKT-
HbIl MEXaHM3M PaCMPOCTPaAHEHMS KNIETOK CEeNe3eHKM
[1]. Heckonbko pexe pereHepaTopHble y3Jibl Cene-
3eHKN 0OHapYXMBalOT B neyveHn [2-5], xenyake [6],
nomxenynoyHon xenese (MX) [7], rpyoHon kneTke
[8, 9], amadparme, nepenHe 6ptoiHomn cteHke [10].
Moukn [11], aumuHukM [12] 1 NOAKOXHAs XMpPoBas
knetyatka [13] pexe CTaHOBATCS 30HaMW UMMaHTa-
UMW Cene3eHOYHbIX kneTok. MNMopaxeHne gaHHbIX op-
raHOB TakXe OOBLACHSAT KOHTAKTHbIM MEXaHW3MOM
nopaxenuns. MI3BecTHbl cny4yam nN30AMPOBAHHON BHY-
TPUrpyaHOI IokannaaLumm o4aros cnieHosa 6e3 npu-
3HaKOB paspbiBa M MNOBpexaeHus avadparmbl, 4TO
[0Ka3blBaeT MHOM BO3MOXHbI MEXAHU3M ANCCEMM-
HaLMW KNIETOK CENe3eHKM — reMaTOreHHbIA U M-
¢doreHHbint [14, 15]. MoaTBepxaeHnemM 3Toro ¢akra
MOXET OblTb FMCTONOrMYeckn BepUdULNPOBAHHbIN
Cflyyqain cnneHosa ronosHoro moara [13, 16].

Elle oaMH MexaHn3M BO3HUKHOBEHMS CMIEHO3a —
ATPOreHHbIN. B page cnyvyaes BO BpeMS NPOBELEHMA
CMJIEH3KTOMMM HAaMEPEHHO MPOBOAAT UMMAAHTALMIO
He6O0bLIOro y4acTka CENe3eHKN Ha MOBEPXHOCTb Op-
raHoB, UMEIOLLMX NopTasibHOe KPOBOOOpaLLeHMe; No-
naraloT, 4TO AaHHasa Mepa rNo3BOUT YaCTMYHO CoxXpa-
HUTb UMMYHHYI0 DYHKUMIO cenesenkmn [11, 13, 16, 17].

[ncTonornyeckn o4varu CrnjeHo3a HeCcKoJsbKo OT-
NNYAKTCHA OT HOPMANbHOW CENe3eHKN, NOATBEPXAAs,
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YTO OHM ABASIOTCS PE3YSIbTaTOM XaOTUYHOIO KJIETOY-
HOro pPOCTa, a He y4acTkaMun pPa3opBaHHOWN CeJIE3€eH-
kn. OTCeBbI CeNe3eHKM coaepXaT MeHbLUEE Konmye-
cTBO 6enoii Nynbrbl, OHX coaepXaT MHOrMe KneTou-
Hble 9/IEMEHTbI, XapakTepHble A1 HOpMasibHOW ce-
JIE3EHKN; O[HAKO pPereHepaTtopHble CefIie3eHOYHbIe
y3/bl MMEIOT MEHbLUYI0 Maccy. HepoctatoyHOCTb
VMMYHHOM GYHKUMM SKTOMUYECKUX Y4aCTKOB Cene-
3EHKM MOXET ObITb YaCTUYHO 0OBACHEHA YMEHbLLE-
HMeM KonmnyecTBa 6enol Nynbrbl, @ TAKKe OTCYTCTBU-
€M YHUKaNIbHOro 3¢hEdEKTUBHOIO apTepUansHOro u
BEHO3HOIM0 KPOBEHOCHOrO J10Xa, KpanHe BaXHOro
0159 OCYLLLECTBEHNS UMMYHOJIOMMYECKOW POnn cene-
3eHkn [11]. HekoTopble aBTOpbLI creayowmm obpa-
30M TPaKTYOT HECOBEPLLUEHCTBO UMMYHONOMMYECKOMN
3aLMThl Y NALMEHTOB, NEPEeHEeCLUNX CMIEHIKTOMMUIO U
[axe umelowmx odarn craeHosa: “Bo-nepsbix, He-
CMOTPSI HA OTHOCUTENIbHO NPUEMIEMYIO BaCKyNsapu-
3aumio, Pesko CHUXKaeTcs 06LLee KONMYecTBO GUb-
TPYIOLLENCS KPOBU; BO-BTOPbIX, MUKPOAHATOMUS pe-
reHepaTopPHbIX Y3JI0B CeNe3eHKU, BEPOSITHO, HE B CO-
CTOSIHMM 00ecneynTb MOTHbIE KOHTaKTbl MeXAay
AHTUreHoM, daroumMTamMmm U MMMYHHBIMU KINeTKaMMU,
CBOWCTBEHHbIE HOpMasbHOM cene3eHke” [18]. Takum
o0pa3om, nocne TpaBMaTMYECKOro MoOBPEXOEHUS
Cenes3eHkn NpPOoUCXOOUT OTCEB KJeTOK-MnpenLecT-
BEHHMKOB Ha BHYTPEHHME OpPraHbl, UMAAaHTaLNS 3K-
TOMUYECKMX 04aroB C Ux nocnenyowen anpoepeH-
umnavumein, Nofgo6HONM, HO He MOMHOCTLIO COOTBETCTBY-
IOLLEN NHTAKTHOWN Cenes3eHke.

Knaccudukauynsa

B.M. Tumep6ynatos u coasT. (2007) onpenenstoT
CMNEHO3 Kak pa3pacTaHne TKaHW CEeNe3eHKN BHe 30-
Hbl €CTECTBEHHOW ee nokannsauuun, KOTopoe MoXeT
ObITb BPOXAEHHbIM (B BUAe 40OABOYHOM CeNne3eHkun 1
3KTOMUWM B TKaHWM APYrux opraHoB) Uan npuobpeTeH-
HbIM (B pe3ynbrate TPaBMbl CENE3EHKU 1 UMMJaHTa-
LMW ee KNETOK B COCEAHNE OpPraHbl) U NpegHa3HavyeH-
HbIM A1 KOMNeHcauun GYyHKLUMK yTpayeHHON cene-
3eHku (puc. 1) [19].

OpHako He Bce uccnegosateny (B TOM Yuchne
M Mbl) pasgensioT 9Ty TOYKY 3peHUs, nogvyepkmBas,
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Puc. 1. Knaccudukaumusa cnneHosa (no B. M.

TumepbynatoBy u coasT., 2007 [19]).

Fig. 1. Classification of splenosis (by V. M. Timerbulatov et al., 2007 [19]).

YTO, COMIACHO NCMNONL3YIOLWENCS AeDUHULMN CNEHO-
3a, 3TOT TepPMUH caMm Mo cebe noayepkmBaeT npruobdpe-
TEHHOEe COCTOsIHME (CM. Bbille). [MoaTomMy obHapyxe-
HWEe 9KTOMMUYECKOro o4vara Cene3eHO4YHOM TKaHW y na-
LUMEHTOB Pa3nNMYHOro Bo3pacta 6e3 OTAroLeHHOro
TpaBMaTMYECKOro aHaMHe3a cneayeT paccMaTpuBaTb
WCKJTIOYMTENBHO Kak 00aBOYHYIO O0JIbKY CENe3eHKN.

KnuHnuyeckue nposieieHusa

CnneHo3 penko CONPOBOXAAETCS 3HAYUMbIMU
KIMHUYECKNMU NPOSIBAEHNSMW: KaK MPaBuio, Ha npo-
TSOKEHUN MHOIMMX NIET UAM HECKOJIbKUX AECATUNETUN
NnauMeHTbl He MUCMbITbIBAIOT KakuUX-1nMbo HEenpUsATHLIX
OLyLLEHNA, @ CaMO COCTOSiHWE AMArHOCTUPYeTCH
CJlydaHO NPV NPOBESEHUN BU3YaNIN3UPYIOLLETO UC-
CefoBaHUs Mo ApyromMy noeoay. YumTbiBas [obpoka-
4eCTBEHHbI 1 6ECCMMMTOMHbIV XapakTep CrjeH03a,
a Takxe MOsIBNIEHME pereHepaTopHbIX Y3/0B CAyCTS
HECKO/bKO JIET/OecaTnneTnii nocne TpaBMbl, AOCTa-
TOYHO HEMPOCTO OMNPeaenUTL BPEMEHHON OTPe3ok,
HeoOxoaMMbIn Ans GOPMUPOBAHUSA O4YaroB CrJieHO-
3a. BepodATHO, 4TO npouecc oTceBa CeNle3eHOYHbIX
KNETOK N X pOCTa Ha CEPO3HOM MOBEPXHOCTU BHY-
TPEHHUX OPraHOB 3aHMMAaeT HEeCKOJIbKO JIET: B NUTe-
partype onucaHbl Cilydam CriieHo3a, KOTopble narHo-
cTupoBanu cnycTta 5-46 net nocne TpaBMbl UK Bbl-
nosiHeHus cnnenaktomum [11, 13, 16].

2021, rom 25, el

OpHako, HECMOTPS Ha AnUTeNlbHoe 6eCCUMNTOM-
HOe TeyeHne CrJIeHo3a, KIIMHMYeckas cMMmnTomMaTuka
3TOro 3aboneBaHNst MOXET NOSIBUTLCS BHE3AMHO Cy-
CTSl HECKOMbKO NeT B BUAE OCTPOro XMBOTA, Bbipa-
XEHHOM abaoMuHanbHOM 60, CONPOBOXAAOLLENCS
TowHoTON, peoton [10]. B cnyyae TopakasbHOR No-
Kanusauuuy o4aroB CrjieHo3a nepBbiMU NPOSBIIEHUSI -
MK 3abosieBaHMs MOryT CTaTb BHe3arnHas BblpaXeH-
Hast 60/b B rpyQHON KneTke (Kak npaBusio, Co CTOPO-
Hbl CMJIEHO3a), KpOBOXapkaHbe 6e3 COMyTCTBYIOLLEN
rmneptepmumn, kawns, oabitiky [16]. Ocobyto Tpya-
HOCTb B AMArHOCTMKE NpeacTaBnseT CneH03, CUMY-
NNPYOLLNIA NEPBUYHOE 3a001EBAHNE APYIrX OPraHoB
(neveHn, MX), HoBOOOPa30BaHWE, KMLLEYHYIO HEMPO-
XOAMMOCTb, KapumHomaTo3 OptowunHel [3, 5, 20].
B pspe cnyyaeB pa3BuBalOTCS FHOMHO-CENTUYECKMe
OCNOXHEHNS B BUOE CUHOPOMA reHepanM30BaHHOWN
NOCTCNAEHAKTOMUYEeCKon mHdekumn [18], Hekposza
TKaHen, abcueanpoBaHUs, Xenyao4yHO-KULIEYHOro
kpoBoTeyeHus [20].

JocTatoyHo HEenpocTo 3anofo3puTb CMJIEHOS,
0COBGEHHO MPU HETUMUYHOM PaCMONOXEHUN O4aroB
M HanmMynum 3HaA4YMMOM COMYTCTBYIOLWLEN MNaTtofnormn,
OTArOLLEHHOro aHamHe3a. NpuBeaemM HeCKOsbKO Mo-
Ka3aTenbHbIX KIANHWYECKUX Cly4aeB, C KOTOPbIMU
CTONKHYNINCb Hawwm 3apybexHble konnern. CornacHo
OAHHbIM OOHOr0 U3 HUX, S1-NeTHUI MyX4MHa, aKTUB-
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HbI KYpUnbLUMK (MHAEKC nayko/net — 40), poctaBneH
B CTauuMoHap ¢ xanobamMu Ha BHE3ANHOEe MosiB/ieHne
ooner B rpyaHON KneTke, OablLLKK, NPOrPeccupyto-
lee CHmXeHne maccol Tena (15 kr 3a nocnegHue
4 mec), 6e3 NMxopaaku, HOYHbIX MOTOB, BEPOSATHBIX
KOHTaKTOB C UHDEKUMOHHBIMY 60NbHBIMK [21]. axe
NPUHAB BO BHMMaHWE [OaHHble aHaMHe3a XWU3HU
(nyneBoe paHeHue rpyaHON KNEeTKU B AETCKOM BO3-
pacTe), nevaiimMe Bpayu NPUHSAN PeLleHne O npo-
BEOEHNM TOPaKOCKOMUM M TMCTOSIOMMYECKOM Mog-
TBEPXAEHUN OMarHo3a, Tak Kak pesynbTaTbl KOM-
nbtoTepHon Tomorpadum (KT) nerkmx cBuOeTenbCT-
BOBasIM 06 OMyx0JIEBOM NMOPaKEHUN NIEBOTO NIErKOro
(puc. 2).

B nopo6Hol cutyauum okasanuce L. Pichon u co-
aBT., ONMcaBLUMe Ciyyail pacnpocTpaHeHHoro abao-
MVHaNbHOrO CrneHosa y 44-neTHero akTMBHOrO Ky-
pUbLLMKA C COMYTCTBYIOLLMM OXUPEHMEM, NMPEeabsB-
NSIBLUErO Xanobbl Ha BHE3AMHOE NOSIBEHME OAbILLKN
[22]. OTarouleHHbIn aHaMHe3 MO MNepPeHEeCEHHON
CMNJIEH3KTOMUN B LLETCKOM BO3PACTE MO NOBOAY THXe-
No TpaBMbl OPIOLLIHOM MOJSIOCTM MO3BOSIUI Bpayam
BKJIIOYMTb CMJIEHO3 B NepeyeHb HO3010rnm ang auod-
depeHUmanbHOn oUarHoCTuku. MNMauneHTy BbiNoHe-
Ha cumHTurpadusa ¢ Tc*®m-DRBC, nonyyeHHble pe-
3ynbTathl NOATBEPAMAM ONArHO3 ANCCEMUHUPOBAH-
HOro abooMMHaNLHOro criieHo3sa (puc. 3).

KpainHe HenpocTOW [OWarHOCTUYECKUA Cclyyan
npeactasunn E. Matsubayashi v coast. [11]. BonbHoM
XPOHWYECKMM NaHKpPeaTuToM, YMEPEHHO ynoTpeobns-
OLLMIA ankoronb 1 ABASIOLMACA aKTUBHBIM KypWUilb-
LUMKOM, CTan OoTMeyaTb ycuneHue abaoMUHaNbHO-
6051eBOro CUHAPOMA, WU3MEHEHMWE MPUBbIYHBLIX AJ15
Hero xapaktepuctuk 60nm. OTaroweHHbI HacnencT-
BEHHbIN aHamMHe3 o paky MK (mMaTb, Asaa co CTopo-
Hbl MaTepw), nero4yHomMy TyGepkynesy (PoaHoN cTap-
Wwnin 6pat) npenonpenenun HanpaeieHWe AuarHo-
CTUYECKOro rnoucka, HECMOTPSA Ha Han4ne B aHaM-
HE3e XXW3HWU YNOMUHAHWUSA O CMJIEHOKTOMUN,
BbINOJIHEHHOV MO MOBOAY pa3pblBa OpraHa BCNeACT-
BMve TpaBMbl OptowHoi nonoctn [11]. MpoBeneHne
9HOO0CKOMNYECKOro yNbTPa3ByKOBOrO UCCNE0BaHMUSA
(3HOOY3WN) ¢ TOHKOUronbHON Guoncuent NO3BONUIIO
NCKMOYNTb TYOEepKyNe3HOe NopaxeHne 1 pag, apyrux
3a60/1eBaHNI, HO, YYUTLIBAs BbICOKMIA PUCK Heomnna-
31K, UCKITIOYUTL KOTOPbIA HE MO3BOAMAA AaXe MO3n-
TPOHHO-3MUCCUOHHAs KOMMbIOTEPHAs ToMorpadus,
Bpayun npubernn K BbINMOJHEHUIO AMArHOCTUYECKON
nanapockonuu (puc. 4) [11].

Yactas uHTepnpetauus O0OHApYXEHHbIX O4aroB
CMJIeHO3a Kak 3/10Ka4eCTBEHHbIX HOBOOOpPa30BaHMI
MOXHO 06 bACHNUTb OHKOHACTOPOXEHHOCThO. [ToMUMO
BbllLe MNPeaCTaBNEHHbIX KIWHUYECKMX CUTyauui, B
nuTepaType ONuUcaHbl Ciayyam CrieHo3a, UMUTUPYLO-
LiMe KapuuHOMaTo3 OpIOoLWMHbI, OMyX0sb Xenyaka,

SINYHNKOB, MeYeHu, FONOBHOro mosra. Hanpumep,
obpa3oBaHMe QyHOANBHOrO OTAena xenyaka, Bu3y-
aNlbHO COOTBETCTBOBABLUEE CTPOMAJSILHON OMyXOJK,
B OENCTBUTENBbHOCTM 0Kal3asoCb PereHepaTopHbIM
Yy3/I0M CEeNe3eHOYHOM TKaHW; A5 NOATBEPXAEHUS
anarHosa noHagobunocb npoBedeHne aHO0Y3U
C TOHKOUroNbHOM Buoncuei [6].

TeyeHune cnneHo3a MOXET OCIOXHATLCS Pa3BUTU-
€M Hekpo3a COOCTBEHHO pereHepaTopHOro yana ce-
NEe3eHKN C 3aBOPOTOM MNpsan GONbLIOrO CasbHMKa,
FHOMHO-CENTUYECKMMN OCNOXHEHUSIMU U PA3BUTUEM
CUHAPOMA reHepannM30BaHHOM NOCTCMEHIKTOMMYE-
ckol mHpekumn [11, 13, 16, 18]. K ocnoxHeHusm
CnieHO3a OTHOCAT KULUEYHYIO HEenpOXOAMMOCTb,
BbI3BAHHYIO BHELUHVMM CAABNEHWEM, XENyO04YHO-KU-
LUeYHble KPOBOTEYEHUS LU CraevyHylo unm obTypaum-
OHHYIO KMLLIEYHYIO HEMPOXOANMOCTb, O0YCIOBAEHHYIO
BHYTPUMbILLEYHBIM POCTOM CE/IE3EHOYHbIX Y3EJIKOB B
kuweyHuke [11, 17, 18, 23]. CywecTByeT BeposT-
HOCTb KPOBOTEYEHUS U3 MOBPEXAEHHOM N0OABOYHOM
ceneseHkn npu Tpasme xmeoTa [18]. OcnoxHeHnamMm
BHYTPUIPYLHOIO CMJIEHO3a MOXHO CHYMTaTb KPOBO-
xapkaHbe 1 nnesput [11]. B cnydasax, korga crnneHak-
TomMusi Bbla BbIMNOJSIHEHA MO MOBOAY rEMaTonornye-
CKOro 3ab60s1eBaHNS, CMiEHO3 MOXET CAY>XUTb NPUYKN-
How ero peumamea [11, 18].

AwvarHocTuka

Mockobky 60/ILLUMHCTBO MNALMEHTOB HE NPELbSIB-
NIAIOT Xanob, 3a4acTylo 0bHAPYXXEeHNe SKTONMNYECKON
TKaHW Cene3eHkKn ABISeTCs Cly4anHon HaxonKom npu
Y3, KT unn MarHUTHO-pe30HaHCHOM Tomorpadun
(MPT). Hepenko aHaMHeCTMYeCKME CBELAEHMS O TPaB-
Me OpIOLIHON CTEHKWU, pPa3pbiBe CENe3eHKN Wamn
CMJIEH3KTOMMM MO3BONSAIOT 3an0A03pUTb CMJIEHO3
1 paccMaTpuBaTtb 0OHapyxeHHoe 06 beMHoe 00pa3o-
BaHWE, CXOXee C HOPMaslbHOW TKAHbIO CEeNIe3EeHKM,
CKBO3b MPM3MY 04aroB pereHepaumm opraHa. OgHako
B NogaBnsioLlemM OONbLUMHCTBE Cly4aeB oOHapyxe-
Hne 0ObeMHbIX 00pa30BaHNn B OPIOLLIHOW MOMOCTH,
rPyOoHON KneTke pacLEeHMBAETCH KakK OMyxofeBbil
NPOLECC, a CMEHO3 ABNSETCA ANArHO30M UCKITIoYe-
Hus. JaHHasa TakTuka BnedveT 3a coboli NpoBeaeHve
onepaTuBHbIX BMELLATENLCTB C YCTAHOBNEHMEM Mpa-
BWJIbHOIO AmarHo3a ToJibko nocne Guoncum v nony-
YeHUs pesynbTaToB MMCTONOMMYECKOro MccnenoBa-
HUg. HekoTopble aBTOPbI YKa3bIBAKOT HA HEOOCTaTKM
Takoro nNoaxoa, y4nTblBasg MHTpa- U Noctonepaum-
OHHblE PUCKN Pa3BUTUS KPOBOTEYEHUS M3 ouara
CnJjieHo3a, 13 KOTOPOoro nposoauscs 3abop dbuonTta-
TOB, a TaKXe BbICOKYI0 BEPOSTHOCTb BO3HUKHOBEHMS
MHDEKLMOHHBIX O0cnoxHeHun [18]. OTyacTn ykasaH-
Has MocnefoBaTeNbHOCTL AENCTBUIA 06yCnoBneHa
OTHOCUTENBHO HEBOJbLION PACNPOCTPAHEHHOCTbIO
CMfieHO3a MO CPaBHEHMIO C TakOBOW Heonnactuye-

MEDICAL VISUALIZATION 2021, V. 25, N1




OPUTUHAJIBHOE UCCJIEJOBAHUE | ORIGINAL ARTICLE

Puc. 2. BHyTtpurpyaHoii cnneHos (no A. Khan u coasr., 2019 [21]). a — npu npoBeaeHun KT opraHoB rpyaHOM KNeTkun obHa-
pyxeHo 06pa3oBaHMe BEepxXHei [oNn NeBOro Nerkoro, npunexallee K nnespe (opaHxesas cTpeska); 6 — B xo4e BUAEO0TO-
pPakoCKOMNUK BbISIBIEHO A0JibyaToe oOpa3oBaHue, B3aTa buoncus.

Fig. 2. Intra-thoracic splenosis (by A. Khan et al., 2019 [21]). a — during the thoracic CT scan of the organs the upper left
lung was formed adjoining the pleura (orange arrow); 6 — during the videothoracoscopy a lobular formation was revealed,
biopsy was taken.

Puc. 3. lncceMrHpoBaHHbIi abaoMuHanbHblin crnneHod (no L. Pichon n coagst., 2020 [22]). a — KT-aHrnorpadus, aptepu-
anbHaa $asa, Ha akcmanbHOM CPe3e BU3Yann3npyloTcs o4aroBble 06pa3oBaHuns B aNUractpum; 6 — To e, MHOXECTBEHHbIE
oyaru B 6ptowHoi nonoctn. CumHturpadus ¢ Tc**™-DRBC ¢ ogHoBpemeHHol KT (B) 1 dpoHTasbHash PEKOHCTPYKLMS
(r) — 3adurKCMPOBaAHBI MHOXECTBEHHbIE O4arv NOroLWeHNs PaaMoakTMBHOIrO KOHTpacTa.

Fig. 3. Disseminated abdominal splenosis (by L. Pichon et al., 2020 [22]). a — CT angiography, arterial phase, focal formations
in epigastria are visualized on axial section; 6 — also, multiple foci in abdominal cavity. Scintigraphy with Tc®™-DRBC with
simultaneous CT (B) and frontal reconstruction (r) — multiple foci of absorption of radioactive contrast are recorded.

MEJUIMHCKAS BIBYATHBALLT 2021, rou 25, el



OPUTUHAJILHOE UCCJIENOBAHUE | ORIGINAL ARTICLE

Puc. 4. MHOXeCTBEHHbI aba0MUHANbHbIA CMAEH03, KINHUYECKM MMUTMPOBABLUMIA OMyX0Jb MOMXKENYA04HOW
xenesbl (No E. Matsubayashi n coast., 2019 [11]). MPT opraHoB GpioLLHOM NofocTu: Ha T1-B3BeLeHHOM n3obpa-
XeHuu (a) n T2-B3BeLlleHHOM 1306paxeHnm (6) BU3yannanpytoTcs MHOXECTBEHHbIE MMMNOAEHCHbIE o4aru, nonoot-
Hble CeNne3eHKe. B — MHTPaonepaLurOHHbI MaTtepmnan; Ha pa3pese TkaHb KOPUYHEBATOrO LiBETA C MHOXECTBEHHbLIMM
y3namu, o6pasoBaHne MPUKPENISNOCh K OPbKENKe TONCTON KULLKW; T — MPU TMCTONOMMYECKOM UCCNef0BaHN
obBHapyxeHa TkaHb cene3eHku: 6enas 1 kpacHas nynbna, Tpabekynbl (okpacka reMaToKCUMH-303MHOM).

Fig. 4. Multiple abdominal splenosis that clinically simulated a pancreas tumor (according to E. Matsubayashi et al.,
2019 [11]). MRI of the abdominal cavity organs: multiple hypodense foci similar to the spleen are visualized

in T1-weighted image (a) and T2-weighted image (0). B

- is an intraoperative material; on the section, the tissue

is brownish with multiple nodes, the formation was attached to the mesentery of the large intestine; r - histological
examination revealed spleen tissue: white and red pulp, trabecula (hematoxylin eosin staining).

ckux 3abonesaHuin. B psae cnyydaeB Hannymne conyT-
CTBYIOLLEN XPOHNYECKOWN NATONOrMN 3aTPYAHSAET Mo-
NCK NPaBWUJIbHOrO OTBETA: BUPYCHbIV FrenaTuT 9BnseT-
Csl 3Ha4yMMblM HaKTOpPOM puUcka pPasBUTUS renaTo-
LEeNoNSPHO KapuMHOMbI, a 3noynoTpebneHune
ankoronemM, HUKOTUHOM fAenaeT 0osiee BEPOSTHLIM
OMarHo3 HeonnacTUYeCKOro NOPaXeHUs NapeHXnMbI
MK, nerkux. B Takux cnyyasx 6uoncmus obHapyxXeH-

HblX 0Opa3oBaHNn ABNSETCS 0O0CHOBAHHLIM pelle-
HMEM, MO3BOMSIOWMM ONpPeaennTb CAekTp nocne-
OYOLWNX OENCTBUIA.

B HacTosllee BpemMs nNpakTUyeckne pekomeHaa-
LMW N0 ANarHOCTMKE M NEeYEHNIO CMIEHO3a He paspa-
60TaHbl, NO3TOMY NPUMEPHasn aAMarHocTuyeckas no-
CNnefoBaTenbHOCTb NPU HANMMYNM aHAMHECTUYECKMX
OaHHbIX O NMepeHeceHHoM TpaBMe nepenHeit dpoLu-
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Puc. 5. [lncceMrHmpoBaHHbIin MHTpaabaoMuHanbHbli cnneHos (no O. Al Dandan u coasr., 2020 [13]). MHoronnockocTHas
MPT-pekoHCTPYKUMS MO GPOHTAIbHOM NNOCKOCTU (@) U PEKOHCTPYKLMS C UCMOJb30BAHMEM TEXHMKM 0OBEMHOro Nnpeobpa-
30BaHus (0) LEMOHCTPUPYIOT OTCYTCTBME CENE3EHKM 1 HAIMYME MHOXECTBEHHbIX 04aroB (CTPEsKM Ha puc. a, Ha puc. 6 —
yyacTku, oOGBefeHHbIe MYHKTUPHOW NMHMEeN) pasnnyHoli $hopMbl M pPasMepoB, PaACMONOXEHHble B OPIOLWHOM MOMAOCTU

1 Masiom Taay.

Fig. 5. Disseminated intraabdominal splenosis (by O. Al Dandan et al., 2020 [13]). Multiplane MRI reconstruction on
the frontal plane (a) and reconstruction using volume conversion technique (6) demonstrate the absence of spleen and
the presence of multiple foci (arrows in Fig. a, in Fig. 6 — areas circled by a dotted line) of various shapes and sizes, located

in the abdominal cavity and small pelvis.

HOW CTEHKW, CMJIEH3KTOMMUM MOXET BbIMMSAAETb Cle-
oytowmmM obpasoM. Mpu NoAyYEHUN KIMHUYECKNX
n300paxeHnin (BUOEOIHAOCKOMUYECKUX, YNbTPA3BY-
KOBbIX) €OWUHWUYHBIX UM MHOXECTBEHHbIX, OKPYIIbIX
NN OBasibHbIX 00Pa30BaHWUi, HaNMOMMKHAIOLWKMX pas-
HOOOpa3Hble 3/10KAYECTBEHHbIE OMYXO0JiM, B YACTHO-
CTW CTPOMAJSIbHbIE OMYXONN XEeNyA04HO-KULLIEYHOrO
TpakTa, Me3oTennmomMy GpoLMHBI, pak Noyek, renaro-
LESIIONSAPHYI0 KapuUUHOMY, CnesyeT pekoMeHOoBaTb
nposegeHne KT mam MPT ¢ KOHTpacTUpPOBaHMEM.
B pspoe cnydaeB BbIMOMHEHUE KAKOro-imbo n3 aTumx
nccnenoBaHui MOXET AaTb OCHOBAHUS ANs NpaBusib-
HO MOCTaHOBKM OMarHo3a, y4utbiBass 0COOEHHOCTU
BM3yanu3aumm cene3eHku (Knaccuyeckas reTeporeH-
Hag “nonocatas” kKapTMHa C HEPaBHOMEPHOCTbIO KOH-
TPAcTUMPOBAHUS MAPEHXUMbI B apTepuanbHylo daay,
KoTopas 06ycnioBneHa OCOOEHHOCTSIMU HaKOMIeHus
KOHTPACTHOrOo npenapaTa KpacHom 1 6enoi Nynbnon —
TakK Ha3blBaeMbIin cUMNTOM “3e6pbl”) (purc. 5).

2021, rom 25, el

B Takom cnydae pereHepaTopHbIE y3Jbl Cefle3eH-
Ku ByoyT UMETb «NeCTPbIV», «<N0of0caThli» BUA, B apTe-
puanbHyio ¢gasy [16]. OgHako 3TUX AAHHbIX MOXET
0Ka3aTbCs HeOOCTATOYHO AJ1 OKOHYATENbHOrO anar-
HO3a, Befb TakMM J400POKa4YeCTBEHHLIM 0OpPa30BaHN-
SIM MeYeHn, KaKk reMaHrimomMma, ageHoma, gokanbHas
HOOYNApHas runepnnasusi, CBOMCTBEHHO YCUEHME
B apTepuvanbHyio ¢ady, cnegoBaTesbHO, OHU MOryT
UMUTMPOBATL CMIEHO3 NeveHu [16].

Mo MHEHMIO HEKOTOPbLIX aBTOPOB, MPW HaAMYUK
0BOCHOBAHHbIX MOAO3PEHN B OTHOLLEHUN CMIEHO3a
cnenyeTt MCMNoJIb30BaTb HE CTaHAAPTHbIM MOLCOAEP-
Xalmin KOHTPACT, @ BBECTU 0COD0E PEHTreHOKOHT-
pacTHOE BELLECTBO — CYMepMarHUTHBIA OKCUA, Xe-
nesa [16]. Nocne BHYTPUBEHHOIO BBEAEHWS HYaCTULbI
Xenesa ygansioTcs U3 KpoBOOOPALLEHUS PETUKYO-
9HOOTENVANIbHBIMU KNIETKaMN NEYEHN U CeNe3eHKN,
4YTO NMPUBOAMT K CHUXKEHUIO MHTEHCUBHOCTU CUrHAnNa,
NnoJly4aemMOoro OT NEeYEHOUYHON 1 CENE3EeHOYHOM NapeH-
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XMMbl Ha T2-B3BeLUeHHbIX 1300paxeHusx MPT. Mpu
3TOM oyaru cnieHosa 6yayT umeTb 6osiee BbICOKYHO
WHTEHCUBHOCTb MO CPAaBHEHMIO C MEYEHblo, Tak Kak
KNeTkn cenes3eHkn B OosblLUeli Mepe HakanivMeatoT
KOHTpAacT. Takoe N3MEHEHME NHTEHCUBHOCTM CUrHana
He xapakTepHO A5 310Ka4eCTBEHHbIX HOBOOOPa30Ba-
HWI, 32 NCKJTIOYEHNEM HEKOTOPBIX BICOKOONPDEPEH-
LMPOBaHHbIX onyxonen nedenn [16]. B To xe Bpems
OAHHYI0 METOOMKY HE PEKOMEHIYETCS MCMNOb30BaTh
npu ¢GoKanbHO-HOAYASPHOM FMNEPNAa3nn NeYeHu,
KOTOPOW TakXe CBOMCTBEHHO HAKOMIEHME KOHTPACTa,
NO3TOMY CNELMPUIHOCTb YKa3aHHOr0 UCCeL0BaHNS
NMeeT HeEKOTOopble orpaHnyeHuns [16].

JocTaToyHO BbICOKOM CNeundUYHOCTbIO B OTHO-
LIEHUN NOEHTUPUKALMN Cene3eHoYHOoM TkaHn obna-
naet cunHTurpadms ¢ ncnons3osaHnem Tc-99 DRBC
[9]. UccnepoBaHue npegnonaraeT BHYTPMBEHHOE
BBEOEHNE SPUTPOLMUTOB, MOABEPrLUNXCS TEMNJOBOM
heHatypauum m medeHHbix Tc-99. BonbWMHCTBO
(90%) 3pnTPOLINTOB CEKBECTPUPYETCSH B CENE3EHOY -
HOWM TKaHW, TOrga Kak HEM3MeHeHHast TKaHb MeYeHU
WX 3/110Ka4YeCTBEHHble 00pa3oBaHUS CMOCOOHbI
HaKananBaTb NMLb OTHOCUTENbHO HEOONbLLIOE KONN-
4YeCcTBO pPagnoakTMBHOro maotona (puc. 6) [16].
CuuTaeTcs, 4To NpoBeaeHne cunHTurpadpum c Tc-99
DRBC nosBosisieT nsbexaTb HEHYXHbIX onepaTuB-
HbIX BMeELLATeNbCTB, KOTOPblE MMEKT CBOWU COOCT-
BEHHbIE PUCKW, CBfI3@HHblE C MPOBEOEHUEM ITUX
npouenyp.

Ecnu nposeneHune cumHTUrpadumn He CMorno Aatb
OTBETHI HA BCE MMELOLLMECS BOMNPOCHI, TO Npuberaiot
K 9HOOCKOMMYECKMM MEeToAaM 1ccnenoBaHms (nana-
poCKOnuu, TOPaKoCKONuu, racTpockonum) (puc. 7, 8)
[13, 21] nnm 3HOOY3W ¢ ToHKOMroNbHOW Buoncuei
[24]. CywwecTBYlOT COMHEHUS B LENecoobpasHoCT
nony4eHmst 6UONTaTOB U3 OYaroB ChjaeHo3a no npu-
YMHE BbICOKOW BEPOSTHOCTU PA3BUTUS KPOBOTEHYEHNIA
N cenTuyeckmx ocnoxHenunn [11, 18]. Pag aBTopos
nonaratoT, 4YTo GUoNCcuIo cregyeT No BO3MOXHOCTU
3aMEHUTb PAANOHYKIIMAHBIMU METOAAMU NCCNEL0BA-
Hua [13, 16].

B03MOXHOCTb MOCTaBUTb TOYKY B AMArHOCTUYE-
CKOM noucke [aloT pesynbratbl MMCTONOrM4eckoro
nccnefoBaHns, NOATBEPXAAIOLME HANNYME XOPOLLO
CPOPMMPOBAHHOM KPACHOM MysbMbl, HELOCTATOYHO
BbIpaXXeHHOW 6enoi nynbnbl, 0TCYTCTBUE TpabeKkysn 1
BopoT [11, 13].

Ao depeHumanbHO-AMarHOCTUYECKME KPUTEPUN
cnsieHo3a n J06aBOYHOM ceneseHkn copMynmpoBa-
nn O. Al Dandan v coagr. (Tabn. 1).

JleyueHune

CornacHo yCTaHOBMBLUMMCS Aormam, 6eccumn-
TOMHbIE NMaUWEHTbl CO CMJIEHO30M HE HyX[alTcs
B XMPYPruyeckmx BmMeLllaTeNbCTBax, HarpaBJIEHHbIX

Puc. 6. VIHTpaabaoMuHanbHbI M BHYTPUNEYEHOUHBI Crie-
Ho3 (no K. Ananthan n coagrt., 2019 [16]). CumHTUrpadus c
TexHeHUMeM-99m 1 TepMMUYeCKN AEHATYPUPOBAHHBIMUN 3pU-
TpoumTamu (Tc-99 DRBC) nossonuna 06HapyXnTb MHOXe-
CTBEHHbIE O4ary NOMIOLLEHWS MEYEHBIX 3PUTPOLMTOB (Crnne-
HO3), PacnofIoXeHHbIE BHYTPU NEYEHUN, MHTPaabaoMuHaNb-
HO, B 3a0PIOLLIMHHBIX MMMOATUHECKNX Y3NaxX.

Fig. 6. Intraabdominal and intrahepatic splenosis (by
K. Ananthan et al., 2019 [16]). Scintigraphy with technician-
99m and thermally denatured erythrocytes (Tc-99 DRBC)
allowed detection of multiple absorption sites of labeled
erythrocytes (splenosis) located inside the liver,
intraabdominal, in retroperitoneal lymph nodes.

Ha yoaneHne pereHepaTopHbIX 04aroB CeIe3eHOYHOM
TKaHW, a nogjiexaT TONbKO AMHAMUYEeCKOMY Habnio-
neHunto. CumtaeTtcsi, YTO NPUOBPETEHHBIA CryIeHO3
TpebyeT OpPraHOCOXPAHSIOWEN TaKTUKM C LENbIo
npodUNakTUKK 1 Koppekumn runocnnenmnsma [11, 18].
OnepaTtnBHOE NeyYeHne rnokasaHo Npu pasBuUTUN Ta-
KMX OOCTATO4YHO PeaKMX OCIIOXHEHUIA CMeHo3a, Kak
MH@aPKT NapeHXMMaToO3HOro OpraHa, Xenyao4Ho-Ku-
LLIe4YHOEe KPOBOTEYEHME, HEMPOXOAMMOCTb KULLIEYHWN-
ka [17], ocTpbii anneHguumT [11, 13].

YynTbiBasi BbICOKYIO BEPOSTHOCTb Pa3BUTUS WH-
PEKUNOHHBIX 32001€BAHNI, BbI3BAHHbLIX MHEBMOKOK-
KOM, BCEM NaumeHTam, nepeHecLUUM CMIEH3KTOMMUIO,
pekoMeHayeTCcs npoBeAeHne MMMYHU3aumMM nNpoTuB
NMHEBMOKOKKa, BO36yauTENA OTUTA U CUHYCUTA, MHEB-
MOHWUW N MEHWUHTUTA, BaKTEPUEMUUN C NCMOSIb30BAHN-
eM BakuUuMHbI [peBeHap-13. MexayHapoaHble peko-
MeHOauuu npeaycmMaTpusaloT BakUMHALMIO NPOTUB
rpunna, reMmopuibHOM MHOEKLMN 1 MEHUHIOKOKKA.
[Mpn ypreHTHOM CMIEH3KTOMUM UMMYHN3ALLMIO PEKO-
MeHAyeTCcs NpoBOAUTL cnycTa 14 gHeln nocne Bbl-
NOJIHEHUS OMepaTMBHOIO BMELLATENbLCTBA, B CllyYae
NIaHOBOW CMNIEHSKTOMUN BakUMHALMIO crenyet
NPONTKN, Kak MUHUMYM, 3a 14 aHen A0 yaaneHus ce-
JIE3EHKM.
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Puc. 7. lnarHoctuyeckas nanapockonus npu AMCCeMUHUPOBAHHOM MHTpaabaoMunHansHoMm crineHose (no O. Al Dandan
1 coaBT., 2020 [13]). MHOXECTBEHHbIE O4Yary CrjeHo3a PasnnyHbIX PasMepoB 1 GOPMbl, OAMH U3 Y3N0B JIOKANN30BaH
Ha Opbixelike anneHaykca (a—B).

Fig. 7. Diagnostic laparoscopy in disseminated intra-abdominal splenosis (by O. Al Dandan et al., 2020 [13]). Multiple
splenosis foci of different sizes and shapes, one of the nodes is localized on the appendix mesentery (a—B).

Puc. 8. licTtonornyeckoe uccnegoBaHve nHTpaonepaumnoHHoro 6uontata (no O. Al Dandan v coasrT., 2020 [13]). a — kan-
CYJIMPOBAHHbIN SKTOMUYECKMIA O4ar Cee3eHOYHOM TKaHW, NMPUKPENIEHHbIN K CTEHKE anneHamnkca; 6 — 4eTkue rmcrTonoruye-
CKve NPU3HaKK CeneseHoYHol TKaH1 ¢ HanM4nmeM KpacHol 1 6enoli nynbnbl (a, 6 — okpacka reMaToKCUIMH-303UHOM).

Fig. 8. Histological study of intraoperative biopsy (by O. Al Dandan et al., 2020 [13]). a — capsule ectopic focus of splenic
tissue attached to appendix wall; 6 — clear histological signs of splenic tissue with red and white pulp (a, 6 — hematoxylin
eosin staining).

Ta6nuua 1. CpaBHuTENbHAA XapaKTepUCTMKa crnneHo3a u gobasoyHoi cenesexku (no O. Al Dandan u coasT., 2020 [13])
Table 1. Comparative characteristics of splenosis and additional spleen (by O. Al Dandan et al., 2020 [13])

XapakTtepucTuku CnneHos Do6GaBoyHas ceneseHka
3TnonaTtoreHes MproBPETEHHBI: HEMOCPEeACTBEHHAS AMCCEMUHALAS UK BpoXaeHHbIN: HECOCTOSATENBHOCTD
remMaToreHHoe pacnpocTpaHeHne KNeTok cene3eHkn (npem- CNNAHNA Me3eHXMaJlbHbIX KNEeTOK
MYLLLECTBEHHO My/brbl) BO BPEMS MOBPEXAEHMS OpraHa BO Bpemsi aMOpuoreHesa
Konnyectso Kak npaBuno, MHOXeCTBEHHOE Kak npaBwno, egnHnyHble
Pasmep HebonbLuoi Bapbupyet
Pacnonoxexue PaznuyHoe Psnom ¢ cenesexkon
lmcronorus:
Kancyna Be3 MblLLEeYyHOro KOMMNOHEHTA AnacTnyHasa MbllleyHas Kkancyna
BOpOTa OrcyTcTBYET EcTb
TpabekynsapHas MeHee BbipaxeHa Bonee BbipaxeHa
CTPyKTYpa
KpoBocHabxeHne He nmeeT cobCTBEHHBIX COCYAO0B, “NapasuTmpyowiee” CeneseHoyHas apTepus
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Makpoamunazemus

CnepnyeT TakXke OTMETUTb, YTO OCOOEHHOCTLIO
OAHHOrO KJIMHNMYECKOro HabnioaeHns SBNsSIeTcs Hanum-
yne makpoamunaszemun (MAE), 4To onpenensieT He-
06X0AMMOCTb AUHAMMYECKOro HabaoaeHns 3a noka-
3aTeNnaMm o--aMnnadbl KPOBU. ATMoNaToreHeTn4eckas
CBA3b Mexay cryieHo3om 1 MAE ocTtaetcs HesiCHOM
N paHee He onuncaxa.

MAE BO3HMKaeT BCNencTBme NPUCYTCTBUS B KPO-
BOTOKE aKTUBHbIX B PEPMEHTHOM OTHOLLEHUN MaKpPO-
MONEKYIPHBIX KOMIMIEKCOB, BKTIOYAKOLLMX aMuiasy;
9TV KOMMEKCHl BCAeAcTBMe 60MbLIOro pasmepa
nnaoxo QGUALTPYIOTCA MOYKaMU U 330ePXUBAOTCH
B KPOBOTOKE. OTO NOATBEPXOAETCS BbICOKOW aKTMB-
HOCTbIO amunasbl KPOBM M HU3KOM aKTUBHOCTbIO 3TOr0O
depmeHTa B Moye [25-27]. O6bINHO BeLLeCTBaMMu,
C KOTOpbIMM CBsi3aHa amunasa B kposu npu MAE,
ABNAIOTCA Oenku C BbICOKOM MONEKYNSPHON Mac-
COl — yallle 3T0 UMMYHONOBYANHBI A, pexe MMMYHO-
rnobynunbl G [25-27].

MoaTeepXxaeHem Toro, 4To Makpoammuiasa oobly-
HO npeacTaBnsieT cobor aMmaazo-MMMyHOrnobynu-
HOBbI KOMMMIEKC, CHOPMMPOBABLLUNIACA B pe3yfbTaTe
peakumMM aHTUreH—aHTUTEeNOo, CAYXUT TOT (akT, 4yTo
3TOT KOMTMIEKC OOHAPYXXMBAIOT NPU Pa3fINYHbIX ayTo-
NMMYHHBbIX 3a60J1eBaHMsAX 1 3a60neBaHUsX, COMPOBO-
XparoLwmxea Manbabcopbumen: uenmakmm, CUCTeM-
HOM KpacCHOW BOJIYAHKE, PEBMATOMOHOM apTpuTe,
a Takxe npu ClMNOe v opyrux nHpekumax [25-271].
OnucaHbl cnydyan MAE y 6epeMeHHbIX, Y 300POBbIX
neten n peteir, yacto Gonewowmx NPOCTYAHLIMU
3aboneaHuamu. MAE MoOXeT pasBuTbCca nNpu pas-
JIN4HOW MaTONOrnm, B OCHOBE KOTOPOW JIEXUT Bbipa-
>KEHHbI BOCNANUTENbHbLIA NPOLECC, HANPUMEP Npu
ocTpom anneHanuute [25-27]. MakpoamunasHbie
KoMMnekcbl MOryt ¢GopmupoBaTtbCs ApPW HaNU4Mn
B KPOBWM aHOMasbHbIX OEnKOoB, COEAMHSIOLNXCS
C amMuiasoil, HanpuMmep Npyv MUENIOMHOIN 6onesHu,
Muenonenkose. MAE MOXET co4eTaTbCsl C HaIMYMEM
OPYrvx Makpo3H3MMOB B KpoBU [25-271].

HanomHum, 4To amarHoctmka MAE o4eHb BaxHa
0N UCKNIOYEHNs opraHmyeckoro 3abonesaHusa XK.
[Mockonbky MAE He nMeeT KIIMHNUYECKNX MPOSIBIIEHUA,
TO OHa, NO-BUAVUMOMY, He TPebyeT HMKAKOro cneum-
aNIbHOro fieveHunst. JledyeHne J0mKHO ObITb Hanpaene-
HO Ha 3aboneBaHune, KOTOPOE, BO3MOXHO, CNPOBOLN-
poBano passutmne MAE.

OKOHYaTeJibHbIN anarHo3

N TaKTUKa BeaeHud nauyueHTa

PaccMoTpeHHbIn Hamu cnyyan (CMm. YacTb |) nmeet
HECKOJIbKO HeoAHO3HauHblX 0cobeHHocTel. Bo-
nepBblX, MCXOOHO MHEHUS CNEeuuanncToB OTHOCU-
TEeNbHO O4ara, NI0KaJM30BaHHOIO B 3nuracTpanbHOW
o6nacTu, okaszanMcb HEOQHO3HAYHLIMW: €ro pacLe-

HMBaNM NMOO Kak O0OABOYHYIO CeneseHky, MMbo Kak
ouar crnjieHo3a. Mbl pacLieHnBaemM 310 06pa3oBaHue
Kak CrnyieHo3, NOCKOJIbKY Mpu NPeun3noHHOM gonnnie-
porpaduyeckoM UCCneaoBaHnn He BbISIBIEH NUTAIO-
LLMIA COCYA, NCXOAALWMIA N3 BacceliHa Cenes3eHo4HOM
BeHbl. CnegyeT OTMETUTb, YTO AaHHbIN BOMPOC MMEET
WCKJTIOYUTENIbHO HAYYHOE 3HAYEHWE U He BAMSET Ha
TaKTUKY BeAEeHUs naumeHTa. Takke HeOAHO3HAYHbI
M 32KJIIOYEHUS O KONM4ecTBe o4aroB: kak npu KT, Tak
1 npun Y3W B xoae nepBnyYHOro obcnenoBaHns pasHbl-
Mu crneynanuctamm (2011-2020 rr.) onpenenanock
0T 2 00 4 o4aros.

EnvHaa omarHoctuyeckas Taktuka npu CrnieHose
He onpepeneHa. CunHTUrpadus ¢ Tepmmnyeckn obpa-
BGOTaHHbLIMY SPUTPOLIMTAMM, CHATAIOLLASICS B HACTOS-
lee BpeMs eAMHCTBEHHbIM HAOEXHbIM HEWHBA3VB-
HbIM METOJ0M BbISIBJIEHNS CMJIEHO3a, B 60JIbLUMHCTBE
C/Ny4yaeB He aBNgeTcs AOCTynHOW. Bonpoc anarHo-
CTMYECKOW 3HAYMMOCTU U LLenecoobpasHoCTM npu-
MEHEHUS1 CTaTUYeCcKon cunHTurpadum ¢ *mTc octa-
€TCS CNOPHbIM: B JAHHOM MUCCNeA0BaHUN NPUMEHE-
HMe 9TOro MeTo[a, COMPSXEHHOro C Jly4eBOl Ha-
rPYy3KOi, He NO3BOJIUIIO MOSYYUTb AOMNOSHUTENLHOM
auarHoctmyeckon uHoopmaumn. lNposepeHue KT
C nepopasibHbIM 1M BHYTPUBEHHbLIM KOHTPACTUPOBA-
HMEM NpUBENO K 0OHAPYXEHMIO 04aroB B OPIOLLIHON
NoSIOCTH, HO He Jano nHdopmaumm o nx NPoncxo-
XaeHun.

Mo Halwemy MHEeHMIO, ONTUManbHbIM METOL0M AN-
ArHOCTUKW M AVHAMUNYECKOrO KOHTPOMSA 32 COCTOSHUN-
eM o4aroB cnneHosa asnsetcsa Y3WU, kotopoe, kak
HEMHBA3VBHbIN, 6e3BpPeAHbIi U OOCTYMHbLIA MEeTon,
npeaocTaBnseT HeoOXOAMMYIO ANArHOCTUHECKYHO NH-
dopmaLmio. BecoMbiM apryMeHTOM Takxe siBNseTcs
BO3MOXHOCTb OLEHKM BaCKynsipm3aLmm 1 reMoanHa-
MUk obpasosaHus. OgHako Y3W He no3BonsieT yoe-
auTenbHo auddepeHumpoBaTb o4aru CrnjeHos3a oT
3/I0KQYECTBEHHON NaToONOrMmM, HO BO3MOXHOCTb
KOHTPONS 3a pasMepoM M GOpPMOI 04aroB MOXET
OblTb MCMNoNb30BaHa B anddepeHLmanbHON anarHo-
CTMKE YKal3aHHbIX COCTOsSHUIN. O6a3aTeNibHbIM YCNo-
BMEM NMPUMEHEHNS TaKOW TaKTUKK, MO HALIEMY MHe-
HWIO, ABNSAETCHA OTCYTCTBME OPYINX OaHHbIX B MOJb3Y
3/10Ka4eCTBEHHON MaTo/IorMM — B YaCTHOCTU, MOBbI-
LLIEHNS YPOBHSI OHKOMAPKEPOB.

B oTHOLwweHMM Broncum npegnonaraemblx 04aros
CMJieHO3a CyLLEeCTBYET MHEHME, YTO AAHHOE BMeLla-
TeNbCTBO COMPSXEHO C BICOKMM PUCKOM KPOBOTEYE-
HWIA, @ Takke He BCEraa BbIMOSIHMMO B CBA3M C OTCYT-
cTBYeM 6GesonacHol TpaekTopun pocTyna. MoXHO
npeanonoXuTb, 4TO TpaBMaTM3auus oyara crijieHosa
npy GMOMNCUN MOXET MPUBECTM K BO3HWKHOBEHMIO
HOBbIX 04aroB; OOQHAKO B NUTEPAType Mbl HE HaLLIu
OaHHble, KOTOpble MoK Gbl NOATBEPAUTL U OMNPO-
BEPrHYTb 9TO MHEHME.
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OTKpbITEIM OCTAaeTCs BOMPOC O MPOUCXOXAEHUN
NATOro o4ara, 10KasnM30BaHHOIO B NPaBon NoaB340LLU-
HoW obnacTu. Kak ykasbiBanocb, OH Obln BbISIBNEH Ye-
pe3 21 rog nocne TpaBMbl 1 crycTs 8 neT nocne obHa-
PYXEHUs NepBbIX YETbipex o4aroB. BeposTHOCTb
TOro, 4TO TaKOW OOCTATOYHO KPYMHbIA o4ar He Obin
BM3yann3npoBaH Nnpu CTosb AeTasibHOM 0bcnenoBa-
HUM C WUCMNOSb30BAHNEM PAa3/INYHbIX METOA0B Ny4ye-
BOW BM3yanusauuu, MMHuUMasbHa. Mimeetcs, kak Mu-
HMUMYM, OBa BapmaHTa GOpPMMPOBaHMA 3TOr0 oyara.
Havnbonee BepOATHbIM, MO HALLEMY MHEHWIO, ABNSET-
CSl BapMaHT BHE3arnHoro pocta He3HaynTesbHOro rno
o0beMy (T.e. paHee He onpeaenssemMoro Metogammu
Jly4eBOM BM3yannaauumu) odara, BO3HUKLIENO OLHOB-
PEMEHHO C OPpYyrvMMU pereHepatopHbiMU cernese-
HOYHbIMK y3namMn. YTo CNPOBOLMPOBANO Takon POCT,
noYemMy OH 3amMegnuiacs Uan OCTaHOBWUIICS (Kak yka-
3bIBANIOCb, HA MPOTAXEHUM 15-MecsayHoro guHamm-
4yeckoro HabnaeHNsa N3MEeHEeHUs B pa3mMepe NAToro
oyara He 3adUKCUPOBAHbI) U MOYEMY U3MEHEHUS HE
KOCHYJ/INCb OCTaJlbHbIX YETbIPEX Y3/10B, OCTAETCS He-
sicHbIM. KOCBEHHO AaHHOE NPeAnoNoXeHNE NOATBED-
XOA0T OaHHble ponnneporpadun, 3adpukCcnpoBas-
lwre 6onee BblpaXEHHYIO BaCKynsipu3aumio NsaToro
oyara no CpaBHEHWUIO C MeHee 00WJIbHbIM KPOBOTO-
KOM B Opyrux y3nax. BoamoxeH Takxe gpyron sapu-
aHT GOPMMPOBAHMS HOBOIO 04ara CrnjieHo3a: BeposiT-
HO, TONMYKOM K €ro nosiB/IEHMIO CTan dparmMeHT, no-
naBLLMIA B NOAB3O0LLHYI0 06/1aCTb NPU MUKPOTPaBMe
OJHOr0 13 NePBOHAYasIbHO CYLLECTBOBABLLMX O4aroB.

TakTukKa BeLeHNS ONUCbIBAEMOM NALNEHTKM TakxXe
auckyTtabenbHa. Ecnmn B OTHOLLIEHMM MEPBbLIX YEThIPEX
04aroB MOXHO MNPUMEHUTb TaKTUKY HEBMELLATENbCT-
B2, TO B OTHOLIEHUN MATOrO O4ara BO3HWUKAET PSA
BOMPOCOB, 0OYC/IOBMIEHHbIX €0 NIOKanu3aumemn n Ces-
3aHHbIX C NiaHnMpyemMoii 6epemMeHHOCTbI0. K coxane-
HWIO, HAM He YOa/i0Cb HANTU NTEpPaATypPHbIE AaHHbIE,
onucbiBatoLLne TevyeHne abaoMUHANBHOIrO CrneHo3a
npu 6epeMeHHOCTN 1 podax, NMo3TOMY NPOrHO3MPOo-
BaTb AaJ/ibHEWNLIEee pasBUTUE oyara He npencraBnsieT-
CS BO3MOXHbIM. K noTeHumanbHbIM puckam, no Ha-
LIEMY MHEHMIO, OTHOCATCS:

e MLLIEMUS N HEKPO3 o4yara BCNeLCTBUE ero cMme-
LeHnss 6epeMeHHO MaTKOM W HapyLUeHUs KPOBO-
CHabXeHus;

e BblpaXEHHOE YBENNYEHME O4ara B pasmMepax
B CBS3M C rOPMOHA/IbHON MEpPecTpOonkon Ha ¢doHe
6EPEMEHHOCTM C BO3MOXHOWN KOMMPECCHEN Ha Mpu-
nexatume opraHbi;

e paspbiB B NPOLECCE POOOBON OeATENIbHOCTU
C PasBUTMEM KJIMHUYECKM 3HAYMMOrO KPOBOTEYEHUS.

B cBA3W C oOnNuMCaHHbIMW PUCKaMX MaUNEHTKe
KOHCUINYMOM PEKOMEHA0BAHO MPOdUNaKTUYECKOE
NanapoCcKonMyeckoe yaaneHne naToro odara oo Ha-
cTynnexust 6epemeHHocTu. C opyroii CTOPOHbI, OTCYT-

2021, rom 25, el

CTBME CBA3WM MATOrO ovyara C SANYHWKaMK U ero 3Ha-
yuTenbHas MOABMXHOCTb OOMYCKAOT BO3MOXHOCTb
BefeHns GepeMeHHOCTM C COXPaHeHMeM [AHHOro
oyara npu yCaoBUM HACTOPOXEHHOCTU B OTHOLLEHUN
BbILLEOMNCAHHbIX OCNOXHEHW. OTCyTCTBUE B NuTe-
paType CoobLLEHNI 0 NOA0OHBIX KIIMHUYECKNX CUTYa-
UMSIX He Mo3BONSIET cAenaTb OAHO3HAYHbIA BbIGOP
MeXay NPensIoKeHHbIMU BapuaHTamu,

OkoHyaTenbHbI AnarHo3 chopmMynmpoBaH cre-
aylowmm 06pasom:

® OCHOBHOW AMarHo3: NporpeccupyoLLmMii MHOXe-
CTBEHHbIV (NATb 04aroB) NnocTTpaBmatmnyeckmii (1998)
NHTPaaba0MUHANbHbIN CMNEHOS;

e COMYTCTBYIOLMIA AMArHo3: Makpoamunazemus,
TMN 2. XpOHWYECKUA MaHKpeaTUT B CTaguMu PEMUC-
cuN. XPOHUYECKUIA XONeumucTuT BHe 00O0CTpeHUs.
EBV-nHbekuus, ctagns nepCUCTEHLUN.

Heobxoammo noavepkHyTb, 4TO MHDOPMUPOBAH-
HOCTb Bpader 0 MAE 1 BapraHTax akTonuu cesie3eH-
K1 NO3BOMNT B psiAe CNyyaes, Korga OHWM OKasblBaOT-
CSl CJly4aHOM HaxoaKomW, NpeaynpeanTb NPOBeaEHNE
HEHYXXHbIX 00CNefoBaHMIA 1 ONepaTyBHbLIX BMeLLa-
TENbCTB.

3aksnoyeHue

Hanunyve B aHaMHe3e ynomMuHaHUM O TpaBMe ce-
NIE3EHKN U/UAN CMAEHIKTOMUN CREeAyeT y4uTbiBaTb
npu TPakTOBKE pPe3yfbTaToB UCCNenoBaHuiA, NpoBe-
neHnn anddepeHumanbHon gnarHoctukn. OagHako,
[axe npuv OTAroweHHOM aHaMHe3e, AnarHo3 CrjieHo-
3a cnegyeT ycTaHaBAMBaTb METOOOM MCKIOYEHUS.
MpY OCYLLECTBNEHUM OMHAMUYECKOrOo KOHTPONSA 3a
COCTOSIHMEM 04aroB CrjieHo3a LenecoobpasHo uc-
nonb3oBatb Y3W kak Hanbonee 6e3onacHbIi U O0-
CTYMHbIN METOA, UCCNeaoBaHnsa. YunTbiBash BbICOKNM
pUcK pasBUTUS NHPEKLMOHHBLIX OCOXHEHNI Yy 601b-
HbIX CMJIEHO30M, MEPEHECLUNX CMIEHIKTOMUIO, BO3-
MOXHOE BbINOMIHEHME XMPYPrMYecKoro BMeLlaTeNb-
CTBa, Hallen naumeHTKe PeKOMEeHOO0BaHO NpoBene-
HME UMMYHM3AUMN B OTHOLUEHUN MHEBMOKOKKA, Me-
HWHIOKOKKa, rpunna, reModuibHON Nanoyvku.

B naHHOM cnyyae ne4yebHyro TakTMKy He0OX0aAMMO
onpeaensTb, yYUTbIBas HANNYME KIMHMUYECKOM CUMIM-
TOMaTUKN U OCNOXHEHWI CMIeHo3a, a TakXe NpuHU-
Masi BO BHUMaHME MOTEHUMaNbHbIE PUCKN, KOTOPbIE
MOTyT CONPOBOXaaTb 6epeMeHHOCTb U poabl. MoryT
JIN o4Yarn cnneHosa sABnATbCA UCTOYHMKOM MAE?
ToYHbIX JaHHbIX, NOATBEPXOAIOLLMX AN ONpoBepra-
IOLUMX AAHHOE NPeanonoXeHne, Mbl He HaLLIu, TaK Xe
KaKk 1 He OBHapyXunuM B OOCTYMHOW Ham MUPOBOM
MEANUMHCKON nNuTepatype OMMCaHUi KIMHUYECKMX
cly4aeB TeyeHus crieHo3a Ha ¢poHe BepemMeHHOCTMH.
MoaTomy Mbl NIAHMPYEM OCYLLECTBASATL AaNbHENLIEE
npucTanbHoe HabnaeHve 3a Hallen NauMeHTKOM,
0COOEHHO MpK HACTYNNEeHUN BO3MOXHON BepemMeH-
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Tabnuua 2. Knoyesbie nNonoxeHns
Table 2. Main points

+ CnneHos - 3T0, Kak Npasuo, NoCTTpaBMaTyeckas o4aropas (“y3enkoBas”) MMNAaHTaLms TKaHW CENe3eHKN
NPenMyLLECTBEHHO, B GPIOLWHYIO (Ha NapueTasbHYI0 1 BUCLIEPaSIbHYIO OPIOLWMHY), FPYAHYIO MOMOCTb MW B BUAE
dparmeHTa cene3eHOYHON TKaHU B JIOXE YAaneHHOro opraHa.

+ CnneHos SBnsSeTca AMarHo30M UCKITIOHeHNs, TPeOYIOLWMM BCECTOPOHHEro 06cneaoBaHmns 60/IbHOro 1 UCKNTIOHYEHNS

onyxoneBsoro reHesa O6paSOBaHMl7|.

+ Hambonee I/IHd)OpMaTVIBHbIM MeTOo40M ONAarHOCTUKN, 06naaaloLwyM BbICOKOW YyBCTBUTEJIbHOCTHIO, ABNAETCA

cuMHTUrpadus ¢ MEYEHBIMU SPUTPOLIUTAMN.

+ CnneHos He TpebyeT MeayKaMeHTO3HOM UK XUPYPrMyecKoi KOPPEKLIMM NMPK OTCYTCTBUMN KITMHUYECKMX MPOSBSHN,

OCNOXHEHWUIA.

+ CnneHakToMus SBASETCS NoKasaHneMm K nposeneHnto MMMYH3aLUny B OTHOLLEHUX MHEBMOKOKKaA, FGMOCDVIJ'II:HOVI

nanoykun, rpunna, MEHNMHIOKOKKa.

HocTu. B Tabn. 2 npuBOoAMM OCHOBOMOJaratwLime
[aHHble B OTHOLLEHWUN CMeHo3a.

3aBepLunTb NpeacTaBieHne 3TOro KIMHUYECKOro
c/lyqast Mbl XxoTenun Obl CrioBamMu BENIMKOro nucaTens
lepmaHa Tecce: “Tbl CTPALIMACH ThICAYN BELLEN...
Ho Bce 310 OblNKn NULLb Macku, NULb BUOUMOCTb. Ha
caMoM fefie cTpalunio Tebs ToNbKo OAHO — PELUUTb-
Csl ynacTb, CAenaTtb Lar B HEM3BECTHOE, MaJIEHbKMI
Lliar B HEM3BECTHOE, MasleHbKWiA Lar Yepes Bce Cy-
LLECTBYIOLLME NPEAOCTOPOXHOCTN . KTO 3HaeT, cTouT
NN 0TKAa3bIBATbCA OT CYACTbs MaTepPUHCTBA CErofHs
n3-3a HEBEOOMOrO 3aBTpa?

YyacTtue aBTopos

ly6eprpuy, H.B. — naes, koHUuenums 1 aMsaiiH, aHanms
N MHTEpnpeTaums MONYYEHHbIX AAHHbIX, YTBEPXAEHME
OKOHYaTENbHOro BapuaHTa ctaTbi.

3y6oB A.Jl. — aHanNU3 1 MHTEpPnpeTauns Noy4yeHHbIX
OaHHbIX, NpoBeaeHne Y3, yTBepXaeHNe OKOHYaTeNbHOro
BapuaHTa cTaTbi.

Bopoauin K.H. — opraHndauus npouecca v fiedeHme na-
uMeHTa, Noadop UHAMBUAYANbLHOM Tepanuun, NoaroToBka 1
pefakTMpoBaHue TekcTa.

MoxwHa T.J1. — c6op 1 06paboTka AaHHbIX, HanMcaHne
TekcTa, NoAroToBKa, Co3AaHne ony6MKOBaHHON paboThl.
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nocsieonepauvoHHon pudpunngumm npepcepovmn
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Llenb 0630pa: M3yynTb MPEAVKTOPbl BO3HWKHOBEHWUS MOC/EOMNePaLoHHON Gubpunnaunumn npeacepauia
(MOdM), adpdekTrBHBLIE CNOCOOLI MPOrHO3MPOBAHUS U IEHEHUS MO AAHHLIM aHaNM3a MUPOBLIX IMTEPATYPHbIX
OaHHbIX.

B HacTtosiee Bpemsi MO®PI cumTaeTcsa OgHUM U3 HaMbONee YacTbiX CPEAM BCEX CEPAEHHO-COCYAUCTbIX
0OCNOXHeHW 1 passrBaeTcs B 30-65% cnyyaeB y NauMeHTOB Nnocsie onepauuin Ha cepaue. B nocnegnHve pecsatu-
netust yactota MNMO®I NOCTOSHHO YBENUYMBANacb, HECMOTPS Ha AOCTUXEHUS XMPYPrMu U aHecTe3uosoruu.
MO®I siBnsieTCS 3HAYMMbIM OCNIOXHEHMEM, BAUSIIOLLMM Ha TEYEHME MOCEONEPALIMOHHOMO nepuoga n Tpebdyto-
LWMM 0Cc0B0Oro BHUMaHuS, Tak Kak NpuvBOAUT K 6onee AMTenbHOMY NpebbiBaHMIO B CTaLMOHape, YBENMYMBAET
3aTpaTbl, HEOOXOAMMbIE [NS JIeYEHUs MALMEHTOB OAHHOW KATeropuu, a Takke MOXET NMPUBECTU K CMEepTU.
YuntbiBas nocneacteus MODI, 6bin0 NPOBEOAEHO MHOIO UCCNEAO0BaHNN ONs BbiBNEHNS ¢GaKTOpPOB, CBA3aHHbIX
¢ natoduanonorven Gubpunnaummn Npescepanin U No3BoJAOLWLMX paspabdaTtbiBaTb NPOMUNAKTUHECKE MEPHI,
HanpaBfieHHbIE HA NeYeHNe MaLMEHTOB C MOBLILEHHLIM PUCKOM, MUHUMN3NPOBATL NOBOYHbIE 3PPEKTbI aHTU-
apuTMUYeckmx npenapatoB. MNpeactaBneH 0630p M aHanUM3 MUPOBOI IMTEPATYPbl, MOCBALLEHHbIA MPUYMHAM,
npodunakTrke n nevenHuio MOPII.
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Predictors of postoperative atrial fibrillation

© Madina Kadyrova*, Yulia A. Stepanova, Mariya S. Grinberg, Vlada Yu. Raguzina,
Egor S. Malyshenko, Shirokov V.S., Vadim A. Popov, Amiran Sh. Revishvili

A.V. Vishnevsky National Medical Research Center of Surgery, Moscow, Russian Federation

Review purpose: to study the occurrence predictors of postoperative atrial fibrillation (PAF), effective predicting
and treating methods according to global literature.

Currently, PAF is considered one of the most frequent events among all cardiovascular complications as
it develops in 30-65% of cases in patients after heart surgery. In recent decades, the PAF incidence has steadily
increased despite advances in surgery and anesthesiology. PAF is a significant complication that affects the course
of the postoperative period and requires special attention, since it leads to a longer hospital stay, increased treat-
ment costs and can also lead to lethal outcomes in patients in this category. Considering PAF consequences, many
studies have been performed to identify factors associated with the atrial fibrillation pathophysiology, to develop
preventive measures aimed at treating high risk patients and minimize the side effects of antiarrhythmic drugs.
The review and analysis of the global literature on the PAF causes, prevention and treatment are presented.

Keywords: cardiac surgery, postoperative atrial fibrillation, pathophysiology, predictors, left atrial volume, prevention,
treatment
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Every year, postoperative atrial fibrillation (PAF)
after cardiac surgery is becoming an increasingly ur-
gent issue. The PAF frequency back in the 1970s was
about 10%, and by 2019 this figure reached 65% of
the operated patients [1-4].

PAF rate varies in different types of surgery, indi-
cating surgical interventions as triggers of the forma-
tion of increased predisposition of the atrial myocar-
dium to develop atrial fibrillation (AF) [5].

The literature demonstrates that in cardiac surgery,
PAF rate is 30% after coronary artery bypass graft sur-
gery (CABG) and 40% after correction of heart valves,
while the risk of PAF increases to 50% with combined
interventions (CABG, valve repair and replacement),
[6, 7]. To compare, in thoracic surgery, at lung opera-
tions, PAF rate is 12.5 to 33% [8], and in patients un-
dergoing noncardiothoracic surgery, it varies from
0.4 10 12% [9].

In some cases, atrial fibrillation is accompanied
by life-threatening disorders of central and systemic
hemodynamics, increases the risk of cerebrovascular
accidents and thromboembolic complications, thus
worsening the surgery outcomes [10]. The rate of atrial
fibrillation in the early postoperative period has a sig-
nificant share in higher mortality rate of cardiac surgery
patients. Thus, the risk of mortality increases by 9.7%
[11]. The problems associated with the onset of atrial
fibrillation in the first few days after cardiac surgery
prompt many researchers to seek predictors of its de-
velopment and ways of timely and effective prevention
of this complication [10]. The issue of determining
prognostic parameters that would allow a high probabil-
ity prediction of defining the patients with high PAF de-
velopment risk becomes especially urgent [12, 13].

Early and late postoperative atrial fibrillations are
classified. Early PAF occurs within the first 5 days after
cardiac surgery, mostly on day 2 after the operation,
and 70% of cases occur within days 1-4 [10, 14].
Late PAF occurs between days 6 to 30 after the opera-
tion [15].

Various publications show that the following fac-
tors make a large contribution to PAF development:
age, race (higher risk in Caucasians, compared to
African Americans), atria dilatation, underlying struc-
tural heart damage, hypertension and other morbid
conditions [16, 17]. Among cases with AF developed
after surgery, elderly patients and those with major
surgeries predominate [3].

Accepted for publication: 15.01.2021.
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The causes contributing to PAF development may
also include electrolytes imbalance, excessive secre-
tion of the own or external catecholamines, changes
in sympathetic and parasympathetic tone, higher or
lower circulating blood volume, neurohumoral activa-
tion and systemic inflammation, adding to the direct
triggering of arrhythmias, increase in C-reactive pro-
tein [18, 19]. The inflammatory response after coro-
nary artery bypass grafting is one of the important
mechanisms of PAF development [18].

AF promotes such local and systemic disorders
as myocardial ischemia, impaired cardiopulmonary
hemodynamics, and thromboembolic complications
[10, 14]. PAF patients have a higher risk of cardiovas-
cular mortality, stroke, and other arrhythmias com-
pared with patients without PAF [5].

PAF is a serious clinical problem due to the sig-
nificant increase in costs of the postoperative treat-
ment of this complication. PAF can worsen the
condition due to readmission, as well as thromboem-
bolism and death. Despite a large number of studies,
there is still no clear understanding of PAF patho-
physiology after cardiac surgery; nevertheless,
it is no doubt its inner mechanics is multifactorial
in nature [4, 14, 20, 21].

In H. Jawad et al., 13% of PAF patients developed
thromboembolic syndrome. The overall AF readmis-
sion rate was 48.2% [20].

In M. Lin et al., 160 stroke cases were found in
8,588 PAF patients (1.9%), while 240 stroke cases —
in 24,731 patients without PAF (1.0%). Moreover,
1,269 deaths were seen in 30,361 PAF patients
(4.2%), while 7,942 deaths were seen in 428,823 pa-
tients without PAF (1.9%). Pooled random effects
showed PAF was associated with an increased risk of
early stroke and early mortality. At the same time, with
PAF prevention performed early, the stroke rate de-
creased [22].

In addition, 5 studies were reported where PAF led
to deaths: the total of 1,437 deaths were recorded,
8,693 of which in PAF patients (16.5%), while of
26,438 deaths 2,672 were seen in patients without
PAF (10.1%). Pooled data also showed high PAF risk
for long-term mortality (OR, 1.43; 95% Cl, 1.21-1.70;
P <0.0001) [22-27].

Also, 5,912 deaths were registered in 18,080 PAF
patients (32.7%), while 15,720 deaths were seen in
70,217 patients without PAF (22.4%). Pooled
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Superior vena cava, SVC

Inferior vena cava, IVC

Fig. 1. Areas of the heart arrhythmogenic activity (red).

Puc. 1. 30Hbl apUTMOreHHOM akTMBHOCTU cepaua (Bblgene-
Hbl KPACHbIM).

random effects showed that PAF was associated
with an increased risk of long-term stroke and long-
term mortality [22].

Nonvalvular atrial fibrillation increases the risk of
ischemic stroke by 4-5 times. Patients with estab-
lished chronic atrial fibrillation are at high stroke risk

and as a consequence, have increased hospital stay,
higher risk of mortality and lower functional levels
compared to peers without atrial fibrillation [22, 28].

PAF development areas

The arrhythmogenic activity most often develops
in the areas of the so-called “sheaths” of left atrias
(LAs) located in the pulmonary vein ostia (Fig. 1). Due
to some histological, anatomical and electrophysio-
logical properties of the pulmonary veins, the ar-
rhythmogenic activity is much higher here compared
to other parts of the myocardium.

Other “nonpulmonary” foci are known accountable
for AF triggering. They include coronary sinus, fold of
left vena cava, LA posterior wall, atrial septum, supe-
rior vena cava, and LA appendage [8].

Main PAF risk factors

It should be noted that the basis for PAF develop-
ment is a combination of several predisposing factors.
It is generally accepted that in each individual case,
PAF can caused by various factors leading to struc-
tural and electrophysiological changes, thus creating
conditions favorable for the initiation and preservation
of atrial fibrillation (Table 1).

Table 1. Risk factors for new postoperative atrial fibrillation [4, 12, 13, 19, 29-35]
TaGnuua 1. DakTopsl pricka BnepBble BO3HMKLLEN NOCeonepaumnoHHoin erubpunnsumm npeacepauii [4, 12, 13, 19, 29-35]

Risk factors / ®akTopbl pucka

Preoperative
MpeponepauyoHHbIe

Intraoperative
WuTpaonepaunoHHbie

Postoperative
MocneonepaunoHHble

- elderly age / noxwnon Bospact

* history of atrial fibrillation /
drbpunnauma Npeacepamnin B aHamMHese

+ essential hypertension /
rMnepToHnYeckas 6oneaHb

*increased LA / ysenunyeHue J1M
+COPD / XOBJ

« LV reduced EF /
CHWxXeHHas ¢pakums Bbibpoca JHK

« cardiac impairment /
cepaeyHast He4oCTaTOYHOCTb

+IHD / nwemnyeckas 6one3Hb cepaua
« cardiomyopathy / kapanomuonatum

«valvular pathology /
KnanaHHaa natonorng

- diabetes mellitus / caxapHblli onabet
* obesity / oxupeHne
*smoking / kypeHue
+ alcohol addiction / ankoronuam
+ hyperthyroidism / runeptnpeongnam
+ genetic disposition /
reHeTnyeckas NpeapacnonoXeHHOCTb

* heart valve surgery /
onepaumu Ha knanaHax cepaua

« use of artificial circulation /
MCMNOJSIb30BAHNE UCKYCCTBEHHOMO
KpoBOOOpAaLLEHNs

+venous cannulation /
BEHO3Has KaHNaUMS

« pericardium and atria damage /
NOBPEeXAeHNE neprkapaa
1 npeacepanmn

* hypervolemia / runepsonemus

 hypovolemia / runosonemus

* high afterload /
YBENMYEHHAs NOCTHArpy3ka

+ hypotonia / runotoHus

* p-blockers withdrawal /
O0TMeHa p-6510kaTopoB

+ ACE inhibitors withdrawal /
oTMeHa uHrnéutopos ANd

+low Ca and Mg in serum /
CHWXEHWE YPOBHS Kanuns 1 MarHus
B CbIBOPOTKE KPOBY

+ high C-reactive protein /
noBbilweHve C-peakTmBHOro 6enka
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PAF development mechanisms

The mechanism of PAF development is believed to
have much in common with that of other AF forms.
Until recently, the pathogenesis of atrial fibrillation
has been explained by multifocal excitation waves
and focal activity. It is assumed that here, as with other
ectopic tachycardias, two main mechanisms are im-
portant:

1) local changes in conductivity due to the pres-
ence of cells with different refractory periods in the
cardiac conducting system, which makes it possible to
re-conduct excitation (micro- and macro-reentries).

2) high automatism of the cells of the cardiac con-
ducting system, which causes the formation of one or
more ectopic foci that generate high frequency excita-
tion waves.

The mechanism of macro-re-entry explains the
occurrence of circular motion of the excitation wave,
and increased automatism or the mechanism of mi-
cro-re-entry leads to the emergence of one or many
high-frequency impulse foci. These mechanisms are
present in both classical theories of the pathogenesis
of atrial fibrillation [36].

Recently, PAF development has been strongly as-
sociated with the activation of proinflammatory medi-
ators and oxidative stress (Fig. 2). The severity of in-
flammation and oxidative stress in the postoperative
period is believed to be the result of both preoperative
status and surgery-associated factors [3, 37].

In CAD patients undergoing HB, cardiopulmonary
bypass surgery was credibly associated with higher
PAF rate [38].

In S.Yu. Ivanov et al., the study of 134 patients
of different sex and age, all patients had CAD in his-
tory, 60% — myocardial infarction, 47% — concomitant
arterial hypertension, 33% — atrial fibrillation in history.
All 134 patients were operated for CABG; a 6-day
postoperative electrocardiographic (ECG) follow-up,
AF paroxysms were recorded in 60 patients (45% of
cases). Of these, 31 patients had AF for the first time
(in 23% of cases). On average, the onset of the first
paroxysm after surgery was on day 2 (30.2 hours)
after operation [39].

0O.A. Rubanenko et al. found that among 469 pa-
tients of different sex and age operated for CABG,
in the early postoperative period AF occurred in
17.7% of patients with the standard approach sur-
gery: median sternotomy with cardia bypass (CB)
and in 7.5% of patients operated off-pump without
CB. In the former case, AF prevalence was higher
than in the latter [26]. The univariate analysis
(S. Davoodil et al.) also proved that in the CB group,
a higher PAF incidence was noted compared to the
group without CB [40].

Early PAF is an independent predictor of late PAF.
M. Rowlens et al. proved that of 60% of patients
with early PAF after cardiac surgery also developed
late PAF with the mean time of onset 8.3 = 4.2 years.
The highest risk of late PAF was observed during
the first year after cardiac surgery — 18%, gradually
decreasing to about 7.2% per year for five years
and to 5.5% per year for ten years [41].

G. Filardo et al. conducted their large volume study
in three academic centers in the United States and

Cellular and molecular causes of PAF after CB surgeries
KneTo4Hble 1 MonekynsipHble NPUYnHbI BO3HMKHOBEHMS MOMI nocne onepauuii ¢ ucnosibaosaHnem MK

!

!

Inflammation
BocnanutenbHbI NpoLecc

Oxidative stress and reactive oxygen
intermediate (ROI) production
OKMCANTENBHBIN CTPECC 1 NPOAYKLMS
aKkTUBHbIX Gopm kncnopoaa (ADK)

{

{

Inflammatory mediators generated in response to CB
promote suppression of cardiac function and increase
apoptosis of cardiomyocytes. The following cytokines
that can affect the cardiovascular system are isolated:
IL-6, IL-8, IL-19, IL-10.
Mepunartopsl BocnaneHus, reHeprpyemsble B 0TBET Ha VK,
CrnocoOCTBYIOT YTHETEHUIO CEPAEYHON PYHKLMN 1 yCUIn-
BalOT anonTo3 KapAMoOMUOLMTOB. BelaensaioT cneayowme
LIMTOKWNHBI, CMOCOOHbIE BNIVATHL HA CEPAEYHO-COCYANCTYIO
cuctemy: IL-6, IL-8, IL-19, IL-10.

Oxidative stress and reactive oxygen intermediate (ROI)
production associated with CB and cardioplegia can
trigger cellular changes in the atrial tissues, leading

to electrical activity disruption

OKMCANTENbHbIN CTPECC N NPOAYKLUMS aKTUBHBLIX GOPM

Kncnopoaa, ceasaHHbele ¢ IK n kapguonnernen moryt

ABNATLCS TPUITEPOM KJIETOYHbIX NBMEHEHWNIN B TKAHSAX

npencepanin, BeayLmx K HapyLLEHWIO 91IEKTPUYECKOM
DEesATENIbHOCTU.

Fig. 2. PAF pathogenesis
Puc. 2. MaToreHes Bo3HukHOBeHMSA [TOdI
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one large specialized cardiological hospital; such fac-
tor as the patient's gender was proved to play an im-
portant role in PAF incidence. PAF rate after predispo-
sition-adjusted coronary bypass surgery was 32.8% in
men and 27.4% in women. During the 9-year study
period, women had a significantly lower risk of devel-
oping PAF after coronary artery bypass grafting and
shorter PAF episodes when compared with men [42].

The release of tumor necrosis factor — «, inter-
leukins and C-reactive protein after cardiopulmo-
nary bypass plays an important role in PAF occur-
rence by changing electrical activity. An increase
in C-reactive protein values leads to impaired re-
lease of nitric oxide [43-45]. In the Ucar HI clinical
study, an increase in preoperative interleukin-6
and C-reactive protein parameters were predictors
of PAF occurrence after surgery [46]. This indicates
that surgical intervention in some patients will inevi-
tably lead to PAF [46-48].

Oxidative stress increase in open heart surgery
is mediated by ischemia / reperfusion, at which reac-
tive oxygen intermediate (ROI) production occurs,
leading to tissue damage [4]. An increased level
of ROl'in myocytes may contribute to the development
of arrhythmias along the main pathways: altered
sodium channels, abnormal Ca2+ processing, mito-
chondrial dysfunction, and remodeling of intercellular
connections [49].

Besides, atrial nicotinamide adenine dinucleotide
phosphate (NADP) oxidase activity is increased in AF
patients compared to those without AF. Y.M. Kim
et al. found that NADP-stimulated ROI release sig-
nificantly increases PAF incidence in patients, sug-
gesting a role for oxidative stress in AF pathogenesis
[50]. NADP acts as the main source of oxidation
in AF development. Perioperative blood transfusion
increases oxidative stress. In addition, diabetes mel-
litus and atherosclerosis in history are also tied
to increase in oxidative stress [51].

F. Mikael et al. revealed the conformity between
the time after surgery and the survival rate of patients
with and without PAF. Of the patients without PAF,
96.3% were alive one year after surgery, compared
with 90.1% of patients with PAF. 10-year difference in
survival after surgery was 70.2% of patients without
PAF in history vs. 55.2% of patients with PAF in history.
Thus, it can be concluded that the difference in sur-
vival obviously increased over time (6% after 1 year
and 15%after 10 years) [52].

E.M. Mahoney et al. developed a predictive model
for atrial fibrillation after valve surgery, including age,
ejection fraction, time of aortic clamping and is-
chemia [53].

M. Osranek et al. proposed a different prognostic
model that included age and LA volume over 32 ml/m?.
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LA volume was significantly greater in patients
who developed AF. Patients with an LA volume of
>32 ml/m?2 had an almost five-fold increased risk
of PAF, regardless of age and clinical risk factors
[54].

Finally, G. Mariscalco et al. analyzed data of over
17,000 patients who underwent coronary artery by-
pass grafting and / or valve replacement and devel-
oped a risk prognosis score that included age, COPD,
glomerular filtration rate, preoperative use of an intra-
aortic balloon pump, left ventricular (LV) ejection frac-
tion <80% and any valve operation as independent
predictors of postoperative atrial fibrillation [32].

Thus, it can be concluded that significant indica-
tors determining the occurrence of arrhythmia were
the patient's age and sex, LA volume, LV ejection frac-
tion, time of aortic clamping and ischemia [38, 42].

PAF diagnosis

The patients should be identified at high PAF risk,
given the relatively high rate of the complication
(Tabl. 2). Data on the timing of PAF occurrence are
presented in Table 3. The main issue is to understand
the cause of early AF relapses, since a relapse can be
paroxysmal and/or asymptomatic.

The following PAF diagnostic methods are distin-
guished:

1) collection of complaints and anamnesis;

2) instrumental examination [15, 33, 55-57];

— ECG registration to verify AF diagnosis;

— Holter ECG monitoring;

—to assess the state of the heart and determine
the treatment tactics, transthoracic echocar-
diography is recommended (for patients with
AF paroxysm for more than 48 hours, it is rec-
ommended to perform a transesophageal
EchoCG to verify LA and LA thrombosis before
the planned cardioversion);

- MRI.

3) laboratory diagnostics (to evaluate K, glucose,
thyroid hormones, Ca and Mg) [15, 33,58].

Various studies noted that of all the methods for
PAF diagnosing, such echocardiographic parameters
as the degree of impairment of LV diastolic function
and LA volume are the most important criteria in the
study in the postoperative period [54, 59].

L.M. Burgos et al. conducted a single-center co-
hort study by performing a retrospective analysis of
prospectively collected data. The study included con-
secutive patients from January 2010 to December
2016, who underwent cardiac surgery. No history of
atrial fibrillation. A total of 3113 patients underwent
heart surgery during the study: CABG surgery (45%),
valve replacement (24%), combined procedure (re-
vascularization, valve surgery) (15%) and other pro-
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Table 2. PAF incidence rate after cardiac surgery according to the literature
Ta6nuua 2. YactoTta Bo3HUKHOBEHMs [TODI nocne Kapanoxmpypruyeckix onepaumin Ha cepaue no AaHHbIM IUTepaTypbl

Source Surgery PAF incidence, %
UcTouyHUK Onepauus % BO3HMKHOBEeHUs NMODI
Bockeria L.A. et al. [3] HB (with and without CB) 18.5-45
Ivanov S.Yu. et al. [39] KL (c n 6e3 VK)
Lee S.H. et al. [52]
Steinberg B.A. et al. [84]
Ismail M.F. et al. [85]
Maimari M. et al. [86]
Bockeria L.A. et al. [3] Concurrent procedures 36.6-50
Blessberger H. et al. [31] (HB, valve repair and replacement)
Mariscalco G. et al. [32] CoyeTaHHble onepauim
Maimari M. et al. [86] (KLU, nnacTuka n npoTeanpoBaHme KinanaHoB)
Rubenko O.A. et al. [38] HB (off-pump) 7.5
KLU (Ha paboTatoliem cepaue)
Mariscalco G. et al. [32] HB (with CB) 17.7-23
Rubenko O.A. et al. [38] KLU (c VIK)
Bockeria L.A. et al. [3] Valve correction 31-40
Mariscalco G. et al. [32] Koppekuya knanaHos
Maimari M. et al. [86]
Carter-Storch R. et al. [19] Aortic valve replacement 53

MpoTeanpoBaHne aopTabHOro KnanaHa

Table 3. PAF timing after cardiac surgery according to the literature

Ta6nuua 3. Cpoku Bo3HMKHOBeHMS NMOMI nocne kapanoxmpypruyeckrx onepawuuin Ha cepae no JaHHbIM uTepaTypbl
Reference PAF incidence rate, % Days
UcTouHuk YactoTta Bo3HukHoBeHusa NOPM B % CyTtku
Bockeria L.A. et al. [3] 0o 60 1to4
¢ 110 4-e cytku
Lomivorotov V. V. et al. [8] 30-50 1to5
¢ 110 5-e cyTku
Chelazzi C. et al. [9] 16-46 2to5
0T 2 0o 5-e cyToK
Centurion O.A. et al. [15] no 45 from 5
C 5-X CyTOK
Lancaster T.S. et al. [33] 17,8 1t03
¢ 1 no 3-ncytkn
Dobrev D. et al. [37] 20-40 2t04
€O 2 o 4-e cyTkn
Ivanov S.Yu. et al. [39] 45 first 5
nepsbie 5-e CyToK
Kato M. et al. [81] 22 2to4
€O 210 4-e CyTKM
Chaudhary R. et al. [82] 25-40 from 2
CO 2-X CYTOK
Kron J. et al. [83] 50 1to7

¢ 1no7-ecytku
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Table 4. Sampling characteristics and univariate analysis [21]
TaGnuua 4. XapakTepucTuku BoIGOPKM U OAHOMEPHbIA aHanm3 [21]

METHITHCKAS BUBYATNBALIA

Variable All patients PAF Without PAF
Mepemennas Bce nauuneHTbl noon Bes MO®MN RR 95% CI p
P (n=1054) (n=272) | (n=782)
Age >70
Boapact > 70 ner 281 (26.8%) 141 (41.9%) | 167 (21.2%) 2.67 | 1.99-3.59 | <0.0001
Mean age £
CpenHuii Bo3pacT * 60.1+12.1
Male
MyxauHa 690 (65.2%) 182 (66.9%) | 508 (64.6%) 1.1 0.82-1.48 0.507
S | Revascularization
§ PeBaCKy ApU3ALMS 675 (63.8%) 141 (51.8%) | 534 (67.9%) 1
=
o | Valve surgery
§ KnaraHHas Xupypris 306 (28.9%) 105 (38.6%) | 201 (25.6%) 1.98 | 1.45-2.70 | <0.001
2 | Combined surgery
EE KOMBUHMDOBAHHAS! XMpYpUAS 77 (7.3%) 26 (9.6%) 51 (6.5%) 193 | 1.11-3.28 0.14
%”é Mitral valve diseases
0 g | 3abonesaHust 109 (10.3%) 46 (16.9%) 63 (8%) 2.33 | 1.55-3.51 | <0.001
Z | MUTPanbHOro KnanaHa
s No beta blocker
é_’ OTeyTcTaue Geta-Grokatopa 454 (42.9%) 197 (72.4%) | 257 (32.7%) 540 | 3.98-7.33 | <0.001
x
c | Water balance >1,500 ml
= | Bogrbiit Gananc > 1,500 mn 685 (64.7%) 203 (74.6%) | 482 (61.3%) 1.85 | 1.36-2.52 | <0.001

*p-values: exact chi-squared test; POAF - postoperative atrial fibrillation; Cl - confidence interval.
*p-3HadeHust: To4HbI TecT uwepa; POAF - nocneonepauyorHas dubpunnaumns npeacepomii; Cl — 4oBEPUTENbHBIA UHTEPBAI.

cedures (16%). Postoperative atrial fibrillation had
21% of patients. The median scores in patients
with postoperative atrial fibrillation were significantly
higher (P < 0.001). CHAD2DS2-VASc score showed
greater discriminatory ability to predict an event
(0.77; 95% confidence interval [CI], 0.75-0.79) com-
pared to POAF score and HATCH score (0.71; 95% Cl,
0,69-0.73 and 0.70; 95% CI, 0.67-0.72, respective-
ly). All 3 assessments presented good calibration ac-
cording to H. Lemeshow test, univariate and multivari-
ate analysis showed that the independent predictors
of postoperative atrial fibrillation were: CHA2DS2-
VASc odds ratio 1.87 (95% ClI, 1.64-2.13), POAF odds
the ratio is 1.18 (95% CI, 1.01-1.36), and the HATCH
odds ratio is 1.62 (95% ClI, 1.37-1.92) [60, 61].
According to R.M. Ronsoni et al., of the total sam-
ple (n = 1.054), 272 patients had PAF (25.7%). When
considering operations for myocardial revasculariza-
tion (63.8%), the PAF rate was 20.3%. With valve inter-
ventions (23.9%), the incidence of PAF was 34.3%,
and with combined interventions (7.3%), the highest
prevalence was observed — 36.6%. The average age
of patients was 60.1 £ 12.1 years, and 26.6% of pa-
tients were over 70 years old. Most of the patients
(65.2%) were men (Table 4). PAF is associated with
longer hospital stays compared to patients with this
complication (median 10 days vs. 7 days, respectively,
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P < 0.05) and increased in-hospital mortality (5.5% vs.
1.0%, respectively; P < 0.001). In addition, with
a median follow-up of five years, there was a higher
late mortality rate for patients with PAF compared with
patients without PAF (6.5% vs. 1.4%, respectively,
P = 0.002). Multivariate analysis of predictors in the
derivational cohort (n = 448) is described in Table 5.
Based on their statistical significance, the predictors
selected for the assessmentincluded age (>70 years),
mitral valve disease, non-use or discontinuation of
beta-blocker therapy, and positive water balance over
1500 ml [21].

LA volume can be taken as a direct predictor of
PAF occurrence. It also serves as an indicator of the
process duration and reflects not only the severity
of diastolic dysfunction, but also the degree of chang-
es in the atrium, which is a substrate that predisposes
to electrophysiological disturbances and arrhythmia
development [62-66]. The LA volume is assessed us-
ing the apical 4- and 2-chamber position, measured at
the end of systole before mitral valve opening.
Reconstruction of 2D and 3D images is required for
reliable estimation of LA volume. Although 3D echo-
cardiography is now becoming more widely available,
2D echocardiographic techniques are still easier to
implement and more commonly used. However,
LA may increase asymmetrically due to surrounding



O0B30P JIUTEPATYPLI | REVIEW

Table 5. Logit regression and multivariate risk estimate [21]

TaGnuua 5. Jlornctnyeckas perpeccus 1 MHOroMmepHas oueHka pucka [21]

Variable B p RR 95% CI Points
NMepemeHHas Touku
Age>70 0.96 <0.001 2.67 1.59-4.48 2
Bospact > 70 net
Mitral valve diseases 0.77 0.03 2.18 1.08-4.35 1
3aboneBaHnst MUTPaNbHOMO knanaHa
No beta blocker 0.91 <0.001 2.49 1.53-4.03 1.5
OtcytcTBMe Geta-6nokatopa
Water balance >1,500 ml 0.5 0.06 1.65 0.96-2.83 0.5
BopgHbii 6anandc> 1,500 mn
Constant —2.471 <0.001 0.08
MoCTOSAHHBIN
Table 6. Multivariate logit regression model for PAF prediction [67]
TaGnuua 6. MHOromepHas IorucTMyeckas perpeccroHHas Moaesb A NporHo3vposaHus MOPI [67]
0dd ratio (95% confidence interval)
Parameter /Moka3satenn HeuyeTHOe COOTHOLLUEHUE p
(95% nHTEepBan [OCTOBEPHOCTH)

LA volume index (increase by 1 ml / m?) / 1.046 (1.007-1.087) 0.0198
NHpekc obbema JIM (yBenmyeHne Ha 1 mn/m?)
Age / Bospact 1.032 (0.985-1.081) 0.1866
Male / My>X4uHbI 1.254 (0.482-3.258) 0.6426
Diastolic dysfunction / OuacTtonmyeckas ouchyHkums 1.14 (0.367-3.542) 0.8213
Cerebrovascular disease (accident) / 1.219(0.308-4.828) 0.7778
LiepebpoBackynspHbie 3a601eBaHUA (HeCHYaCTHbI Cryyaii)
CCF / 3acToiiHast cepaeyHas HegoCTaTOYHOCTb 3.612 (0.589-22.152) 0.1652
AMI / UHdapkT Mr1okapaa 1.372 (0.331-5.686) 0.6629
Arterial hypertension / ApTepranbHas rMnepToHus 0.591 (0.237-1.473) 0.2588
Obesity / OxupeHune 1.821 (0.737-4.501) 0.194
Nonvalvular cardiac surgery / HeknanaHHas kapamoxmpyprus 5.995 (1.164-30.875) 0.0371
Valvular cardiac surgery / KnanaHHasi Kapauoxmpyprms 10.145 (1.709-60.231) -
Diabetes mellitus / CaxapHsblit agnabet 1.381 (0.507-3.76) 0.5272

structures such as the aorta, chest wall, and eccentri-
cally directed stream of mitral regurgitation, which
leads to incorrect size estimation [19, 54].

E. Mahmood et al. conducted a prospective co-
hort study identifying PAF-significant predictors: age
increase, increase in LA volume indexed by body
surface area, and diastolic dysfunction (p = 0.02,
0.0001, and 0.001, respectively). Multivariate spline
regressions demonstrated a non-linear correlation
between the increase in LA volume and the risk of
PAF. Before surgery, you can efficiently estimate the
LA volume and predict the PAF. The study also dem-
onstrated that LA volume provides a simple measure
for identifying patients in need of targeted PAF
prophylaxis (Table 6) [67].

Speckle tracking echocardiography is a promis-
ing current technique for assessing structural and

functional changes in the myocardium. It allows to
assess the global longitudinal deformation of the
myocardium. To assess LA deformity, the endocar-
dial contour is traced in the apical 4-chamber posi-
tion after contraction, when LA has a minimum vol-
ume. Then the epicardial contour is isolated, the dif-
ference in bending indicates dysfunction of the sub-
epicardial fibers. Early dysfunction of subepicardial
fibers is associated with a higher risk of PAF due to
increased electrical atrial vulnerability and neurohu-
moral activation. Disruption of LV systolic function
causes electrical remodeling and also results in PAF.
LA systolic deformity and LV deformity were significant
predictors of PAF according to various authors. Such
echocardiographic parameters will help identify pa-
tients at increased risk of developing PAF [59, 64-66,
68-75].
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In addition, preoperative LA function can be as-
sessed with speckle tracking echocardiography based
on velocity vector imaging (VVI). Positive systolic
peak, early and late diastolic strain rates are meas-
ured with VI [63].

D.P. Leong et al. performed the study to assess
the relationship between new two-dimensional tran-
sthoracic measures of LA mechanical function
(speckle tracking and tissue Doppler parameters),
conventional measures (peak A-wave velocity) and
transesophageal echocardiographic parameters (LA
appendage ejection rate and spontaneous echo con-
trast) and to assess the clinical feasibility of measur-
ing speckle tracking indicators. Assessment of LA
mechanical function with speckle tracking echo-
cardiography is a valid approach compared to
transesophageal echocardiography (TEE). The main
results of this study showed that in a population of
patients with a wide range of indications and LA func-
tion, both speckle tracking and tissue Doppler de-
formity of the reservoir, and the rate of contraction of
the contractile atrium showed a moderately strong
correlation with the rate of LA appendage ejection;
however, the parameters obtained from the tracking
were more predictable for moderate to severe sponta-
neous echo contrast, measured technically faster
and easier. Determination of LA mechanical function
with speckle-tracking echocardiography is a valid
approach compared to TEE and potentially promising
for clinical use [76].

G. Pessoa-Amorim et al. give evidence that struc-
tural and functional LA remodeling may increase
atrial arrhythmias risk, both before and after surgery.
With speckle tracking echocardiography (STE) to
analyze LA from the apical position, two-dimensional,
gray scale 4-camera views were obtained at a frame
rate of 50-100 frames / sec. The LA endocardial bor-
der was manually traced, analysis was performed us-
ing velocity vector imaging software (Syngo VVI 2.0,
Siemens Medical Solutions USA Inc), the software di-
vides the LA into 6 segments, and image quality was
visually checked in all segments. The maximum LA
volume, the minimum LA volume, and the pre-A wave
were measured. The LA reserve function is measured
using the emptying fraction LP ([maximum LA vol-
ume — minimum LA volume] / maximum LA volume x
100), and the expansion index LA ([maximum LA vol-
ume — minimum LA volume] / minimum LA volume
x100). The LA conduit function was also determined
using the passive evacuation volume LA (maximum LA
volume - pre-A volume LA), passive emptying fraction
LA ([maximum volume LA - pre-A volume LA] / maxi-
mum volume LA), and also the volume LA (stroke vol-
ume LV - [maximum volume LA — minimum volume])
(Table 7) [74, 77].
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LA deformity consists of a positive wave with the
peaks at the end of ventricular systole, followed by
a decrease after mitral valve opening. From the mean
of the strain curves from all segments, the peak LA
load at the end of the ventricular systole (PALS) was
estimated, which is a measure of LA reservoir func-
tion, peaks of atrial contraction stress (PACS) which
can be considered a marker of LA pumping function.
LA was then calculated using the passive ejection ten-
sion (PALS-PACS), which is a measure of the LA con-
ductance function and active LA emptying tension
(PACS-minimum voltage) as a measure of LA tension
in a patient with severe aortic stenosis [74].

Main conclusions:

1) impaired reservoir and pumping function were
associated with LV hypertrophy, high LV pressure and
LA dilatation;

2) AF after aortic valve replacement can be inde-
pendently predicted using LA stretch and volumes
assessed by speckle tracking echocardiography;

3) LA distension can predict AF onset;

4) LA deformity disorder predicts the risk of devel-
oping AF in patients without LA dilatation [65, 75].

In aortic stenosis, increased afterload causes
a number of changes in LV structure and diastolic
function leading to an increase in LV filling pressure
and, therefore, to an increase in LA pressure and dila-
tation. This study showed that impairment of LA reser-
voir and pumping function, represented by decreased
PALS and PACS, respectively, and correlated with in-
creased LA volume index and LV size. This correlation
was observed regardless of age, aortic valve area in-
dex, comorbidities (such as diabetes mellitus or arte-
rial hypertension), and the use of beta-blockers or
statins [74, 78-80]. The predictors of AF recurrence
are shown in Figure 3.

Also, a useful diagnostic criterion is P wave dura-
tion and variance (PWD), which is considered a non-
invasive ECG marker for atrial remodeling and a pre-
dictor for AF. PWD reflects abnormalities of intra-atrial
and interatrial conduction and is defined as the differ-
ence between the length of the longitudinal dental
wave, which is wider and narrower, recorded from 12
ECG leads at a paper speed of 50 mm/s. It has been
shown that an increase in the duration of the P wave
and PWD reflects an increase in the time of intra-atrial
and interatrial conduction and non-uniform propaga-
tion of sinus impulses in the atrium. An extensive
clinical assessment of P wave dispersion was carried
out in assessing the risk of atrial fibrillation in patients
without organic heart disease, in patients with arterial
hypertension, in patients with coronary artery disease,
in patients undergoing coronary artery bypass graft-
ing, in patients with congenital heart defects. as well
as in other groups of patients suffering from various
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Table 7. Regression analysis of LA dimension and function with AF incidence after aortic valve replacement [74]

TaGnuua 7. PerpeccuoHHbIi aHanma pasmepos 1 dyHkLmm JIT ¢ yacToTo BO3HUKHOBeHMS Pl nocne 3ameHbl aopTasbHOMo
knanawna [74]

1D / OpHOMeEpHbI Model 1 / Mogenb 1
Under Over Under Over
95%CI 95%ClI 95%Cl | 95%ClI
Parameters / MokasaTtenn HR Hike Buiwe P HR Huke | Boiwe P
95%CI 95%ClI 95%Cl | 95%ClI
LA structure / CtpykTypa JIM
LA dia 1.055 1.004 1.111 | 0.0385 | 1.075 | 1.021 1.132 | 0.006
Ounametp JIM
LA volume index (BP) 1.014 0.993 1.035 | 0.203 | 1.021 | 0.996 1.046 | 0.099
NHpoekc o6bema JIM (BP)
Max LA volume* 1.008 1.001 1.016 | 0.031 1.010 | 1.002 1.019 | 0.017
MakcrmanbHbIi 06bem JIM*
Min LA volume* 1.010 1.001 1.020 | 0.036 | 1.016 | 1.004 1.027 | 0.009
MuHUManbHbI 06bem JTM*
Pre-A LA volume 1.008 1.001 1.017 | 0.048 | 1.012 | 1.001 1.022 | 0.025
Mpe-A obbem JIN
LA reservoir function / ®yHkumsa peaepsyapa JIIM
PALS 0.968 0.938 0.998 | 0.042 | 0.946 | 0.910 0.983 | 0.005
LA ejection fraction 0.976 0.953 0.999 | 0.045 | 0.015 | 0.001 0.275 | 0.005
®dpakumns onopoxHeHns JIMN
LA dilatation index 0.493 0.252 0.967 0.04 0.341 | 0.151 0.767 | 0.009
WHpekc pacwmpenns JM
LA conductance function / KoHgyutHas ¢yHkums JTN
Passive ejection volume 1.019 0.991 1.048 | 0.174 | 1.019 | 0.989 1.050 | 0.206
MaccuBHbIN 06bEM OMOPOXHEHNS
Passive ejection fraction 0.984 0.953 1.015 | 0.315 | 0.116 | 0.004 3.101 0.2
MaccrBHas GpakLms ONopPOXHEHUS
Conductance volume 0.948 0.984 1.013 | 0.802 | 1.000 | 0.984 1.016 | 0.965
KOHAYWTHbI 06bem
PALS-PACS 0.963 0.913 1.014 | 0.154 | 0.953 | 0.900 1.008 | 0.096
LA pump function / HacocHas ¢yHkums JIT

PACS 0.962 0.919 1.007 | 0.098 | 0.932 | 0.883 0.984 | 0.011
LA passive ejection fraction 0.973 0.948 0.998 | 0.037 | 0.010 | 0.004 0.222 | 0.003
AkTnBHas dopakums onopoxHeHus JM
LA active ejection fraction 1.006 0.971 1.041 | 0.749 | 0.995 | 0.958 1.033 | 0.816
AKTVBHBbI 06beM onopoxHeHus JIT
PACS min.def. 0.949 0.904 0.998 | 0.041 | 0.934 | 0.991 0.978 | 0.004
PACS muHumanbHas gedopmaums

95% Cl, 95% confidence interval; BP - biplanar; HR - hazard ratio; LA - left atrial; PACS - peak atrial contraction stress;
PALS - peak atrial lateral stress; STE — speckle tracking echocardiography. Model 1 includes preoperative treatment
with beta-blockers or statins, type of procedure (only CABG or CABG combined with coronary artery bypass grafting).

* By Speckle tracking echocardiography

95% Cl, 95% poBeputenbHbIn nHTEpBaN; BP — GunnaHapHbil; HR — oTHoweHue puckos; JIM — nesoe npencepave;
PACS - nukoBoe HanmpsbkeHue cokpalleHust npefacepauwin; PALS — nvkoBoe NpofofibHOE HanpskeHve npencepaui;
STE - cnekn-TpekuHr axokapauorpadus. Mogens 1 BkaoyaeT B cebs npefonepaunoHHoe neveHve bGeTa-afpeHo-
6nokaTopamm unu ctatuHamu, Tun npoueaypsl (Tonbko AKLL nnm AKLL B coveTaHnM ¢ 20PTOKOPOHAPHBIM LUYHTUPOBAHNUEM).

* OueHMBaETCS NO CNeKN-TPEKUHT 3XoKapamorpapuu.

MEDICAL VISUALIZATION 2021, V. 25, N1 103



OB30P JIUTEPATYPHI | REVIEW

MEMLIHCKAS BUBYATHBALA

— Early relapse / PaHHuin peunane

+ Diameter of the LP / OuameTp JII1

+ C-reactive protein / C-peakTuBHbli1 6eoK

« Structural heart disease / CTpykTypHas 6051e3Hb cepaua

+ Alarge amount of LP / BonbLioii o6bem J1M1

— Late relapse / Mo3pgHuii peunaue

+ Duration of the AF / OnutensHocTs @1
+ Diameter of the PL / OuameTp J1I1

+ Restoration of the pulmonary veins / BoccTtaHOBAEHME NEMOYHbIX BEH
+ The presence of an early relapse / Hannuve paHHero peumgnsa

+ Metabolic syndrome / MeTabonuyeckunin CUHAPOM

+ Low-amplitude F-waves / HuakoamnnntygHble F-BOSHbI

- Based on Apple / OugeHrka no Apple
+ Obesity / OxunpeHne

— Very late relapse / O4ueHb N03pHMI peuvavBe

* Based on MB-LATER / Ouenka no MB-LATER

« Triggers unrelated to the pulmonary veins / Tpurrepbl HECBA3aHHbIE C IEFO4YHBIMY BEHAMM
« Structural heart disease / CTpykTypHas 6051e3Hb cepaua

Fig. 3. AF relapse predictors (APPLE evaluation — one point per age > 65, constant AF, constant rate of glomerular filtration
("60 m / min / 1.73 m), LA diameter over 43 mm, ejection fraction <50%; MB-LATER evaluation — male, His bundle branch
block, LA, AF type (paroxysmal, persistent or long-term) and early recurrent AF).

Puc. 3. Mpeguktopsl peunameoB dI (APPLE oueHka - no ogHomMy Ganny 3a Bo3pacT> 65 neT, Hannyne noctostHHom PI,
NMOCTOSIHHAS CKOPOCTb KiyboukoBoi dunstpaumn ("60 M / MuH / 1,73 M), OuameTp JIM 6onee 43 MM, ppakums Beibpoca
<50%; MB-LATER ougHka — MyX4uHbl, 6510kaga Hoxek nydka Micca, JIM, Tun @M (napokcramanbHas, NoCTOsiHHAA U on-

TeSIbHO CTOVKas) U paHHas peumamsupytolas ert).

heart or non-cardiac diseases. Hence, PWD may be
useful in identifying patients who are prone to devel-
oping paroxysmal PAF [15].

Prevention and treatment

The clinical relevance of PAF depends on the dura-
tion of paroxysmal events, ventricular rate, response
to treatment, and comorbidities. In most cases, post-
operative atrial fibrillation is self-limited. It is statisti-
cally shown that the cessation of arrhythmia can occur
within 2 hours in 30% of patients, within 24 hours
with the use of antiarrhythmic drugs or without drug
therapy - in 70%. Modern prevention of atrial fibrilla-
tion after surgery includes medication (Tabl. 8) and
non-medication approaches, as well as their various
combinations [3, 871].

1. Beta-blockers. This group of drugs is most
effective when used both before and after cardiac
surgery, compared to using only before or only after
surgery. At least 1 week before the intervention, treat-
ment with a beta1-blocker, which does not have intrin-
sic sympathomimetic activity, should be started [3,
6, 8, 82, 85].

2021, rom 25, Nel

2. Amiodarone. The drug is the most widely stud-
ied antiarrhythmic drug used for the relief of supra-
ventricular and ventricular arrhythmias. Prophylactic
use of Amiodarone reduced the incidence of postop-
erative AF (OR 0.50; 95% CI 0.42-0.59), significantly
reduced the length of hospital stay, decreased the in-
cidence of strokes and postoperative ventricular tach-
yarrhythmias, but did not affect postoperative mortal-
ity. The frequency of AF in the amiodarone group was
lower than in the placebo group (OR 0.52; 95% CI
0.34-0.69), including in patients <65 years of age
and >65 years of age, patients undergoing coronary
artery bypass grafting or heart valve surgery with or
without coronary artery bypass grafting, as well as
in patients who received and did not receive beta-
blockers before surgery [3, 4, 6, 8, 82, 85].

3. Sotalol. With this drug, the incidence of postop-
erative AF was reduced by 64% compared with pla-
cebo, but it did not affect length of hospital stay, risk
of stroke or mortality [3, 8, 82].

4. Magnesium. Due to its low cost and relative
safety of use, magnesium is often used in the pre- and
postoperative period. In a meta-analysis of 20 rand-
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Table 8. Drugs and dosage for PAF treatment and prevention
TaGnuua 8. Mpenapartsl 1 X 003bl Ans neveHns n npodunaktmkm NOPIM [8]

Drugs Indications Dosage Side effects
Mpenapartbl Moka3aHusa [o3bl Mo6ouHble 3pPeKTbI
[B-blockers Prevention of AF, Metoprolol 150 mg / day per os for Bradycardia, hypotension,

B-6n0kaTopbl

myocardial ischemia

Mpodunaktrka Or,
Uiiemus MMokpaaa

14 days after admission to ICU.
Carvedilol 40-50 mg / day per 0s
10 days before surgery

MeTtonponon 150 mr/cyT per os

B TeyeHune 14 gHer nocne NocTyniaeHuns
nauunenta 8 OPUT. Kapsegunon

40-50 mr/cyT per os 3a 10 gHen oo
onepaumm

bronchospasm, heart failure

Bpaaukapana,rMnoToHus,
B6poHxocna3m, cepagyHas
HeJ0CTaTOYHOCTb

Sotalol AF prevention 160-240 mg per os daily up to 6 days Bradycardia, prolongation of the
after surgery, starting in the morning QT interval, fatigue, dizziness,
of the first DAS headache, heart palpitations

Coranon Mpodunaktunka I 160-240 mMr per 0s B CyTku 10 6 AHei Bpagvkapous, yoamHeHue
nocne onepaummn Ha4mHas ¢ yTpa nHTepsana QT, ycTanocTs,
nepsoro MO/, rONOBOKPYXEHWNE, FONOBHAS

60”b, y4allleHHOe
cepauebueHne

Amiodarone AF prevention 5-15mg / kg per day per os 1-6 days Bradycardia, prolongation of the
before surgery oriv (1 g / day for QT interval, gastrointestinal dis-
2 days) immediately after surgery orders, constipation

AmMnogapoH Mpodunaktunka I 5-15 mr/kr B cyTku per os 3a 1-6 aHein | Bpagukapaus, yoJIMHeEHNe

nepeg onepauuen unv B/
(1 r/cyT B Te4eHue 2 gHein) cpasy
nocne onepauu

nHTepsana QT, XKT
paccTpoincTBa, 3anop

Omega-30-PFA

Owmera-30 MKK

AF prevention

Mpodunaktrka PI

2 g/ day per os, 5-7 days before
surgery until discharge

2 r/cyT per 0s 3a 5-7 oHew nepeq,
onepauyeit 10 BbINUCKM

Increased risk of bleeding

MoBbILLEHHDBIN PUCK
KPOBOTEYEHUS

Statins Stabilization of ath- Atorvastatin 40 mg / day per os, Rhabdomyolysis, increased liver
erosclerotic plaques, | 7 days before surgery enzymes, diabetes risk
prevention of AF

CaTvHbI Crabunuzaumst AtopsacTtatuH 40 mMr/cyT per 0s Pabmomnonna, noBbileHne
aTepocknepoTn- 3a 7 oHew Jo onepaumm YPOBHSI MEYEHOUHbBIX
Yyeckmx bnsLex, (hEepPMEHTOB, PUCK pa3BUTUS
npodunakTmka Ol nnabeta

Corticosteroids Decrease of inflam- Dexamethasone 0.6-1 mg/kg iv after Hyperglycemia, osteoporosis,
matory response anesthesia induction or 100 mg hydro- ulceration, hypertension, retino-

cortisone: first dose the evening before | pathy
surgery, then every 8 hours for 3 days

KopTtuko- CHuxeHwne [HekcametasoH, 0,6-1 mr/kr B/B nocne | luvnepravkemusi, 0CTEONOPO3,

cTepovapl BOCMANUTENBHOMO nHAyKunm aHecteaun nam 100 mr A3B000pa30BaHve, rMnepToHNs,
oTBeTa rMaopoKOPTM30HA: NepBas Aosa peTuHonaTus

BEYEPOM HakaHyHe ornepaumm, 3aTeM
Kaxable 8 4 B TeyeHue 3 gHen

Mg AF prevention 10 mmol of magnesium sulfate iv for Hypotension, bradycardia,

3 days after surgery or 6 mmol nausea, vomiting, diarrhea
preoperative and postoperative

MarHwii Mpodunaktuka eI 10 mmonb cynbdarta marHus B/ MMnoToHwus, 6paankapamns,

B TeyeHune 3 OHel nocne onepauum
1 6 MMonb NpeaonepauyioHHo

TOLIHOTA, PBOTA, Anapes
1 MOCIE0NepaLIMOHHO
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Drugs Indications Dosage Side effects
Mpenapartbl Moka3aHusa Jo3bl Mo6ouHble 3 deKTbl

Colchicine Prevention of post- 1.0 mg twice a day per os from the 3rd GIT disorders, neuropathy,
pericardiotomy syn- DAS with a maintenance dose of anemia, hair loss
drome and AF 0.5 mg twice a day for 1 month

KonxuumH Mpodunaktmka 1,0 Mr oBaxkabl B A€Hb Per 0S HauMHas XKKT paccTpoiicTsa,
noctnepukapamno- ¢ 3-ro MO/, ¢c nogaepxmBatoLLei HelponaTtus, aHemus,
TOMHOr0 cuHApoma no3oli 0,5 Mr aBaxapl B fAeHb BbiNafeHne Bosoc
n O B TeyeHne 1 mec.

NSAIDs Decrease of inflam- Ketolorac 30 mg iv every 6 hours before | Renal dysfunction, dyspepsia,
matory response per os possible, then ibuprofen 600 mg | ulceration, diarrhea

orally 3 times a day (up to 7 days)

HMBC CHuxeHue KeTtonopak 30 mr B/B kaxaple 6 4 MoyeyHas AMCHYHKLMS,
BOCMANUTENBHOMO [10 BO3MOXHOCTW Npuema per os, avcnencus, S$380006pa3oBaHme,
oTBeTa 3atem noynpodeH 600 mr per 0s nvapest

3 pa3a B CyTku (80 7 OHEN)

MEMLIHCKAS BUBYATHBALA

Abbreviations: AF - atrial fibrillation, ICU - resuscitation and intensive care unit, iv — intravenously, DAS - day after surgery,
GIT - gastrointestinal tract, omega-3-PFA — omega-3- polyunsaturated fatty acids, NSAIDs — non-steroidal anti-inflammato-

ry drugs.

Cokpatuerus: ®N — dubpunnauma npeacepanii, OPUT - oTneneHne MHTEHCUMBHOWN Tepanuu, B/B — BHYTPUBEHHbIV MyTb
BeegeHus, MO - nocneonepaunoHHbii geHb, XKT - XxenygoyHo-kuweyHbld TpakT, omera-3-MXK - omera-3-
MOSIMHEHACHILLEHHBIE XMPHbIE KncnoTel, HIBC — HecTepouaHble NpOTMBOBOCMANUTESIbHbIE MPenaparhl.

omized trials, including 2490 patients in total, it was
shown that prophylactic intravenous magnesium ad-
ministration reduces the likelihood of postoperative
AF (OR 0.54; 95% CI1 0.38-0.75) (by A.Sh. Revishvili.
[58] and Ho K.M. [88]).

However, the large randomized double-blind study
by R.Y. Klinger et al. showed that large doses of mag-
nesium did not reduce the risk of PAF after cardiac
surgery [89].

5. Statins. Given the important role of the inflam-
matory process in the formation of a substrate for ar-
rhythmia, statins have been shown to be effective in
the prevention of PAF. Taking statins reduces the risk
of PAF by 22-34% [3, 58].

6. Corticosteroids. According to a meta-analy-
sis, treatment with corticosteroids was associated
with a 26-45% decrease in the incidence of postop-
erative AF and a decrease in the length of hospital
stay [58].

7. Vitamins are widely used for the prevention
of PAF after cardiac surgery [38]. A meta-analysis by
H. Hemila and T. Suonsyrja showed that periopera-
tive vitamin C intake was associated with a significant
decrease in POAF and a decrease in the length
of hospital stay [90]. In addition, the use of vitamin C,
vitamin E and N-3 polyunsaturated fatty acids was
associated with a significant decrease in PAF (9.7%
PAF in the vitamin C group, 32% in the placebo
group) [91].

8. Atria stimulation. In a meta-analysis of 8 studies,
prophylactic atrial pacing was shown to reduce the

2021, rom 25, Nel

incidence of postoperative AF regardless of the loca-
tion or algorithm of pacing (OR 0.57; 95% CI 0.38-
0.84), but other studies have not confirmed the effec-
tiveness of this method ( cited after Ucar HI [46],
Steinberg BA [85], Burgess DC [92].

Current guidelines for cardiothoracic surgery rec-
ommend anticoagulant therapy for 12-48 hours after
the onset of postoperative AF, balancing the risk of
bleeding after cardiac surgery. Most cardiac surgeons
usually discontinue anticoagulant therapy as soon
as sinus rhythm is restored to avoid late bleeding
complications [93].

Preventive measures including such pharmaco-
logical strategies as early resumption of beta-block-
ers and early correction of electrolyte imbalances, in
particular those targeted at high-risk patients, can
reduce cost and, more importantly, postoperative
morbidity and mortality [65, 89].

Concomitant AF ablation in patients after CABG
and heart valve surgery in combination with other car-
diac surgery is currently a Class | recommendation.
Numerous studies have shown that concomitant AF
ablation can be performed safely and effectively dur-
ing CABG and valve replacement, which leads to a
return to sinus rhythm after surgery and improved
long-term results. However, it is performed less fre-
quently than it should be [67].

Also, it is worth noting that existing preventive and
therapeutic strategies may be useful only in a certain
category of patients after heart surgery. Currently,
none of the proposed preventive therapy regimens
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guarantees 100% protection of the patient from the
development of PAF and associated complications [8].

Thus, postoperative atrial fibrillation is a common
complication after cardiac surgery, which directly
lengthens the period of early rehabilitation in patients
undergoing cardiac surgery. The increased LA vol-
ume, as a marker of chronically increased LA pres-
sure, is closely associated with the occurrence of PAF.
The atrium dilatation can be an indicator of the pro-
cess duration and directly reflect remodeling, being
a quantitatively replaceable arrhythmogenic sub-
strate [54, 81, 94].

In patients with coronary artery disease undergo-
ing HB, cardiopulmonary bypass surgery was reliably
associated with a more frequent occurrence of PAF
[38, 40].

A systematic review and meta-analysis were per-
formed to assess the risk of stroke after PAF in non-
cardiac surgery. Articles published prior to April 2020
were searched through MEDLINE, Cochrane, and
EMBASE for studies of patients undergoing cardiac
surgery who reported the incidence of new PAF cases.
We have not contacted the authors for additional in-
formation. More details have been obtained through
a manual link search from recent reviews and corre-
sponding published original studies.

The results of numerous clinical and experimental
studies have demonstrated the prognostic signifi-
cance of neurohumoral markers, markers of inflam-
mation, fibrosis, and myocardial damage in relation
to the development of arrhythmia and its complica-
tions [95].

Significant indicators determining the occurrence
of arrhythmia in patients after cardiac surgery are the
patient's age and sex, LA volume, LV ejection fraction,
time of aortic clamping and ischemia [38, 42].

STE is an important technique in predicting the
development of postoperative AF after cardiac sur-
gery. LA dysfunction is an important prognostic pre-
dictor for assessing the risk of developing PAF. Studies
have shown that LA deformity was one of the most
important predictors of PAF development and is also
a significant indicator in predicting cardiovascular
events such as stroke, AF and myocardial infarction
[34, 63, 75].

POAF, CHA2DS2-VASc and HATCH screening sys-
tems have shown good discrimination and calibration
for predicting postoperative atrial fibrillation in pa-
tients undergoing cardiac surgery. Among these, the
CHA2DS2-Vasc score presented the best discriminat-
ing ability of postoperative atrial fibrillation and has the
advantage of simplicity of calculation [60].

It is necessary to focus on identifying patients at
risk of developing PAF, since this complication leads to
hemodynamic instability, thromboembolic events,

longer hospital stay and increases treatment costs
[68, 69].

Acute atrial fibrillation increases the risk of throm-
bus formation in the LA appendage, which leads to an
increased risk of systemic embolization and stroke.
PAF after heart surgery significantly increases the risk
of early stroke and mortality. Most PAF occurred
within 2-4 days after surgery, with a peak incidence
on day 2 after surgery [22].

Conclusion

Currently, PAF is an extremely urgent problem.
According to the world literature data, the incidence of
PAF in the period from 1970 to 2019. increased from
10 to 65% of the total number of operated patients.
The main causes of postoperative atrial fibrillation are
not fully understood. This complication is a significant
problem requiring an even more detailed analysis of
the molecular and pathogenetic mechanisms of its
occurrence and progression. A complete understand-
ing of the pathogenetic mechanisms of the develop-
ment of arrhythmias will help reduce the cost of hospi-
talization of patients, reduce postoperative complica-
tions caused by this arrhythmia, and also increase the
life expectancy of this category of patients. Evaluation
of echocardiographic parameters is required to iden-
tify patients requiring PAF prophylaxis. The main task
of the researcher at present is to draw up a unified
algorithm for predicting and preventing episodes of
postoperative atrial fibrillation.
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YyacTue aBTOpPOB

KagbipoBa MagmHa - npoBedeHuMe WCcCcnegoBaHus,
NOAroTOBKA W peaakTMpOBaHMNe TEKCTA.

CrenaHoBa lOnus AnekcanHgpoBHa — cTaTUCTMYeckas
06paboTka AaHHbIX, OTBETCTBEHHOCTb 3a LIeJIOCTHOCTb BCEX
YyacTen cTaTbu.

puHbepr Mapusi CepreeBHa — cbop n obpaboTtka
OaHHbIX, aHaNn3 U UHTepnpeTaunst Noay4eHHbIX AaHHbIX.

ParysuHa Bnaga lOpbeBHa — cOop 1 06paboTka AaHHbIX,
HanvcaHue TekcTa.
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ManbiweHko

Erop CepreeBnd - npoBeneHue

nccnenoBaHns, yyactie B HayYHOM An3aliHe.

lMonos Bagum AHaTONbEBUY — y4acTME B HAy4yHOM

an3aliHe,yTBepPXaeHNe OKOHYaTeIbHOro BapyaHTa CTaTby.

Pesuwsunn Amupan LLloTaeBny — KOHUENUMS U An3anH

nccnenosaHm4.
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MPT- U KT-BeHorpadua B guarHocTuke
reMmogMHaMmMy4eCkux HapyLweHUi y naumeHToB
C XpOHU4Yecknmm 3aboneBaHnaIMmn
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B AMArHoCcTuKe Tpom003a rmyooKux BeH
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B naHHOM 0630pe nuTepaTtypbl NPOBOAUTCS aHaNN3 NCCef0BaHMii NaTONOr MY BEHO3HOMO KPOBOTOKA B CUCTE-
M€ HUXHEN NOJION BEHbI C MOMOLLbIO MarHUTHO-pe3oHaHCcHoM Tomorpadum (Magnetic Resonance Imaging — MRI).
Oco60€e BHUMaHMe yaensaeTca NpeanpuHSATEIM MOMNbITKaM MCMNOAb30BaHMS 9TOr0 MeToAa B AMArHOCTUKE XPOHUYE-
Ckmx 3a60oneBaHnin BeH HXHUX koHevyHocTen (Chronic Venous Disorders — CVD) nocpeacTBoM NpoBeaeHus Mar-
HUTHO-pe30HaHCHON BeHorpadum (MRV). McTtopryeckn n MeToamM4yeckn nokasaHo noaTanHOe BHeAPEHNE METO-
noB MRV B AnarHoCT1Ky TPOM603a BEH HUXXHUX KOHeYHocTen (LEDVT) n BeHo3Horo Tpomboambonuama (VTE).

MeToabl 6eckoHTpacTHo MRV, ocHoBaHHble Ha 3addekTe NoToka KPoBW, Kak U B Cly4ae MPUMEHEHUS
MR-Angiography, nogpasgensiorcs Ha ABe NpUHUMNManbHbIe rpynnbl: METOAbl, OCHOBAHHbIE HA aMMANTYAHbIX
addekTax Bpems-nponeta (Time-of-Flight — TOF), n meToabl, OCHOBaHHble Ha @a3oBbix addekTax (Phase
Contrast — PC). TexHukn npoBeneHns 6eckoHTpactHot MRV nogpo6Ho onucaHbl. YAeneHo BHUMaHWe UMMYJbC-
HbIM MOCNEA0BATENBHOCTSAM, MCMOJIb3YEMbIM B MUPE A5 BU3yanu3aLmm BeH npy 6eckoHTpacTHon MRV B pexume
TOF n PC (FR-FBI, SPADE, SSFP), n meTtogam noctobpabotkm ndobpaxenus: 2D-TOF MRV FLASH, 2D-TOF MRV
CRASS, FIPS, VED, VENS.

B ocHoBe BbINoMHEHUS! KOHTPAcTHO-ycuneHHo MRV (Contrast-Enhanced MRV — CE MRV) nexuT ncnonb3o-
BaHMEe KOHTPACTHbIX MpenapaTtoB “rnyna KpoBu”, 0COOEHHOCTbIO KOTOPLIX SBNSETCA CNOCOOHOCTbL 0OPA30BbLIBATH
YCTONYMBLIE COeAUHEHVs ¢ Benkamy nnasbl KPoBU. B Mype B kayecTBe KOHTPACTHbIX npenapaTtos ansg CE MRV
MCMNONb3YIOTCS BELLECTBA, 061a4al0LLME MArHUTHBIMWU U CyNnePMarHUTHbIMY CBOMCTBaMM Ha OCHOBE raf0fIMHUS
UM okcmpa xenesa. Pe3ynbtatoM MCMNONb30BaHWUS OAHHbIX KOHTPACTHLIX MPEenapaToB SBASETCS MOBbILLEHNE
KayecTBa BM3yanum3aLmm 3a CYET NydLIero cooTHoLleHms curHan/wym (Signal to Noise Ratio — SNR) ¢ ncnonsso-
BaHMEM 00paboTkn n3obpaxerust B pexmme 3D (3D-CE MRV) ¢ ncnonb3oBaHMEM ObICTPLIX MOCNEA0BATENIBHO-
ctein: GRE, TFLAS, VESPA, CAT B ycnoBusx npoBeaeHus npsMoi 1 Henpsimoi CE MRV.

OTMeY€eHO, 4TO B MOCNeAHEE BPEMS B OTHOLLEHMW HEKOTOPbIX IMHENHBIX KOHTPACTHBIX MPENApaToB, COAEPXa-
LUMX rafoanHUA, B UX JdaibHENLLEM NCNONb30BaHUY NPEANPUHATLI ONpeaeeHHble orpaHMyeHns. B cBs3u ¢ aTum
¢ uenbto npoeeneHns CE MRV paunoHanbHO NPUMEHSATb TONbKO LMKINYECKME KOHTPACTHbLIE BELLLECTBA, YTOObI
n3bexatb HeonpaBaaHHbIX PYICKOB.

BeckoHTpacTHasas MRV BHOBb Mony4unia MHTEHCMBHOE Pa3BuTUE B MOCnedHve rogpl B CBA3W C BBEAEHHbIMU
orpaHnyeHnamu. OgHMM 13 Takux MeTOA0B CTan npsimas Budyannsaums Tpomba (Direct Thrombus Imaging — DTI
unu Magnetic Resonance Direct Thrombus Imaging — MRDTI) ¢ ncnosnb3oBaHue HGbICTPbIX MMMYJILCHbIX NOCNen0-
BaTenbHocTen: bSSFP, BBTI, DANTE. MocnenHve nccnenosaHusa B OTHOLLEHMM 3TOF0 MeToaa anarHoctukm LEDVT
Obinu onybamkoBaHbl B 2019 . 1 nokasanu BbICOKYIO ANArHOCTUYECKYIO LLEHHOCTb.

B oTHOWweHUN Bcex Hanbosiee 4acTo MCMOosb3yeMbiX MeETOAOB npoBeneHns MRV nokasaHa cneunduyHocTb
1 YyBCTBUTEJIbHOCTb.
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JanbHeliwee nposeneHvie MRV y nauneHToB ¢ CVD 1 DVT aBnsieTcs nepcnekTMBHOM AMarHoCTUYeCkon 3aaa-
yei B coBpemeHHoi dnebonorum. MRV ponxHa BHEOPATLCS B KIMHUYECKYIO NPaKTUKy 6osiee akTMBHO, YEM 3TO
NPOUCXOONT CEFOAHS.

KntoueBble cnoBa: MarHUTHO-pe30oHaHCHas ToMorpadusi, MarHMTHO-pe3oHaHcHas dneborpadus, KOMMNboTepHas
TOMOrpadus, KOMNbIOTEPHO-TOMOrpaduryeckas pnedborpadus, XxpoHmdeckme 3aboNeBaHNs BEH, AUarHOCTKa TPOM-
0032 BEH HKHNX KOHEYHOCTEN, BAPMKO3HOE PacCLLUMPEHME BEH, aHAaTOMUYECKOE CTPOEHNE BEH HUXHUX KOHEYHOCTEN

ABTOpPbI NOATBEPXAAIOT OTCYTCTBUE KOH(PIMKTOB MHTEPECOB.
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MRI- and CT-venography in the diagnosis
of hemodynamic disorders in patients suffering
from lower extremities chronic venous disorders.

Part Ill. Possibilities of MRI in diagnostics of the deep
vein thrombosis

© Evgenij V. Shajdakov’, Aleksandr B. Sannikov? 3*, Vladimir M. Emelyanenko 3,
Lyudmila N. Kryukova?, Anna E. Baranova?, Mihail A. Rachkov?

"Bekhterev Institute of human brain of the Russian Academy of Sciences (RAS); 9, Acad. Pavlov str., St. Petersburg, 197376,
Russian Federation

2Innovative Diagnostic Clinic “MEDICA”; 24, Vokzal'naya str., Vladimir, 1600031, Russian Federation

3 Pirogov Russian National Research Medical University of the Ministry of Health of Russia; 1, Ostrivityanova str., Moscow, 117997,
Russian Federation

In this literature review, the analysis of the studies of venous blood flow pathology in the inferior Vena cava system
using magnetic resonance imaging (MRI) is carried out. Special attention is paid to the attempts made to use this
method in the diagnosis of chronic lower limb vein disorders (CVD) through magnetic resonance venography (MRV).
Historically and methodically, the gradual introduction of MRV methods in the diagnosis of lower limb vein thrombo-
sis (LEDVT) and venous thromboembolism (VTE) has been shown.

Methods of non-contrast MRV based on the effect of blood flow, as in the case of MR-Angiography, are divided
into two principal groups: methods based on the amplitude effects of Time-of-Flight (TOF) and methods based on
Phase Contrast effects (PC). Techniques for conducting contrast-free MRV are described in detail. Attention is paid
to pulse sequences used in the world for visualization of veins in contrast-free MRV in TOF and PC mode (FR-FBI,
SPADE, SSFP) and post-processing methods: 2D-TOF MRV FLASH, 2D-TOF MRV CRASS, FIPS, VED, VENS.

Contrast-enhanced MRV (CE MRV) is based on the use of “blood pool” contrast agents, which feature the ability
to form stable compounds with blood plasma proteins. Worldwidesubstances with magnetic and supermagnetic
properties based on gadolinium or iron oxide are used as contrast agents for CE MRV. The result of using these
contrast agents is an increase in the quality of visualization due to a better signal to noise ratio (SNR) using 3D image
processing (3D CE MRV) using fast sequences: GRE, TFLAS, VESPA, CAT, in conditions of direct and indirect CE MRV.

It is noted that in recent years, certain restrictions have been imposed on certain linear contrast agents contain-
ing gadolinium in their further use. Therefore, for the purpose of CE MRV, it is efficientl to use only cyclic contrast
agents to avoid unnecessary risks.

Contrast-free MRV has again received intensive development in recent years, due to the restrictions imposed,
one of these methods is direct thrombus imaging (Direct Thrombus Imaging — DTl or Magnetic Resonance Direct
Thrombus Imaging - MRDTI) using fast pulse sequences: bSSFP, BBTI, DANTE. The latest research on this LEDVT
diagnostic method was published in 2019 and has shown high diagnostic value.

For all the most commonly used methods of MRV, specificity and sensitivity are shown.Further MRV in patients
with CVD and DVT is a promising diagnostic task in modern phlebology. MRV should be introduced into clinical prac-
tice more actively than it is today.
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AKTyanbHOCTb AasibHenLwero
COBEpPLUEHCTBOBAHNA METO4,0B
ANarHoCTUKM TpomoOo3a
rnyooOKunx BeH

Cpeamn pacnpoCTpaHEeHHbIX KIIMHUYECKUX MPOsiB-
NEeHNn XpoHuyeckux 3aboneeaHuii BeH (Chronic
Venous Disorders — CVD), B 0CHOBE KOTOpbIX niexar
MopdonormMyeckme 1 QOyHKLUMOHaNbHbIE HapyLUEeHUs
BEHO3HOW cucTeMbl, TPOMOO3 rnybokux BeH (Lower
Extremities Deep Vein Thrombosis — LEDVT nnn DVT)
3aHMMaeT ocoboe mecTo [1-3]. B 6onbLLO cTeneHn
9TO CBSI3aHO C pPa3BUTMEM YrpoOXaloWero >XU3HU
ocnoxHeHus LEDVT - Tpom603mMbonunmn neroyHom
aptepuu (Pulmonary Embolism — PE), cMmepTHOCTb OT
KOTOPOI Ha cerogHsa cocTtaenseT Tonbko B Coeau-
HeHHbIX LTtaTax 6onee 100 000 cnyvaeB B rog [4].
B cpaBHeHun, HO elle 25 neTt Hasad, No AaHHbIM
M.D. Silverstein n coaBT.,, CMEPTHOCTb COCTaBnsna
He 6onee 30 000 cnyyaeB [5]. YunTbiBas TeCHylO
3TUONOIrMYECKYIO M MATOreHETUYECKYIO B3aUMOCBSA3b,
B nocnegHee spemsa LEDVT n PE paccmartpmsaloT kak
eauHoe 3aboneBaHve, NONy4YMBLUEE HA3BAHME BEHO3-
Has Tpomboambonusa (Venous Thrombo-Embolism —
VTE) [4-6].

Ha cerogHsi xopowo n3BecTHO, 4TO 0KoNo 90%
naxe 6eccumntoMHoro PE Bo3HukaeT u3-3a DVT,
pPa3BMBLUErOCS B CUCTEME HUXHEN MOJION BEHbI [7].
Mpn 3TOM YacToTa BbIIBAEHUS HEMOCPELCTBEHHO
LEDVT y naumeHTOB C cumntomatuyeckon PE, no
OAHHbIM Pa3fMyHbIX aBTOPOB, B MUPE COCTaBAsSET
60-63% [9]. ELLe 0AHMM UCTOYHUKOM TPOMBOSMOO-
X NIEFOYHON apTepun ABAAITCSA BeHbl Tasa [10],
yactoTa TpoMb03a KOTOPbIX MPU LeneHanpaBfeH-
HOM MCCnenoBaHUM 3TOro0 BEHO3HOrO KOoJinekTopa y
Hanbonee npobnemaTuyHbIx 60NbHbIX ¢ PE, No gaH-
HbiM C.E. Spritzer n coaBT., MOXeT goxoauTb Ao 20%
[11].

O6Lenpr3HaHo, 4TO yNbTPa3BYKOBOE AYMEKCHOE
ckaHunposaHue (duplex Ultra Sound -US) Ha ceroaHs
aBnsieTcs “3010TbiIM CTaHAAPTOM” B YCTAHOBAEHUN
reMoaMHaMMYeCKNX HapyLweHui y naumeHToB ¢ CVD
¢ no4tn 100% obuein cneundruyHOCTbIO U YyBCTBM-
TeNbHOCTbIO Npu BbisBneHnn LEDVT. OgHako B OTHO-
LLIEHUN CaMbIX MPOKCMMasbHbIX BEHO3HbIX CEFMEHTOB
MHPOPMATUBHOCTb [AHHOMO MeToAa CHUXaeTcs
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M B HenocpencTBeHHon amarHoctuke DVT BeH Tasa
MoxeT coctasnseT meHee 90%. VIMEHHO B 3TOM, MO
MHeHutio T. Yamaki n coaBT.,, U MOXET CKpbIBATbCS
OCHOBHas npuyMHa nponyLeHHbix DVT [3].

Kpome TOro, onpeneneHHble nNpobnembl MoOryT
BO3HUKHYTb NPU NCnonb3oBaHum US v B gnarHocTuke
DVT Ha ypOoBHE gucTanbHbIX OTAEI0B rOfIEHN, Hanpu-
Mep NP1 BbIPaXXEHHOM OTEKE, HEe TOBOPS YXXe O TOM,
YTO MOTEHUMANbHO OMNAaCHbIE C TOYKM 3PEHMS Pa3Bu-
TUS B HUX TPOMOO03a BHYTPUMbILLEYHbIE BEHbI FONEHN
(gastrocnemius and soleal veins) Boo6Lle nuccneny-
loTCA KpanHe peako [12].

Takm 06pa3oM, C OHON CTOPOHbI, YNbTPaA3BYKO-
BOE AYMNJIEKCHOE CKaHNPOBAHWE, ABASACH MOAHOCTbIO
HENHBA3MBHbIM, TErKO4OCTYMHbLIM 1 YYBCTBUTENIbHbBIM
METOAOM ONarHOCTUKK, OO/MKHO HA CErogHs NPoao-
XaTb paccMaTpmBaTbCs B KQ4eCTBe “30/10TOr0 CTaH-
napTta” npy CKPUMHMHIOBOM 0OCNenoBaHMM nauveH-
ToB ¢ CVD 1 nepBoro gnarHoCTMY4eCKoro wara y na-
LMeHTOoB ¢ nogo3peHmnem Ha LEDVT. OCHOBHbIM Heao-
ctatkoM US, NO MHEHMI0 NOAaBASAOLWEr0 4ucna
aBTOPOB, SABNSIETCA HEOOCTaTO4YHas YyBCTBUTE/b-
HOCTb MeToda Mpu pasBuUTMM TPOMOO3a B Ta30BbIX
BeHax [13, 14]. Ewe MeHbllyilo MHPOPMATUBHOCTb
ot US cnenyet oxmpatb Npu pasBUTUN BHELLHEro
OKKJIIO3MOHHOIO CAaBneHus npu cuHgpome Mes-—
TepHepa [15, 16]. Kpome TOro, no MHEHMIO MHOMMX
aBTopoB, US obnagaeT 1 HeKOTOpPbIMW APYrMMN He-
pocTtatkamu. Tak, no mHeHuto B.L. Davidson n coaBr.,
B psiOe C/lydaeB AaHHbIe, MOJlyYeHHbIE NPY NpoBeae-
Hun US, MOryT ObiTb HeyOeanTelbHbIMU B BbIIBEHWM
6eccumntomHoro LEDVT [17]. B Gonblion cTenexHu
pes3ynbTaThbl MccnenoBaHns OyayT 3aBUCETb OT OMbITa
onepaTopa npu obcnegoBaHUN NALMEHTOB C OXMpe-
HMEM, BbIPaKEHHBbIM OTEKOM WM CIOHOBOCTLIO HUX-
HUX KOHeYHocTel [18] 1 nocne NpoBeaeHHbIX OPTO-
neamnyeckunx onepaumin ¢ UMNaaHTaumen metanamye-
CKUX KOHCTpyKumin [19]. He MOXEeT npeaocTaBuTb
noapoobHyto nHpopmaumio US 1 B psae cnyvaes pas-
BUTUS peumamnsmpytowero Tpom6o3a [20]. 3akoHo-
MEPHO, 4YTO BO BCEX 3TUX CNOXHbIX KIMHNYECKUX CU-
Tyauusix, Tem bonee B Tex Cryyasix, Koraa o4eBuaeH
PUCK NPOMNyCTUTb UMetoLminca DVT, 3HaveHne apyrmx
METOM0B ANArHOCTUKN reMOANHAMMYECKMX HapyLLe-
HUW yBENIMYNBAETCS.
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MNMoHuMaa onpeneneHHble OrpaHuyYeHuss UCMOoJib-
3oBaHus US npu DVT, HaunHas ¢ cepeamHbl 2000-x
rOfOB, HEKOTOPbIE CMELUMaNNCTbl HaYMHaKT npen-
NPMHUMAaTb MOMbITKM MOBbIWEHNS kadectBa US-
BM3yanM3aumm BeH B TPYAHOAOCTYMHbIX PernoHax
COCYAMCTOM CUCTEMbI C MOMOLLIO AOMNOSIHUTENBHOIO
BBEAEHMS KOHTPACTHbIX MPenapaTtoB C pasinyHOm
XYMUyeckon cTpyktypon [21, 22]. CerogHa OaHHast
MeToamka nposeneHns US nonyduna Ha3BaHMe KOH-
TpacTHO-ycuneHHoro yneTpas3Byka (Contrast-
Enhanced Ultrasound — CEUS) nnvn nHTepBeHUMOHHO-
ro ynetpassyka (Interventional Ultrasound — INVUS)
[23]. OoHako, HECMOTPS Ha TO HTO 3TN UCCNEeAOBaHNS
NpPoOBOOATCS B MOCNefHne rogpl CUCTEMHO [24, 25],
OaHHble MEeTOAMKM MoKa He BHEeApPEHbl B LUMPOKYIO
KJIMHNYECKYIO ONarHOCTUYECKYIO MPaKTUKY U HE CTaH-
napTnanpoBatsbl [26].

Ha npoTtaxeHunm MHOrMx OecAaTUneTum B ponu
rMaBHOMO 3KCMNepTa B PELLUEHNM CIOXHbIX ANArHOCTU-
YeCcKux 3agay, CBA3aHHbIX C TPOMBOOTUYECKUMU U OK-
KJIIO3MOHHBbIMUM MOPAXEHUAMM KaK LEeHTPasIbHON, Tak
1 nepndepnyeckon BEHO3HOM CUCTEMbI, BbICTynana
peHTreHokoHTpacTHas ¢neborpadusa (Contrast
Venography — CV), nHTepec K KOTOPOW B CBSA3M C pas-
BUTMEM B MOCNeAHMe rodbl 9HO0Ba3asNbHbIX BEHO3-
HbIX MHTEPBEHLUMIN BHOBb BO3pOC [27, 28]. MMoHATHO,
4YTO B J@HHOM CJly4ae peyb MAET 0 NPOBeAeHUN KaTe-
TEepHOW cyOTpakuMoHHONM umndpoBoin ¢nebdorpadpumn
(Digital Subtraction Angiography — DSA).

Takxe He noTepsna CBOEM akTyasnbHOCTU B amar-
HocTuke VTE wn KT-anrmorpadpumsa (Computed
Tomography Angiography — CT-Angiography, CTA)
[29, 30]. Ocobo BaxHOe 3Ha4YeHne, a MHOrIA 1 Xapak-
Tep 3KCTpeHHoro obcnepoBaHus npuobpetaet CT-
Angiography B BapuaHTe npoBefeHUs aHrMonynbMo-
Horpadum (Computed Tomography Pulmono-
Angiography — CTPA) npn o6cnegoBaHnm naumMeHToB
C nofo3peHnem Ha passutune PE [31-34]. B oTHOWwe-
HUN N3y4EeHNsI HEMOCPEACTBEHHO BEHO3HOM remMoam-
HaMUKM HUXHUX KOHeYHocTer y nauweHTtoB ¢ CVD
METO/, KOMMbIOTEPHO-TOMOrpaduyeckon dnebdorpa-
¢dun (Computed Tomography Venography - CT-
Venography, unn CTV) csoen nonynspusauuein cpe-
on nebonoros 0653aH B NePBYIO o4epeab dpaHLy3-
CKOMY COCYOMCTOMY XWUPYpPry u aHatomy >XKaHy-
®paHcya Yo (J.F. Uhl) [35-39]. OgHako OCHOBHbIM
KOHTPaprymeHToM Kk 6osiee LMPOKOMY BHEAPEHMIO
CT-Venography B OnarHOCTUKYy reMOAMHaMNYECKNX
HapyLleHuii y naumeHToB ¢ CVD ocTtaetca MHBa3MB-
HOCTb MCCNef0BaHMs 1 y4eBas Harpyska Ha naumeH-
TOB, B CBSI3W C YEM MOKa3aHUSMU K MPOBEAEHUIO
KOMMNbIOTEPHO-TOMOrpadnYeCKUX UCCNeL0BaHNMN
y naupneHToB ¢ CVD B COOTBETCTBUM C PEKOMEHOALN-
aMn AMepMKaHCKOro BEHO3HOro dopyma noMumo
anarHocTukn PE siBnseTcst uckntoumtenbHas Heobxo-

2021, rom 25, Nel

OUMOCTb BU3yanu3aumm OOCTPYKLMU KPYMHBIX BEH
rPYAHOW KNeTku, GPIOLIHOM NOAOCTU, HUXKHEN NONON
1 NoaB3a0LHbIX BeH [40].

Taknm obpasom, oveBuaHble HepocTtaTkm CTV
cnocobcTBoBaNM pa3paboTke M BHeOAPEHUo B dre-
OONOrnMYeckyo MNPakTUKy MarHUTHO-PE30HAHCHbIX
nccneposaruin (MRI) [41-44].

OpHako Ha CerogHst MeTon, MarHUTHO-PE30HaHC-
Ho ¢neborpadum (Magnetic Resonance Veno-
graphy — MR-Venography, nnu MRV) B gnarHoctuke
reMOAMHAMMNYECKMX HapYLUEHNA HernocpencTBEHHO
y naumeHtoB ¢ CVD pgaxe npu nogo3pexHun Ha DVT
B NMPOKCMMaJbHbIX OTAENax BEHO3HON CUCTEMbI BCe-
006LLLEero NpM3HaHUS He NoayynII.

BeccnopHo, AaHHbI MeTOA, ANArHOCTUKM SBNSIET-
Cs1 CamMbIM JOPOrMM U NPEBbILIAET No ctoumoctTn US
B 4,5, a CTV B 1,5 pasa. OgHako rnaBHOM NPUYMNHON
k 6onee wpokomMy BHeapeHuio MRV Bo dnebonoru-
4ECKy0 NMPaKTUKY, C HaLLEen TOYKN 3PEeHUS, SBASIOTCS
CNIOXHOCTM B MOny4yeHun, o06paboTke 1 nHTepnpeTa-
UMM JaHHbIX. B HeManoli cteneHn aTo cBa3aHo ¢ 60-
Niee CnoxHblM B cpaBHeHun ¢ CTV Bocnpustvem
BCEMU KIIMHMLMCTaMK (KPOME Camux pPagvonoroB)
GU3NYECKNX ABAEHUI N CYyTU 3PPEKTOB, Nexalmx
B OCHOBe nosydyeHns MRI, Ha KOTOpPbIX Mbl NOAPOOHO
OCTaHOBUANCH B NEPBOM HYAaCTW HALLEro aHanmsa.

B npopomkeHne HavaTtoro ob6CYXAEHUSI MOXHO
006aBuTb, YTO TEOPETMYECKN BCE METOAbI, pa3pabo-
TaHHble ana nonydyeHmsa MRI apTepmanbHOro cocy-
ONCTOro pycna, Moryt ObiTb C GONbLIOA MONbL30M
MCnonb3oBaHbl M Ans nposegerHus MRV, obcyonTb
npenmyLLLeCTBA N HEAOCTATKN KOTOPO SBNSIETCS OC-
HOBHOIA LLeNbio AaHHOW nybankaumm.

BeckoOHTpacCTHbIE MeTOAbI
BbinosiHeHna MP-BeHorpacdum

MeTtonbl 6eckoHTpacTHOM MRV, OCHOBaHHbIE Ha
addekTe NoToKa KPOBU, Kak 1 B Clly4ae NPUMEHEHUS
MR-Angiography, nogpasgensiorcs Ha ABe NPUHLUM-
nuanbHbIe rPynnbl: METOAbI, OCHOBAHHbIE HA aMMun-
TyoHbiX addekTax Bpems-nponeta (Time-of-Flight —
TOF), n meToapl, OCHOBaHHbIE Ha $Ga30BbIX 3 dekTax
(Phase Contrast — PC) [41].

BpemsanponeTtHasa BeHorpadpua (TOF)

My6nukaumm, NOCBSLLLEHHbIE BO3MOXHOCTSAM 6ec-
KoHTpacTHoM MRV B gmarHoctuke TpoOMOOTUYECKMX
NOPAXEHNIN BEH HUXXHNX KOHEYHOCTEN 1 Tasa, NosiBU-
ek B Havane 90-x rogoB npowunoro Beka. Tak, pe-
3yAbTaThl NEPBOr0 MPOCMNEKTUBHOIO MCCNEeA0BaHUSA
Nno CPaBHEHMIO AMarHocTu4eckon ueHHoctn US, CV
n 6eckoHTpacTHol MRV B guarHoctuke LEDVT Obinn
ony6nukoBaHbl J.P. Carpenter n coarT. B 1993 1. [42].
lNpoBeneHHbIi aBTOpaMn CPaBHUTENbHbIA aHann3
MHDOPMATMBHOCTM KOHTpacTHoW dneborpadun un
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b6eckoHTpacTHo MRV noka3an He TONbKO BbICOKYHO
OMNarHOCTUYECKYIO LEHHOCTb MOCNELAHEN, HO U SIBHbIE
ee npeumyllectBa. KoHTpacTHasa ¢neborpadpus
BKJIIOYasia aHasiM3 COCTOSHUSA BEHO3HOro KPOBOTOKA
Ha MNPOTSXEHUN OT MOAKONEHHBIX BEH [0 HUXHEN
noJsiol BeHbl. Pesynbratel 6eckoHTpacTHoM MRV, US
n CV 6binn naeHTndHbl B 97 1 98% cnyyaeB. Ha ocHo-
BaHWM MOJTYYEHHbIX OAHHbIX aBTOpamMu Obin caenaH
BbiIBOAO, 4TO0 MRV-uccnegoBaHne 9BASETCHA TOYHbIM
HEWHBA3MBHbLIM METOA0M BU3yann3aLnn BEH, UMEIO-
wum B cpaBHeHun ¢ US mn CV 4yBCTBUTENLHOCTb
100%, cneumdunyHoctb 96% M MPOrHOCTMYECKYIO
ueHHocTb 94%. Kpome Toro, aTmmn aBTopamu Brep-
Bble Obinn onpegeneHsl MRV-kputepun LEDVT, cpe-
O KOTOpbIX Hanbosiee 3HaYUMbIMU ABASIMCH: Hau-
yne npm MRI UeHTpaNbHON CUrHaNLHOW MyCTOThI
C OKPYXaIOLUM TMNEPUHTEHCUBHBIM CUIHANOM; OT-
CYTCTBME NOTOKA B BEHE C BU3yanu3aLmen MHOXEeCT-
BEHHbIX KONnaTepanbHbIX COCYA0B; OTCYTCTBME NOTO-
ka npu MRV ¢ Hannynem BHYTPUMPOCBETHOIO TPOM-
6a. B 3akntoyeHne aBTopbl oTMeTUAM, 4To MRV He
TOJbKO 06ecneynna TOYHy0 HEMHBA3UBHYIO BU3yasnu-
3aUMIO LUEHTPasbHbIX U Nepudepnyeckmx BeH, HO 1
SIBUIACb BbICOKOYYBCTBUTENIbHON AN BbISBAEHUS
LEDVT [42]. Kpome Toro, MRV ogHOBpEeMEeHHO npe-
[ocTaBfsna TOYHYIO 1 NoApPoOHY0 MHpopmMaumio 06
OTHOLLEHMM BEH K OKPYXXaIOLLMM UX CTPYKTypam Msr-
Kux TkaHew [43], 4TO MOMUMO HENOCPEACTBEHHOIO
pacno3HaBaHusg DVT morna ogHOBpPEMEHHO onpeae-
NUTb €ro NPUYMHY, HaNpUMep OMyxOfb, CAABMBAIO-
LLYIO MPOCBET BeHbl U3BHe [44, 45]. NccneposaHue
C.E. Spritzer n coaBT. kacanocb yCTAHOBNEHNS 4aCTO-
Tbl BbISIBIEHWS M30/IMPOBAHHOr0 TpoMO03a BEH Ta3a
N ANArHOCTUYECKOM LEHHOCTM NCMONb30BaHUS B 9TUX
cny4yasx BCeX A4OCTYMHbIX METOO0B ANarHoCcTkn DVT:
US, CV n MRV [11]. Ha aToT pa3s, uccnegosaHune
BK/OYANI0 769 KOMMNEKCHO 06CnenoBaHHbIX JML, C
nogo3peHnemM Ha DVT 1 no KonnyecTBy BbIGOPKY AB-
nanock Hanbonee KpynHouiM. Ewle ogHUM MeTonono-
rMYeckn LEHHBbIM MHCTPYMEHTOM UcCcienoBaHns Obin
CpaBHUTENbHbIN aHaNM3 KOIMYecTBa CUTyaumii 3apo-
XOeHus Tpomba B AUCTaNbHbIX OTAENax (BEHbl rone-
HWM) 1 PacnpoCTPaHEHUs ero B NPOKCUMabHOM Ha-
npaBfeHNN UM N3HavanbHOEe 3apoxaeHne Tpomba B
TA30BbIX BEHAX, YaCTOTa KOTOPOro, N0 AAHHbLIM 3TUX
aBTOpoB, cocTtaBuna 21,7% B CpaBHEHMU C paHee
ony6NKOBAHHLIMW UCCNEO0BaHUSIMU, B KOTOPLIX Ya-
cToTa TpomMb03a Ta30BbIX BEH cocTaBnsna ot 1,00 4%
[46-48]. Kak oTmMeyvaloT camu aBTOpPbI, TaKOW BbICO-
KUIA NPOLLEHT AMarHOCTUPOBaHHLIX TPOMBO30B Ta30-
BbIX BEH MOI OblTb OOYCNOBNEH LieNieHanpaBieHHbIM
HanpaeneHveM B KJIIMHUKY Ons 06cnefoBaHns 1 no-
CTaHOBKM AMarHo3a y camblX KJMHMYeCKn npobnem-
HbIX nauneHToB. B 3akntoyeHne C.E. Spritzer n coaBT.
OTMETWUNIN, YTO MOJIYHEHHbIE AAHHbIE CBUAETENLCTBY-

0T O TOM, YTO OTHOCUTEJIbHAs YacToTa N30JIMPOBAH-
HOro Ta3oBOro TpoM003a MOXET 0Kal3aTbCs 3Ha4u-
TesIbHO BbIlLE, YeM CO0O0LWANoCch paHee, U nokasanm
ropasao 60nbLuyo 4yBCTBMTENBHOCTE MRV B cpaBHe-
HUM ¢ US npu oueHke nNpoxoguMoCTh Ta30BbIX BEH
[11, 45]. Tlpn aTOomM unccnegoBaHUs, NPOBEOEHHbIE
B.L. Davidson v coaBT., NoATBEPANIIU, YTO PUCK pa3-
BuTUS PE 13 Gonee KpynHbIX BEH Ta3a siBngeTcs 60-
fiee 3Ha4YMMbIM, YEM U3 AUCTANIbHO PACMOJIOXKEHHbIX
BEHO3HbIX CErMEHTOB, 1 US HeHaaexHa B BU3yanmaa-
unum Tpomba B Ta3oBbix BeHax [49, 50]. Kpome TOro0,
B. Dupas v cOaBT. Ha OCHOBaHWUM NOJTy4EeHHbIX PE3Y/lb-
TaToB cAeflanu BeiBoA, 0 60sbLIelr MHDOPMATUBHOCTHU
MRV B cpaBHeHuK ¢ US npu nccnegoBaHnm He TOSIbKO
Ta30BbIX BEH, HO 1 NOAB300LWHO-6eAPEHHOI0 CErMEH-
Ta. Tak, N0 X OAHHbIM, YyBCTBUTENbHOCTb 1 CMEeLm-
dwnyHocTe MRV coctaBunm 100 1 98% cooTBETCTBEH-
HO, B TO Bpems kak US nmena cneunduyHoctb 97%,
a YyBCTBUTENLHOCTL 91% [51].

NccneposaHus, npoBeneHHble J.H. Gao u J.C. Gore,
BMepBble NPOAEMOHCTPMPOBASIM 3HAYUTENBHO Bonee
BbICOKOE KayeCTBO M300paxXeHUss BEH, Mosiyd4aemoe
npu UCMONb30BAHUN FPAOVNEHTHON NOCnenoBaTeNb-
HocTn 2D-TOF GRE, yem 6onee mennieHHon 2D-TOF
[52]. bbino nokasaHo, YTO UCMONL30BAHWE NMPU NPO-
BeneHum MRV nCKouMTeNbHO NociefoBaTeslbHOCTU
2D-TOF nmeno Takme orpaHuyeHunst, Kak HacblleHne
noToka B MJOCKOCTW, NOTeps curHana ns-3a Typoy-
JIEHTHOCTW, OrpaHMYEHHOE CKBO3HOE MPOCTPAaHCT-
BEHHOE pa3peLleHne 1 Hannyme 60bLLIOro KONYeCT-
Ba apTedakTtoB, BO3HMKAOLWMX Npu dusnonoruye-
CKUX OBUMXEHUSIX NaLMEHTa BO BPEMS NCCNIEA0BaHNS
[53, 54]. YT06bI CBECTU K MUHUMYMY 3DPEKTbI HACHI-
LEeHMa B NNOCKOCTU, npoBeaeHne MRV ¢ ncnonb3o-
BaHMeM nocneposatenbHocTn 2D-TOF gna nonydye-
HMS ONTMMANILHOIO CUrHana AOJKHO BbII0 MPOUCXO-
ONTb CTPOro nNepneHauKynsipHO XO4y BEHbl, UCXOAs
N3 Yero ckaHupoBaHue B 0061acTax Npu pasHoHa-
npaBfIEHHOCTN X04a BEH TPeboBano NPoBeAEHMS He-
CKOJIbKMX CKQHUPOBAHUN C N3MEHEHMEM HamnpaBfieH-
HOCTM MJIOCKOCTW MNEPMNEHANKYNSPHO XO4Y BEH Kax-
Opll pas, YTo 3HAYUTENBHO YOJIMHAN0 BpemMs obcne-
noBaHus. Kpome Toro, S. Mackel n coaBT. Obisio
BbICKa3aHO MNPEeAnonoXeHne, 4To Hanmyine Typoy-
JIEHTHBIX NOTOKOB KPOBW B 061aCTU BEHO3HbIX Knana-
HOB MOXET OOMOSIHUTENbHO NMHAOYLMPOBATh AUCMep-
cuto ¢asel [55, 56], 4TO B UTOre 1 NPMBOAUIIO K MOSIB-
JIEHNIO NIOXHOMONOXUTENbHBIX Cy4aeB ANarHOCTUKN
CTEHO3a WK JIOXHOro Aedekta BHYTPUNPOCBETHOIO
HanosiHeHus [57].

YuntbiBas oTpuuaTeNbHble CTOPOHbI MPOBEAEHMS
MRV ¢ wucnonb3oBaHMEM NOCAen0BATE/IbHOCTH
2D-TOF, HekoTOpble aBTOPbLI NPOAOIXMAN paccMmart-
puBaTb PasfiMyHbIE BapUaHTbl MOBbILLIEHWNS TOYHOCTU
OMarHoCTUKM TPOMBOOTMYECKUX MOPaXEHUA 32 CYET
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YCOBEPLUEHCTBOBAHMUS MPOrpPaMMHbIX pPeLleHUn.
PesynbtatomM HOBbIX Pa3paboTOK CTano ycuneHue
MRV 3a cyeT ucnonb3oBaHus nepedOoKyCUpPOBKM
notoka kposu (FR-FBI) n MeTogoB BbluMTaHUS apTe-
puanbHoro kposoTtoka (SPADE). Tak, no AaHHbIM
ANOHCKMX CNeunanncToB, 0bLWwasa YyBCTBUTEIbHOCTb
N cneunmdurnyHoCTb 3TUX HOBbIX METOAMK aHanm3sa
naHHbix MRV B amarHocTtuke DVT cocTtaBuna nodtu
100% [58]. Mo mHeHuto xe C.M. Lindquist 1 coasr.,
npuv AONOJHUTENbHOM UCMOAb30BAHUM pPexmnma
YCTOM4YMBOro cOafaHCMPOBAHHOIMO COCTOSIHUS CBO-
6oaHol npoueccun (balanced Steady State Free
Procession — SSFP) 6eckoHTpacTtHas MRV moxet
cTaTb ObICTPbIM N BbICOKOTOYHBIM WMHCTPYMEHTOM
anarHoctukm LEDVT ¢ 4yBCTBUTENBHOCTBIO 94,7%
n crneumdunyHocTeio 100% [59]. OgHako elle ogHUM
OrpaHNYeHMEeM WCMNONb30BaHUSA BOECKOHTPACTHbIX
MeToauk nposeneHns MRV, gaxe ¢ yueTom BBEOEH-
Hblx B 06paboTKy M300paxeHns HOBLUECTB, Oblia
BO3HMKAOLLIAA M JOCTATOYHO BblpaXeHHas B OTAENb-
HbIX HAbONOOEHWSAX NepeaaToyHas Ha BeHbl Mynbcauus
C apTepPUI, 4TO NPUBOANIIO K Pa3BUTUIO AOMNONHUTENb-
HOro nonepeyHoro AedasvpoBaHMa U MOSBNEHUIO
B utore MHoxecTtBa aptedaktoB [60]. Konunyectso
Takux apTedakToB MO0 elle Oonee yBeNMHNTLCA
npu NosiBNIEHNN TypOYNEHTHbIX KPOBOTOKOB B BEHaX
HUXHUX KOHEYHOCTEWN, Yero, Hanpumep, HUKoraa He
NPOUCXOAMI0 B BEHAX FOJIOBHOrO MO3ra, rge namu-
HapHbI KPOBOTOK BCerga Obin ycTonymsbim [61].

Bce neno 6bino B TOM, 4TO npu nonyvyeHun T1-
B3BELUAHOI0 N300paxeHns BU3yannaauns kak apte-
puiA, Tak 1 BEH NMPOUCX0AuNa B YCIOBUSAX NMOMYYEeHNS
OAMHAKOBOro curHana “spkoin KpoBWu”, 4TO 3aTpya-
HANO ux anddepeHumpoBaHne. B cBga3M ¢ 3TUM
W.G. Bradley Jr. u Waluch V., C.L. Dumoulin
n H.R. Hart Jr., a no3xe n Edelman R.R. n coasT.
NnonbiTaNNCb PeLnTb 3Ty 3agadvy C NMOMOLLbIO MpPo-
CTPAHCTBEHHbIX MOJIOC NPEABAPUTENIBHOIO HaChILLE-
HUS NOTOKa B 3aBUCUMOCTW OT €ro pasHoro Hanpas-
NneHnst B apTepusix n BeHax [62-64]. B ocHoBe 3TOro
nexano ¢uanyeckoe noHmmanme G.W. Lenz n coasT.
TOro, 4YTO CMWHbI, BbIMbIBAEMblE B CPe3 M3 NnpeaBa-
PUTENIbHO HaCbILLEHHOW 061acTn, HE HECYT HMKAKOM
HamMarHM4eHHOCTW [65]. Pe3ynstatom 3TUX TeopeTu-
4yecKuxX NPeanonoXeHnin cTano nosieieHne ans obpa-
060TKkM n3obpaxeHns npun nposeneHun 2D-TOF MRV
OBYX HOBbIX [OMOJSIHUTENbHbLIX MOCNeaoBaTesNbHO-
cTeli. MNepBast U3 HMX Oblfla OCHOBaHA TOJIbKO Ha Mpu-
TOKe KPOBW A1 CO34aHMs COCYANCTOro curHana nog,
HeGonbwum yrnom FLASH (Fast Low Angle Shot) [66].
B ocHOBY BTOpOW nocnenoBaTenbHOCTM ObIfIO MOMo-
XXEHO 3HauyuTesnbHoe yanmHeHne TR u ykopoyeHue
BpemeHun axo (TE). Takxe Obina paspaboTtaHa rpagu-
eHTHaa nocnepoBaTtenbHocTb GRASS (Gradient-
Recalled Acquisitionina Steady State) u ewe 6onee
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ObICTpas NOCNeaoBaTeNIbHOCTb C YaCTUYHOM Nnepedo-
kycuposkon FISP (Fast Imaging Sequencewith
Partialrefocusing) [61, 67]. OgHako ons ycnewHoro
NCMNONb30BaHNS 3TUX MNOCNen0BaTENbHOCTEN MNpu
npoeeneHnn 2D-TOF MRV ocobo BaxHoe 3HayeHue
npuobpeTan BbIbOp Hambonee MOAXOASALLEro yrna
NMoBOpPOTA, Tak Kak CIMLLIKOM 60JbLLON yron noBopoTa
MOl MPUBECTU K HACBILEHMIO BEHO3HOrO CUrHana,
B TO BPEMS KaK CAMLIKOM Masblid yron noBopoTa Aa-
BaN MpuU BU3yanu3aunn BEH MOSIBNEHNE UBSINLLIHETO
wyma. Mo mHeHnto S.G. Ruehm, BeIGOp yrna 3aBucen
OT OpuWeHTauMm cpesa n3obpaxeHusi neprneHanKy-
NISIPHO UM NapanienbHo ocu cocyaa. Ans npoaosib-
HOW OpUEHTauUn ONTUMAasIbHbIM MOXET CTaTb Yron
oT 20 no 25°, Torga kak an1a n3obpaxeHus B nonepey-
HOW MAOCKOCTUK Yros OOJ/KEH COOTBETCTBOBAThL 45°.
Cpesbl 0oMKHbI ObITb TOHKUMW 1 HEMEPEKPbIBAKOLLM-
MUCSH, 4TO 06EeCcneynT KauyecTBEHHOE M300paxeHue
NPOEKLMIA, COOTBETCTBYIOLLLEE MAKCUMASIbHOMY MWH-
TeHcuBHOMY pexnmy (Maximum Intensity Projection —
MIP) [61, 66, 67].

dazoBo-kOHTpacTHasa BeHorpadusa (PC)

MNpoeeneHne ¢asoBo-koHTpacTHon MRV (He ny-
TaTb C KOHTPACTHO-ycuneHHo MRV) 6b110 OCHOBaHO
Ha TOM, 4YTO CMUWHbI, ABUXYLUMECS Yepes3 rpagueHt
MarHMUTHOro nons, npuobpeTtaroT uHyo ¢asy (Ppaso-
Bbli1 CABWUI) MO CPABHEHWUIO CO CTATUCTUYECKUMMU CMK-
Hamu, a 0OOABNEHHbIM B 4AHHOM Cilydae OUNonsipHbI
rpagmMeHT BAUSIET TOJNIbKO Ha [ABMXYLLUMECS CMUHBI,
koTopble npuobpetanu $asy B 3aBUCUMOCTU OT KX
crneymdunyecknx xapakTepucTuk noToka. Takum
00pasom, pasHuua mexay $asosbiMy JaHHBIMW ABYX
nocnenoBaTenbHO MOJTyYEHHbIX N300paxXeHnin orpa-
HUYMBaNachb TONbKO Has30BbIMU CABUrAMMU OT ABUXY-
Lmxcs cnuHoB [67]. Mpn 3TOM n3MepeHHas Ppa3HOCTb
$a3 B 0TAENbHBIX MMKCENSX NOTOKA HENOCPEOCTBEH-
HO Oblila CBsi3aHa CO CKOPOCTLIO MOTOKa BOOJb Ha-
npaBfeHnst N3MEHEHNS MEPBOro MOMEHTa, KOTopoe
OblN0 Ha3BaHO HarnpasieHWEM, 3aKOAMPOBAHHLIM
ckopocTbio VED (Velocity-Encoded Direction), pearu-
PYIOLLMM B 3aBMCUMOCTM OT HanpaBiEHHOCTU KPOBO-
Toka BAOMb ocu X, Y unn Z. 3Ha4eHre KOAMpPOBaHUS
ckopocTn B atom cnydae (Velocity ENCoding value -
VENC) morno onpenensite HanboJibLUIYo N3MepsemMyto
ckopocTb. CooTBeTcTBylOLLEe 3HaveHne VENC npwu
npoeefeH MRV gonxHO GbiTb BbIOMPaANoch Taknum
06pa3om, 4TOoObl OHO MPEBLILIANIO MaKCHMMasbHYO
0XnOaemyro CKOpocTb NpUMEpPHOo Ha 25% [68, 69].

Bce BbileonMcaHHble 6eCKOHTPACTHLIE METOAMKM
nposeneHns MRV no3Bonunn KOCBEHHO MAEHTUDU-
UMpoBaTb TPOMOO3 BEH HUXHUX KOHEYHOCTEN 1 Ta3a,
NOCKOJIbKY OKpY>KatoLLLaa cocy, HenoaBuxXHas Msirkas
TKaHb MOKa3biBasia 3a CYET HAMarHWYEeHHOCTU CUr-
Ha/IbHYl0 MyCTOTY (“4epHy0 KPOBb”) B BEHO3HOM
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npoceete npu T2-B3BELUEHHOM WN300paxXeHun unm
MOBbLILUEHHbIA CUTHAN OT MOTOKAa ABWXEHUSI BHYTPU
cocyna (“apkyto KpoBb”) npu T1-B3BELIEHHOM M30-
OpaxeHunn. Hepoctatkn aTMx MeToAMK Obinn CBA3aHbI
C HeJocTaTO4HbIM Ka4yeCcTBOM BU3yanm3auum BeH
BO BCEX aHaTOMMYeckux 0OnacTsaX M3-3a BbICOKOM
BEPOSATHOCTM NosiBneHus aprtedakrtos. Kpome T0ro,
OHM He MNO3BOMNIN HEMOCPEeACTBEHHO A0OUTLCS
BM3yasim3auum Tpomba ¢ MOMOLLGIO MOSTYHEHUS C HErO
curHana nocne NPoxXoXAEeHMS PaaMo4acTOTHONO UM-
nynbca [70].

Ucnonb3oBaHMe meToaa NnpsiMom

BU3yannsaumm BeHo3Horo Tpom6a (DTI)

Ewe ogHMM B6eCKOHTPACTHBIM METOAOM BU3yanu-
3aumn BEHO3HON CUCTEMBI, KOTOPbIM HE YNOMUHAICA
npu paccmoTpeHnn 6a3oBbix BonpocoB MR-Angio-
graphy, HO 9BAANCS NPUEMEMbIM OJ1s1 €0 UCMONb30-
BaHMA npu nposeneHun MRV, ctan meton npsamon
Bu3yanudaumm Tpomba (Direct Thrombus Imaging —
DTI). B ocHOBe faHHOrO MeTona nexarn aHanns n3o-
OpaxeHus B T1-B3BELUAHHON MarHUTHO-PE30HAaHC-
HOWM MOCNefoBaTeNbHOCTU B pexume 2D, nonyyme-
e Ha3BaHne Magnetic Resonance Direct Thrombus
Imaging — MRDTI [70].

B otnnume ot 60MbLLIMHCTBA BECKOHTPACTHBIX Me-
TopoB MRI, koTopble onpeaensnu TpoMob Kak nycToTy
noToka nnv oedekT KOHTPACTHOrO 3anONHEHMS], Mar-
HUTHO-pe30HaHcHasa npsamMas MRV Tpomba Bu3yanu-
31poBasna ero Ha NoAaBneHHOM GOHE B BUAE SAPKOro
curHana.

MNepBbIMM 9TOT npuemM npu BbiNnoaHeHUn MRV
C uenbto guarHoctuku LEDVT B 1997 r. rony anpobu-
posanu A.R. Moody u coasrT. [71]. B ocHoBe nony4ye-
HUS [OMOJSIHUTENIbHOW APKOCTM OT Tpomba nexasno
NOBbILEHNE WHTEHCMBHOCTW €ro curHana us-3a
obpasytoLLerocs MeTreMornodbrHa, B peaysnbsrarte ye-
ro npoucxoguno npenckasyemMoe CHuxeHue T1.
BbicOkasi MHTEHCUBHOCTb CUIrHana BO3HMKana nepeo-
HayasibHO Ha nepudepumn CrycTka, KoTopbli CO Bpe-
MEHeM pacnpoCTpaHsaCs B HaNpaBieHUU LleHTpasb-
HOI ero 4yactu. B panbHenwem K curHany, reHepu-
pyeMoMy camvm TpomMOoM, [06aBAsSACS CUrHan ot
KPOBM, OMbIBatOLLEN TPOMO, BM3yannaaums KOTOpon
Oblna oNTMMasbHOW MPY UCMNONBL30BAHWUM UMIYJLC-
HOWM nocnefoBaTeslbHOCTU BOCCTAHOB/IEHUS WHBEP-
cun, KoTopas nonyyuna HaseaHue bSSFP (balanced
Steady - State Free Precession).

®oHOoBBLIN curHan Ha T1-B3BeLeHHOM n3obpaxe-
HUW MOT ObITb LOMOSIHUTENBHO NMOAABIIEH C MOMOLLLIO
pexunMa XnponoaaBfieHns, YTO oka3blBaso onpeae-
NEHHYIO MOMOLLb M B AMArHOCTMKE OCTPOro Tpombo-
3a. OgHako, Kak nokasanu fanbHernwmne nccnenosa-
Husa R.E. Westerbeek n coast., atux MRDTI-npruemos
ONng xopoluen sBnudyannaaumm octporo DVT B pexume

2D npw pa3nM4HO BPEMEHHO NepcnekTvBe okasa-
nocb HepocTtatoyHo [72]. B 2014 r. M.Tan n coasT.
OTMETWIN, 4YTO AaHHasa MeToamnka obnagaet 95% vyB-
cTBUTENBHOCTLIO 1 100% CcneundUyYHOCTBLIO UCKIIO-
YUTENbHO NPUY BU3yanuaauum NogOCTPbIX U peuuan-
BMPYKOLLMX TPOMOOB, B KOTOPbIX 0OpPa30BaBLUMIACA
MEeTreMorsiobrH MOXET BbICTyNaTb B PO 3HOOTEH-
HOrO KOHTPACTHOrO areHTa, HO MaJslo NMpuUrogHa npu
OCTPbIX BEHO3HbIX TpoMbax [73].

B nocnepHee Bpems ans anarHoctuku LEDVT 6e3
NPUMEHEHUsI KOHTPACTHOro BellecTBa OblNn pas-
paboTaHbl HOBble TpexmepHble 3D-T1-B3BeLlEHHble
Metogbl MRV [74, 75]. NMpuHuUMn, nexawiunii B OCHOBE
3TUX METOLOB, 3aK/IO4AETCH B TOM, 4YTO CUrHan Be-
HO3HOro KPOBOTOKA MOAABNSETCS, YTOObI NO3BOSIUTL
BM3yasiM3MpoBaTb BHYTPUNPOCBETHLIA TPOMO B npe-
[enax BeHO3HOro npocseTa. B ocHOBE HOBOro MeTo-
na, npennoxeHHoro B 2015 r. K.M. Treitl u coasr., ne-
Xan NpuHUMN NpsiMol BU3yanusaumm Tpomoba, 0CHO-
BaHHbIM Ha co3patoliemcs adpdekTe “4epHoin kposu”
NMoCPeLCTBOM MCMOMb30BaHUs GbicTpoli 3D-nocne-
noBartenbHocTU turbo-spin-echo ¢ nepemMeHHbIM
yrfiom nosoporta [74]. HegocTtatoyHo vHAMBUAyasIb-
HO nogoOpaHHbIA yron NoBOpOTa, Kak nokasan aHa-
13, npoBegeHHbIn B 2017 . I.A. Mendichovszky
N coaBT., MOr ObITb HeJOCTaTO4YeH As MOJIHOro
noAaBfiEHUs1 CUrHana OT 4pe3Bbl4aiHO MenJIEHHOro
BEHO3HOr0 KPOBOTOKA, YTO ABMIOCH MPUYNHON MOSIB-
JIEHNS B HEKOTOPbIX ciydaax aprtedakToB [75].
YCcoBepLUEHCTBOBAHHAs METOAMKA, MOJyYMBLIAS Ha-
3BaHune BBTI (Black-blood Thrombus Imaging), coye-
Tana B cebe 10T Xe 3D-turbo-spin-echo ¢ gononHu-
TeNbHbIM 06ecneynBaloLMMCS CreunanbHon npo-
rpammon 06paboTkm n30OpaxeHns NpUeMom noaaBs-
JIEHUS 4YepHOro LuBeTa, MONMYYUBLUMM CErogHs
Ha3aHue DANTE (Delay Alternating with Nutation for
Tailored Excititation) [75]. NMpenBapuTensHoe ncecne-
[OBaHWe, NpoBeOeHHOe C wucrnosb3oBaHem MR-
ckaHepa C MarHUTHbIM nonem 3 Tn, nokasano, 4To
6eckoHTpacTHas 3D-BBTI MRV MoxeT 06HapyxmBaTb
DVT c Bbicokom vyyBcTBUTENBHOCTHLIO (90,4%) 1 cneun-
duruHocThio (99,0%). B kauecTBe CpaBHEHUS aBTOpa-
MW MUCMONb30BANCA METOL KOHTPACTHO-YCUNEHHOM
3D-CE MRYV [76]. AHanorunyHble 1 gaxe bonee ybeam-
TenbHble faHHble Obiny nonyveHbl C. Hanwei 1 coasr.
B 2018 r. Ha NpuMepe NcnonbL3oBaHUsA Hanbonee pac-
npocTtpaHeHHoro MR-ckanepa 1,5 Tn [77].

BecKoquacTHan MarHUTHoO-pe30OHaHCHas

Busyanusauusa TIOJIA (MRAPE)

BTopbiM OCHOBOMOMarawWwum HamnpaBiieHUEM
pa3eutmsa MRI B guarHocTmke BEHO3HOro TPOMO03M-
6onmama (VTE) ctana BO3MOXHOCTb UCMOJIb30BaHMS
naHHbIx MR-Angiography B AuarHoctuke Tpomb6o-
ambonunun neroyHon aptepun (PE). OCHOBHbLIM Npeu-
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mMyuwiectsom MR-PA B peweHun paHHOW puarHoc-
TMYECKOM 3a4aynM MO CPABHEHUIO C KOMMbIOTEPHO-
ToMorpaguyecknm mccnenosaHuem (CT-PA) 3apy-
OeXHbIMW aBTOpamMu Ha3blBaNOCb OTCYTCTBUE
paanaunoHHOro Bo3aencTams [78].

Ncnonb3dyemble Ha HadvasbHbIX 3Tanax npoBeae-
HUS UCCNefoBaHUA MeaeHHble ABYXMEPHbIE METO-
Opl (2D-TOF n 2D-PC) ¢ orpaHvyYeHHbIM aHaToOMU-
YeCKMM OXBaTOM W MIOXON AMdPEepPeHLNPOBKONA
MEOJIEHHOr0 KPOBOTOKa MPMBOAWMAN K MOSIBAEHMUIO
6onblOro konuyecTea aptedakToB, 4TO caenano
NCMNONb30BaHMe 3TUX MeToamk nposeneHus MR-PA,
no MHeHuto J.F. Meaney 1 coaBT., ManonepcnekTmB-
HbIM 4519 aHrnonynbMoHorpadum [78-80].

MosiBneHne Gonee ObLICTPOV MOCNeaoBaTesNbHO-
CTW, OCHOBaHHOW Ha cMeHe rpagmenTa (GRE) n nyy-
LNX anropuTMOB BU3yanusaumm B pexmnme 3D, noka-
3a/10 OnpefeneHHble MepCcrnekTVBbl AaNbHENLIEro
ncnonbdosannsa MR-Angiography B pacno3HasaHum
PE [81, 82]. OgHako, HECMOTPS Ha 3TU OOCTUXEHWS,
NPOAOIKAIOLLMECH OrpPaHMYEHNS NPOCTPAHCTBEHHO-
ro pa3peLleHns 1 HEBO3MOXHOCTb CO CTOPOHbI HEKO-
TOPbIX MALMEHTOB OJUTENbHO 33a4epXaTb AbIXaHue
He MO3BOJIMAN AOOUTLCSH OTYETINMBON BU3yannaaLmm
Ha YPOBHE CErMeHTapHbIX M CybCermMeHTapHbIX Je-
royHbix aptepuii [83]. Kpome TOro, cama metogmka
nposeneHns MR-AngioPulmonography (MR-PA) Tpe-
6oBasna fanbHelLero CoBepLLIEHCTBOBAHUS U CBOEN
cTaHgapTu3aumm, Tak Kak TpakToBKka pe3ynbTaToB
B O4YE€Hb MHOMMX CIy4asx HOCuna CyObEeKTUBHbIN Xa-
pakTep 1 Ha CEerogHsi, HECMOTPS Ha BCE NOMbITKU, HE
cMorna B cBoen MHpopMaTnBHOCTM NpeB3onTn CTPA.

KoHTpacTHO-yCuUneHHas

MP-BeHorpacdpus

YynTtbiBas oTpuLaTenbHble CTOPOHbI MPUMEHEHUNS
B anarHocTuke LEDVT nobbix 6€CKOHTPACTHbLIX METO-
nos MRV, 3akntoyatomecs B NOABIEHNN HErATUBHbIX
0191 NoJly4eHns1 CTabunbHOro Ka4eCTBEHHOMO N3obpa-
XeHNs BEH 3P HEKTbI HACBILLLEHMS B NPOA0JIbHOM M10-
CKOCTU NpU UCMNONb30BAHUN BPEMSNPONETHOM
2D-TOF MRV unn aptedakTbl, BO3HUKAIOLIME MPU
nomnepeYyHoOn penakcauun BO BPEMS MCMONb30BaAHMM
$a30B0O-KOHTPACTHOW rpagueHTHOM nocnenoBaTesb-
HocTn 2D-PCMR VGRE, cneumannctsl npuwnm kK 3a-
KJTIOYEHMIO, YTO MOBLILLIEHNE KAYeCcTBa M300paxeHus
BO3MOXHO OyaeT AOCTUrHYTb nytem ycunenus MRI
KOHTpacTHbiM BeuiectBoM (Contrast-Enhanced
MRV - CE MRV).

MNpepnonaranock, 4YTO Mcnonb3osaHve npu MR
BHYTPUBEHHbIX KOHTPACTHbIX areHTOB Mpu MenJieH-
HOM KPOBOTOKE B BeHax co3gacTt 6onee Gnaronpusr-
Hble YCNOBUS AN UX BU3yanu3aumu, 4TO MO3BOSUT
nonyyaTb 06beMHble 3D-AaHHbIE B NOOOM OpUeHTa-
umn 6e3 3HauMTeNnbHOW noTepu curHana [84-88].

2021, rom 25, Nel

C nomoLbio TpeXMEPHbIX 00bEeMHbIX HAOOPOB AaH-
Hblx npu nposegeHun CE MRV B utore ypanoch
3HAYUTESNIbHO YNYYLIUTb CKBO3HOE MPOCTPAHCTBEH-
HOE paspeLueHne, COKPaTUTb BPEMS 9Xa U Kak crnen-
CTBME YMEHbLINTb KOMIMYECTBO BbI3BAHHbLIX [OBUXE-
Huem apTedakToB Aaxe B YCIOBUSX CIOXHOM OPUEH-
Taumn kposoToka [89]. OgHako nNepBble MOMbITKA
MCNONb30BaHMA KOHTpacTupoBaHus BeH npu MRV
OblN HeyAAYHLIMU 1 HE NPUBOOMIN, KaK 0Ka3anoch,
K MONOXUTENbHOMY 3anjaHMPOBaAHHOMY 3} deKTy.
Bce neno B ToM, 4TO 00bIYHO [OCTYMHbIE B TO BPEMS
BHEKJIETOYHbIE KOHTPACTHbIE areHTbl UMEeN OTHOCU-
TeJIbHO KOPOTKOXMBYLLYIO COCYAMCTYIO dasy, Tak Kak
[0CTaToO4YHO ObICTPO Mepepacnpenensnnucb B npo-
CTpaHCTBE BHeEKNIeTO4YHOM xuakocty [90, 91]. Mpen-
CTaB/IAOCH, 4TO o4YepesHble JOCTUXEHUS B 0BnacTu
Gr3NYEeCKMX CBOMCTB KOHTPACTHbIX BELLECTB MNO3BO-
NIAT NPEeOoAOoNeThb BbILIEYNOMSHYTblIE TPYAHOCTU. Tak,
BCKOPE K MUCMONb30BAHUIO B KIIMHNYECKOM MPaKTUKe
onsa  MRI-KOHTpacTupoBaHus ObiNM  NPeanoXeHsbl
KOHTPACTHbIE BeLLeCTBA HOBOro MOKOMEHMS, MNOny-
YMBLUME Ha3BaHWE KOHTPACTHbIX MpenapaToB “nyna
KpoBW” 13-3a CNOCOOHOCTM YCTaHABANBATbL CUJTbHYIO
KOBaNEHTHYIO CBA3b C 6esikamMu Miasmel.

OpHUMM 13 TakMx NPenapaToB, C MOMOLLbIO KOTO-
pbiX ObINW NPEeanPUHATLI MOMbITKMA YAYHLLIEHNS KOH-
TPACTMPOBAHUS BEHO3HOW CUCTEMbI HUXHUX KOHEY-
HOCTEN N Tasa, SBASIMCb KOHTPACTHbIE BELLECTBA,
cogepxawpme B cBoen ocHoBe ragonuHui (Gd).
CBasblBasiCb C anbOYMWHOM Mna3mbl, ragofvHUI
npoasieBan BPEMSI HAXOXOEHUS KOHTpAcTa B KPOBWU,
4yto, No MHeHuto C.P. Cantwell n coaBT., He TONIbKO
Obls10 CNOCOOHO YCTPaHNUTbL BPEMEHHLIE OFPaHNYEHUS
B MOJIYYEHUM YOOBNETBOPUTENbHLIX U300PAXEHWN,
HO 1 IOCTUMHYTb M306paXkeHns C 04eHb BbICOKMM MPo-
CTPAHCTBEHHBLIM pa3peLUeHneM KakK rnybokon, Tak 1
NOBEPXHOCTHOWM BEHO3HbIX cucTem [92]. 1o MHEeHMtO
M.R. Prince n coaBT., UCNONb30BAHNE rag0NHUSA
B YCNOBUSIX ObICTPOro CKaHMPOBaHUSA MO3BOIUIO A0~
CTUrHYTb HAMHOrO Jy4LIEero COOTHOLUEHWS curHan/
wym (better Signalto Noise Ratio — SNR) n nonyuuts
ropa3no 60sbLUYI0 TOYHOCTb UCCNEA0BAHUS B YCIO-
BUSIX ME[JIEHHOI 0 NoToKa, Aaxe npu 60/bLLON N3BK-
nmctoctn BeH [93]. OcobeHHO, C TOYKM 3peHus
C.E. Spritzer n coasrt., C.P. Catwell n coasr., 970 Kaca-
JIOCb MCCNefoBaHUS ryboKMX BEHO3HbIX KOMNMEKTO-
POB rOJIEHN, BU3yanu3aLms KOTOpbIX C noMoLbio US
ocTaengna xenatb nydwero [11, 92].

KnuHuyeckme unCnbITaHNS HOBbIX KOHTPACTHbIX
npenapaToB HA OCHOBE raf0fIMHUSA, UMEIOLLMX YCTON-
YMBYIO CBSI3b C OenkaMum KpoBU, C LiESbIO BU3yanmaa-
LM BEH HAYaNUCb aKTUBHBIMY TEMMNAMN.

OpHum 13 Takmx npenapatoB Obi1 MS-325, co-
nepxawimnin ragodocBecuT TPUHATPUIN — KOHTPACTHOE
BELLECTBO HA OCHOBE ra0fIMHNSA HOBOIO NMOKOJIEHNS
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C NeproaOoM nonypacnaa B CbIBOPOTKE KPoBu 2—-3 4
[94]. OnuTenbHbIA BHYTPUCOCYAMUCThIN NEPUOL NOSyY-
BblBeEHMS ragodocBecuTa TpUHATPUA O0CTUrasncs
3a CYEeT HEMENEHHOr0 06PaTUMOro HEKOBASIEHTHOMO
CBsi3bIBaHUSA Manekysbl Gd ¢ anbOyMUHOM, B pe3yb-
TaTe 4ero MMHMMU3MPOBANAcb 3KCTPAKUMUSA Xxenata
rafofiMHMA B Kanunaspax, YTo 3HAYNTENbHO CHUXaOo
no4yeyHyto akckpeumto. CBsA3aHHbI C anbOYMUHOM
raflofivHU 3HaYNTENBbHO yBENMYMBan spems T1-pe-
nakcaumm, B pesynbraTte Yero 1 ygaBanoCb AOCTUr-
HYTb CTOMKOrO W KayeCTBEHHOro n3obpaxeHus Be-
HO3HOM Mmarnctpanu [95].

MoaTBepxaeHeM aTOMY CTano MCCneaoBaHue,
nposeneHHoe B 2014 r. L.A. Kramer u coasTt. [96].
MonyyeHHble aBTOpamu pesynstatel CE MRV ¢ unc-
NoNb30BaHNEM OOHOKPATHONO BHYTPUBEHHOrO BBE-
neHns ragodocBecuTa TpMHATPMS NOATBEPONAN Bbl-
COKYl0 9(PdEKTUBHOCTb MeToda B KOMMIEKCHOM
OLLEHKE COCTOAHMNS BEHO3HOM CUCTEMBbI. KOSIMYeCcTBO
apTedakToB BHYTpPMNpoceeTHOro notoka npu 3D-CE
MRV ¢ ncnonb3oBaHnem ragosivHus, Kak no cTeneHn
BbIPQXXEHHOCTW, TaK 1 MO YacToTe B CpaBHEHUN C Bec-
KOHTpacTHbIMK 2D-nocneposatensHocTaMmun TOF n PC,
OblI0 3HAYUTENbHO CHUXeHOo [96]. Mo MHeHuto
L.A. Kramer n coaBT., ragodoCBeCUT TPMHATPUIA C Ero
ONNTENbHBIM BEHO3HBIM YCUIEHMEM U YCTONYMBBLIMM
CBOMCTBaMKN 06nagan noTeHuManoM MakCUmMn3nmpo-
BaTb AMana3oH aHaTOMMYeckoro oxeaTa, obecrneym-
Basl MOCTOSHHYIO WMHTEHCMBHOCTb BHYTPUMPOCBET-
HOro curHana, gaxe npu HeobxooMMOCTM NpoBeae-
HUS Yy OOHOMO M TOrO Xe MauMeHTa HEeCKOJIbKUX MOo-
BTOPHbIX CKaHMPOBaHM ©6e3 HeobXxoaAuMOCTu
OOMONMHNTENIbHOIO BBEAEHMS KOHTPACTAHOro BeLle-
ctBa [96-98]. Kpome TOro, Mcnonb3oBaHue raao-
docBecuTa TpUHATPUA B KayecTBE KOHTPACTHOro
ycunutena MRV no3B0OAMAO yCTPaHUTbL pa3sutme ad-
dekTa NOMYTHEHUSI NPOCBETa BEH, PACMOJIOXEHHbIX
omnctanbHee knanaHa [99], a Takxke yCTpaHUTb MOMYT-
HEeHVe MarMcTpasbHOro NoToka, MpomucxoasLee cer-
MEHTAPHO Ha YPOBHE BMAAEHUs MPUTOKA, Tak Kak
“Taxenbl” ragonvHMA He gaBan pPasBUTbLCHA A0MNON-
HUTENBHOW TYPOYNEHTHOCTU U U3MEHUTb TAMUHAP-
Hbll KPOBOTOK B BeHe [100]. B otnnume oT paHee
NPeasIoXeHHbIX KOHTPACTHbIX BELWECTB, NPY UCMOJb-
30BaHuM ragodocdara TpUHATPUSA MNOJSIHOE COCYAN-
CTOe pacrnpegenieHne KOHTpacTa, Ha3blBaemoe
TakXke YCTaHOBMBLUMMCS COCTOSIHMEM, HacTynano
B TeyeHne 4-5 MuH nocne KyouTanbHOW MHbEeKLU MK
KOHTpacTa, ycTpaHasa no0ble A4OMNONHUTENbHbIE MO-
MYTHEHWS, YTO NO3BONSAN0 A0OUTLCS 3HAYNTENIBHOIO
NOBbLILLEHNA Ka4yecTBa BU3yanu3auum BEH Ha BCEX
ypoBHsIx koHeyHocTn [101] (puc. 1). OnpeneneHHble
NepcnexkTMBbl NPU UCMONb30BaHUN FaO0INHUA Ha-
METUINCh U B AMArHOCTMKe TPOMOO3IMOONNM Neroy-
HOW apTepun (puc. 2).

Puc. 1. KoHtpactHo-ycuneHHasa rogonvHnem Gd-CE MRV
B pexume 3D ¢ MCnonbL30BaHNEM TPaaNEHTHOM UMMYSIbC-
HoW nocnepoBaTenbHOCTM GRE. T1-B3BelweHHOE M300pa-
XeHune. Busyanusauus oy6nmpoBaHHON MOBEPXHOCTHOW
OefpeHHON BeHbl crnpaBa BapuvaHT HOPMbI (Mokas3aHo
cTtpenkon). Cnea aHanoOrMyHblil y4acTOK MOBEPXHOCTHOM
6GenpeHHo BeHbl OKkJIto3mnpoBaH Tpombom (no [10]).

Fig. 1. Contrast-enhanced Gd-MRV in mode 3D-CEMRI-
Gd-GRE. T1-weighted image. On the right — high resolution
MRI in the coronal plane showing duplication of the
superficial femoral vein (arrow). On the left — note that the
superficial femoral artery is not visible because it was
occluded at the groin (from [10]).

Kakue xe HegocTaTku GblIM OTMEYEHbI aBTOpamMm
BO Bpems npoeepeHns CE MRV ¢ ncnonb3oBaHneM
ragonMHMEBbIX KOHTPAcToB? OQHUM 13 Takux Hepo-
CTaTKOB SIBUJIOCb CTOMKOE apTepuanbHOE YyCUeHne,
NPUBOASLLEE K HAJIOXEHWNIO COCYAUCTbLIX apTepuanb-
HbIX N BEHO3HbIX CTPYKTYP APYr Ha Apyra Ha obLiem
PEKOHCTPYMPOBaAHHOM n300paxeHun [96]. Mo MHe-
HUIO CreunanucToB, B uaeane npu AMHAMUYECKON
3D-CE MRV npu npoBeneHnn pekoHCTPYKLMN N30-
OpaxeHus nuKoBas apTepuanbHas ¢dasa [omKHa
yOanaTeCHa 13 NMKOBOM BEHO3HOM dasbl, YTO B UTOre
NO3BONAUT NONYYNTb N3ONNPOBAHHbLIA BEHO3HbIN CUT-
Han [102]. Mo mHeHuio L.A. Kramer 1 coaBrT., ycTpa-
HUTb 9TOT HELOCTATOK YACTUYHO MOFIO MO3BOJSIUTL
NCMNONb30BaHWE OOMNOJIHUTENBHOW NpoLeaypbl — CO-
34aHus CcyOBOJIIOMETPUYECKUX MPOEKLUMIA MaKCu-
MasnbHOM MHTEHCUBHOCTW BeH [96], B CBA3M C 4eM
nccnenoBaHvs NPOAOIKUINCH.

YunTelBas MOTEHLMANbHYIO TOKCMYECKYIO onac-
HOCTbIO KOHTPACTHbIX MPEnapaToB Ha OCHOBE rago-
JINHWS, C LeNblo KOHTpacTHoro ycuneHma MRI Haym-
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Puc. 2. KoHTpacTHo-ycuneHHas ragonuHmem Gd-CEMR-

Angiography nerknx (MR-PA) B pexume 3D-GRE.
T1-B3BeleHHOe M306paxeHne. CTPenkoi nokasaH oyar
HW3KOrO CUrHana B IEBOM OCHOBHOW NEro4HOM apTepuu,
4YTO COOTBETCTBYET JIErO4HON ambonum (no [45]).

Fig. 2. Contrast-enhanced Gd-MR-AngioPulmonography
in mode 3D-CEMRI-Gd-GRE. T1-weighted image. The
focus of a low signal in the left main pulmonary artery is
shown by an arrow, which corresponds to a pulmonary
embolism (from [45]).

HaloTCs pa3paboTka, a 3aTeM U KIMHUYECKME UCTIbI-
TaHWS HOBbIX KOHTPACTHbIX MPENapaTos, NOAYYMBLLMX
HasBaHMWe KOHTPACTHbIX COeAMHEHWIA “nyna KpoBu”,
coaepxalmx B CBOEM COCTaBe B KayeCTBe OCHOB-
HOro areHTta okcup xenesa (Fe;O,). B ocHoBe mexa-
HU3Ma OENCTBUS OAHHbIX KOHTPACTHBIX NPenapaToB
nexan TOT Xe NPUHUMM, 4TO U NPU UCNOAb30BaHUMU
raflo/IMHNN-COAEPXALLMX KOHTPACTHbLIX BELLECTB,
a UMEHHO 3aMeffieHne 3BakyaLumm KoHTpacTa us au-
CTa/lbHbIX CErMEHTOB HWXHUX KOHEYHOCTEN 3a cyeT
NX TPOMHOCTU U CBSI3M C afibOYMUHOM Nia3Mbl KPOBU.
OpHako pellanachk 9Ta 3afaya 3a CHeT ApYyroro XMmMum-
yeckoro areHta. K Tomy xe ecnv ragonnHunin ¢ pusn-
4ecKol TOYKM 3peHus Obli NapamMarHeTekoMm, TO va-
CTMLbI OKCMAA Xenesa nNpu nonagaHnm B KPOBb JaBa-
NN cynepMarHuTHbIn ad ekt (superparamagnetic
particle of iron — SPIO).

N3HavanbHO B pa3paboTky HOBbIX KOHTPACTHbIX
npenapaToB HA OCHOBE OKCUAA Xene3a BKIYUINCh
crneumanncTbl HopBexXcKkor komnaHuu Nycomed
Imaging. lepBbiIM KOHTPACTHbLIM MpenapaToMm, Co-
OepXalwmyM B CBOEM COCTaBe YacTMYKM OKCuaa xene-
3a, 6bina cybctaHuma NC100150, koTopas npeacTas-
nana coboi KonnouaHbl npenapart, COCTOSLLMA U3
cyneprnapamarHMTHbIX HAHOYaCTUL, OKCMAa Xenesa
B konmyectee 30 mr(Fe)/mn, cTabunnsMpOBaHHbIX

2021, rom 25, Nel

YrNeBOOHO-MONNITUNEHITINKOIEBLIM
[103, 104].

OpHUM 13 NepBbIX O BOSMOXHOCTW UCMOMb30Ba-
Hua NC100150 ¢ uenbio NpoBeAeHUst PEHTTEHOKOH-
TpactHo MRV coobwwunn M. Aschauer n coasrT.
[105]. PesynbTathl MPOBEOEHHbLIX WCCNenoBaHWUI
B CPaBHEHUW C PEHTreHOKOHTpaCTHOW dneborpadu-
en, KoTopas BbICTynana B pOnAu CTaHOapTa CpaBHe-
HWS, NoKasanu, 4TO YYBCTBUTENBbHOCTb M cneunduny-
HOCTb mcnonb3oBaHua NC100150 npwu npoBeaeHun
CE MRV cocTtaBunmM COOTBETCTBEHHO: AJI9 MNOoA-
B340LWHbIX U 6eapeHHbIx BeH 100%, ons noakoneH-
Hbix BeH 100 n 83,3%, aona BeH ronenun 83,3 n 95,3%.
Takum obpa3om, obLLas YyBCTBUTENbHOCTL COCTaBMIa
93,3%, a cneunduyHocTb — 96,5%. TexHuka npose-
neHnsa CE MRV 3akntoyanack BO BBEAEHMM NALMEHTY
yepes KyObuTasnbHYl0 BEHY npenapata CoO CKOPOCTbIO
2 Mmn/c B Tpu BOMIOCHBLIX MprvemMa A0 o0uwen [o3bl
5,0 mrFe/kr macchol Tena (nepeas go3a — 0,75 mrFe/
kr, BTopas no3a — 1,25 mrFe/kr, TpeTtbs no3a — 3
mMrFe/kr). CkaHMpOBaHME OOHOr0 WMAM HECKONbKMX
COCYOUCTbIX CErMEHTOB (Ta3a, Oenpa, roneHun) Bbl-
MOJIHSIOCh NMOCHE KaXA0ro nocnenyoLLero BBeAeHNS
npenapata. WccneposaHua nposoamnucb Ha MR-
CKaHepe C MarHuTHbiM nonem 1,5 Tn, oCHaWeHHOM
TPEXOCEBOW rPagUeHTHON CUCTEMOM C MakCUMasibHOMN
amnnmTtygon 23 MTn/M 1 ckopocTbio HapacTaHus 105
MTn/m/c. Ana NOKPbITUA ANCTANIbHON YaCTU HUXHEN
MoJIOl BEHbI 1 Ta30BbIX BEH NMOMeLLIanack rmbkas mac-
CMBHas KaTywka C 4eTblpbMs cermMeHTamu. MR-
CKaHMPOBaHME Ha4MHanacb Yepes 2 MUH Nocne nep-
Bon mHbekumm NC100150 gnsa obecneyeHns Bu3ya-
nm3auuu B paBHoBecHo dase. ObLuee cpenHee Bpe-
Ms1 CKaHMpoBaHus coctasuno 17 muH [105].

B wnccnepoBaHusx, nposeneHHblx E.M. Larsson
N COaBT., B KQ4eCTBE KOHTPACTHOrO BeLLeCTBa, CO-
Jepxaliero okcup xenesa, Obin B3AT npenapar
“KnapuckaH”, Npon3BeaeHHbIN OpYro HOPBEXCKOM
dupmonn Amersham Health. NccneposaHne Hocuno
9KCMEePUMEHTANBHO-KIIMHUYECKNIA XapakTep (puc. 3).
TexHnka Ncnosib30BaHMA 3TOMO KOHTPACTHOMO BeLle-
cTBa BO BpeMs nposeneHns CE MRV 1asa n HUXHNX
KOHEYHOCTEN Bblia aHanornyHa BbllLENpeacTaB/eH-
Hon. OpgHako HenocpencTBeHHO 3D-Bu3yanusaums
MarncTpasnbHbiX BEH HAa BCEX YPOBHSX KOHEYHOCTU
1 Tasa oCyLecTBAsNaCb NOCPEACTBOM HOBOM nocne-
nosartenbHocTn Turbo Fast Low Angle Shot (TFLAS),
MMeIoLLIEN cneaytoLume xapaktepuctukn: TR/T16,8/2,1;
yron nosopota 25°; TonwmHa nauTel (slab) 128 mm;
pasmep matpuubl 200 x 512; none 3penHnsa 338 x 450
MM; addeKTMBHASA ToslMHA Neperopoakn 3,2 Mwm;
BpeMs 3axBaTa 43 ¢ ¢ NocToOpaboTKoM N300paxeHns
npyv MNOMOLWM MYAbTUMAHAPHON PEKOHCTPYKUMMN
M NPOEKLMM MaKCUMasIbHOW MHTEHCUBHOCTU. OugHKa
KayecTBa BU3yann3auum BEH HA Pa3NYHbIX YPOBHSX

nokKpbITEM
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Puc. 3. KoHTpacTHo-ycuneHHas CE MRV B pexume 3D ¢ ncnonb3oBaHMeM MMMYNbCHOW MnocnenoBaTtefibHocT turbo-
fastlow-angleshot. T1-B3BeleHHOE M300paxeHne. B kauyecTBe KOHTPACTHOrO mpenapara Mcnonb3oBaH “KnapuckaH”,
copepxXalwmii okeua, xenesa. a — Busyanuaaums 6epeHHbIX U NOAB3AOLLIHbIX BEH. BapnaHT HopMmbl; 6 — BU3yanusauus
6GelpEeHHbIX, MOAKONEHHbIX U BEH rofieHn. OKKIIO3MOHHbIA TPOMOO03 N1EBOI MOBEPXHOCTHOM BEAPEHHON BEHBI 1 BEH FONEHN
npw xopoLuer Budyanusauum rnybokon 6eapeHHol BeHbl (no [106]).

Fig. 3. Contrast-enhanced MRV in mode 3D turbo fast low-angle shot. T1-weighted image. “Clariscan” containing iron
oxide was used as a contrast. a — contrast-enhanced MRV image of lower abdominal and pelvic vessels including internal
iliac veins reveals no thrombosis; 6 — contrast-enhanced MRV image of thighs shows no contrast filling of left popliteal vein
and superficial femoral vein reveals thrombus (arrow) is seen as defect in superficial vein. Note visualization of deep

femoral veins (from [106]).

BK/tOYasIa OLLEHKY MHAEKCa KOHTPACTHOCTH, B OCHOBE
KOTOPOro nexan CPaBHUTENbHbIV aHANIN3 OTHOLLEHUS
WHTEHCMBHOCTWU CUrHana MHTepecyowein obnactu
K UHTEHCUBHOCTM curHana mbituubl [106].

Elle ogHVMM KOHTpACTHbIM MpenaparoMm, Copep-
Xalym B CBOEM COCTaBE OKCUZ, Xenes3a, Mo MHEHWNIO
amMeprKaHCKMX PaamMosoros, Mor Obl ctatb GepymMok-
cuton (AMAG Pharmaceuticals, Cambridge, USA).
B otnnume oT paHee MpeanoXeHHbIX KOHTPACTHbIX
npenapartos, B J@HHOM npenaparte s4p0 MONEKybl,
npeacTaBfieHHOE OKCUMAOM >Xenes3a, OblIo MOKPbLITO
060/104k0 13 KapbokcumeTunadupa nonnroKo3-
HOro copbuta ¢ MeHbLUMM Pa3MEPOM HAHOYACTUL, —
30 HM. M3HayanbHO M Ha MPOTSXXEHUU MHOTUX NeT
OaHHbIN npenapaT ¢ yCrnexom UCnoJib30BasCs NCKIO-
YUTENbHO A1 KOPPEeKUMU xene3oneduuntTHom aHe-
MUK 1 Bbl1 0COBEHHO PEKOMEHA0BAH AJ19 KOPPEKLMN
3TOr0 COCTOSIHMS MPU NIEYEHUN NALMEHTOB C XPOHU-
4yeckor NoYyeyHom HegocTaTovHocTbio [107].

MepBasa nybankaums 0 NOTEHLMaNbHOM BO3MOX-
HOCTU MCMOJSIb30BAHUS OAHHOrO npenaparta xenesa
npu nposegeHnun MR-nccneposaHnin nosiBMIaCh

B 2007 r. [108]. BblyIo OTMEYEHO, YTO UCMNONIb30BaHME
depymokcuTona npu BoinosHeHnn MRV B cpaBHEHU
C 6ECKOHTPACTHBIMW METOAMKAMU MO3BONSIET Kaye-
CTBEHHO BM3YyanM3npoBaTb BEHbI Ta3a N HUXKHUX KO-
HeyHocTel. C Gpur3nYecKon TOUKM 3PEHN OCHOBHOM
addekT KoHTpacTHoro ycunenns MRI npu ncnon.-
30BaHMM GEPYMOKCUTONA MPU BU3yanu3aLumv BeH
3ak/oYancs B CyLLECTBEHHOM YKOpOoYeHun T1- n T2-
penakcaumii [109]. Mo mHeHumto W. Li 1 coaBT., KOMOU-
HMPOBaAHHOE MCnonb3oBaHne B aHannde MRV Tpex
pexunmMoB: npekoHTpactHoro 2D-TOF, a Takke OBoO-
HOro KOHTpacTupoBaHusa B pexume 3D ¢ [ononHu-
TeNbHbIM BBEAEHNEM (EepyMOKCUTOA NPpU CpaBHe-
HUW JAHHbIX B PEXMMaxX MPOCMOTPa COCYANCTON CUC-
Tembl T1 1 T2, TO €CTb B YCNOBMSX Tak HA3blBAEMOW
“apkoin” 1 “TEMHOI” KPOBW, MO3BOAANO OTHETINBO
andoepeHunpoBaTb OTCYTCTBUE WU HaNNYME OK-
KJIO3UN MarncTpasnbHbiX BEH HUKHUX KOHEYHOCTEN
n Taza [108]. Kpome TOro, OaHHbIA KOHTPACTHbIN
npenapar, No MHEHMIO Pa3paboTyMKOB, B CPABHEHMUM
C BeLLeCTBaMU, COAEPXALLMMN raaoavHui, obnagan
BbICOKMM ypOBHEM 6e30MacHOCTU, Tak Kak M3Havanb-
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Puc. 4. KoHtpacTtHo-ycunenHasa CE MRV B pexume 3D ¢ nCNoabL30BaHNEM FPAAVNEHTHOM MMMY/IbCHOW MNOCNEA0BaTENbHO-
ctn GRE. T1-B3BeLLeHHOe n306paxeHne. CpaBHUTESbHbIN aHaNM3 UCNONb30BaHNS KOHTPACTHLIX MPenapaTtos “nyna KpoBu”:
ragodoceecuta (a n 6) 1 dbepymokcuTona (B 1 r). Buayanusaums HUXHENR NoJsioin BeHbl C MOMOLLbIO ragodocsecuTa (a)
n depymokcukona (B). Budyanusaumsa obwmx 6enpeHHbIx BeH ¢ nomoulpio ragodocesecuta (6) n depymokcuTtona (r).
BapuvaHT HopMbl. OTCYTCTBME AOCTOBEPHO 3HAYMMBIX OTIMYMIA MO KPUTEPUIO OTHOLLEHUSI MHTEHCMBHOCTU curHana (SIR)

(mo [111]).

Fig. 4. Contrast-enhanced MRV in mode 3D-GRE. T1-weighted image. Comparative analysis of the use of contrast agents
“pool of blood”: gadofosveset (a and 6) and ferumoxytol (B and r). The visualization of the inferior vena cava using
gadofosveset (a) and ferumoxytol (B).The visualization of the common femoral veins by gadofosveset (6), and ferumoxytol
(r).A normal variant. No significant differences in the signal intensity ratio (SIR) criterion (from [111]).

HO crieuunasbHO Obin pa3paboTaH A4S UCNoNb30BaHWS
y MauMEHTOB C XPOHMYECKMMMK 3ab0sieBaHMsl Movek
[110].

CpaBHUTENbHBIN aHanM3 3abdEKTUBHOCTN NpUMe-
HEHMS KOHTPACTHbIX BELLLECTB IMHENKM “ryna KPoBmn”,
MMEIOLLMX B CBOEM COCTaBe raflofIMHNA N OKCUL, Xe-
nesa, npu npoeeaeHun 3D-CE MRV 6bin BbINOMAHEH
M.R. Bashir n coast. B 2014 r. [111]. B pe3ynbrate
NPOBEOEHHOrO MCCNEAOBaHNSA aBTOPbI CAENann Bbl-
BOA, O MOSYYEHUM MOYTM aHaNOrMYHbIX AaHHbIX MRV
B rpynnax CpaBHeHWs, 4TO Oenano npenapatbl, CO-

2021, rom 25, Nel

Jepxaliue B CBOEM COCTaBe OKCUL, Xenesa, C y4eToMm
ropasfo 6onblielt TOKCUYHOCTM KOHTPACTHBIX Mpe-
napatoB Ha OCHOBe rafonnHua 6onee nepcnekTuB-
HbIMK (puc. 4, 5).

OuepepnHoli Npo6s1eMONi, C KOTOPOM CTOJIKHY/INCH
BCE CMeuManucTbl Npu BU3yanu3aLnm BEH HUXKHUX
KOHEYHOCTEN NMOCPeacTBOM BbIMOSIHEHNSA KOHTPACT-
HO-ycuneHHon MRV, cTana CnoXHOCTb TOYHOMO orpe-
JeNneHns Hayana BPEMEHM CKaHWPOBAHWUS WHTepe-
CYIOLLLEro CermMeHTa KOHeYHOCTM MOCe 3aBepLUEeHUs
BBEJEHMS KOHTPACTHOrO Npenapara B BeHy (onpese-
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Puc. 5. KoHTpacTHo-ycunenHas CE MRV B pexxume 3D ¢ MCNoAb30BaHNEM FPAAVNEHTHOM MMIMYJIbLCHOW NOCNeA0BaTEbHO-
ctn GRE. T1-B3BeLLeHHOe n306paxeHne. CpaBHUTESbHbIN aHaNM3 UCMONb30BAHNS KOHTPACTHLIX MPenapaTtos “nyna KpoBu”:
ragodoceecuTa (a) n depymokcuTona (6). Busyanusaumsa obumx 6eapeHHbIx BeH. bonee oT4eTNInMBOE 1 KOHTPACTHOE N30-
GpaxeHne TPoMOMPOBaHHO NIeBoI 06LLein 6eapeHHo BeHbI MpU Ucnosib3oBaHun dpepymokcutona (6) (no [111]).

Fig. 5. Contrast-enhanced MRV in mode 3D GRE. T1-weighted image. Comparative analysis of the use of contrast agents
“pool of blood”: gadofosveset (a) and ferumoxytol (6). The CEMRV image shows of the femoral veins. The use of ferumoxitol
gives a more distinct and contrasting image of thrombosis of the left common femoral vein (6) (from [111]).

JIeHne paBHOBECHOW ¢a3bl). Bce neno B ToM, 4TO BO
BCEX BbILIENPEACTABNEHHbIX MCC/eA0BaHNSX BBE-
[eHne npenapara OoCyLLEeCTBASIOCH NyHKUMENR Kyou-
TaNbHOW BEHblI HA CTOPOHE CKOMMPOMETMPOBAHHOM
HUXXHEN KOHEYHOCTU. [JaHHbI MeTOA NoMyyn Ha3Ba-
Hue Henpsmoi 3D-CE MRV. B pesynsrarte, 4ToObI
OOCTUMHYTb MHTEPECYIOLWMIA BEHO3HbIN CErMEHT, 13-
HavasbHO KOHTPACT AOJIXXEH OblN NPONTU OJINTENbHbIN
apTtepuanbHbii NyTb. Bepywmmun cneumanuctamm
MR-aMarHoCTrKM NpakTuieckn cpasy Obiio oTMede-
HO, 4TO OrpPaHMYEHHOCTb MCMOJSIb30BAHMS KOHTPACT-
Hoin MRV cBai3aHa CO CI0XHOCTbIO NPOrHO3MPOBaHMUS
TOYHOr0 BPEMEHW MOCTYMNEHUS KOHTpacta B Au-
CTajlbHble BEHbl, KOTOPbIN, Npexae 4emM AOCTUTHYTb
nccnenyemor BEHO3HoM 06nacTu, yxe noggeprancs
3HauMTenbHoMy pasbasnenuto [11, 92]. 310 Tpebo-
BaJ10 NOBTOPHOIO BBEAEHUS KOHTPACTHOro npenapa-
Ta 1 NPOBEAEHUS OOMNONHUTENBHOMO CKaHNPOBAHWS,
4TO HEMUHYEMO BNEKII0 32 COO0I yBenuyeHue obuuen
003bl M NPOOoNXUTENbHOCTU obcnenoBaHus [112,
113]. Kpome TOro, BO Bpemsi NpoBeAeHNss Uccneno-
BaHMSA apTepuanbHbli MR-curHan Hacnamsancsa Ha
BEHO3HbIN, YTO TakXe 3aTpyAHSNIO OKOHYaTeNbHbIN
npoLecc sudyanudauuun. [Ins yctpaHeHus 3T0ro He-
Joctatka HeobxoaMMO ObiNo PeLnTb TEXHUYECKYHO
3a4a4y BblMTaHUS apTepuanbHOn dadbl. YacTuyHO
3T0 yOasioCb PewnTb NyTeM MUCMOJIb30BaHUA HOBOM
nocnepoBatensHoctn VESPA (Venous Enhanced
Subtracted Peak Arterial) (puc. 6), B OCHOBE KOTOPO/i
nexano NpoBefeHne NMOCNefoBaTeNbHbIX ABYX PaH-

HMX U OBYX 3anasfbiBaloLLMX CKaHMPOBAHWU Mpu
YCNOBUM BbIYUTAHUS PaHHEn apTepuanbHoi ¢asbl
N3 U3MEPEHUI, NONYYEHHbIX NP NO3OHEN apTepu-
anbHO-BeHO3HOM [114]. JononHUTENbHOE WCMOJSib-
30BaHME B 3TUX Cly4asx aBTOMATU3MPOBAHHOIO an-
ropuTMa cerMeHTaLmm, OCHOBaAHHON Ha NOpore Bpe-
MeHn npuxopa koHTpacTa (Contrast Arrival Time —
CAT), paBano yBenuMyeHue OTHOLUEHWS BEHO3HOrO
K apTepunanbHOMY CMrHasny nocne nogasneHus apte-
puanbHoro curHana ¢ 1,58 oo 4,82, To ectb B 3 pasa
[115]. OgHako, HECMOTPS Ha NO3UTUBHbIE Pe3yNbTa-
Tbl MCMOJIb30BAHUS HOBbLIX MOCNE[0BATENLHOCTEN
npu BbinonHeHun 3D-CE MRV B gnarHocTtuke DVT
NoAB3O0LLHbIX M 6eApPEeHHbIX BEH, A0 KOHLLA 3Ty Npo-
61emMy yCTpPaHUTb Tak 1 He NPeLACTaBMIOCh BO3MOX-
HbiM [114].

OkoHYaTenbHOE peLleHe 3TOro BOMPOCca 1exasno
Ha NOBEPXHOCTM U 3aKJ04aNoChb B MCMOJb30BaAHUM
npsmont 3D-CE MRV, BO BpeMs KOTOPOW KOHTpacT-
HbI NpenapaT BBOAWIICS B OOHY U3 BEH Tbiia CTOMbI
nccnenyemMmon kKoHeyHocTu. [lpakTtuyeckn cpasy
B HECKOJIbKMX MCCefoBaHmsX Oblnm 0TMeYeHbl npen-
MyLLEeCTBa 9TOr0 MeToaa B CPaBHEHUW C HeNpPsiMOW
CE MRV [116-119]. Tak, B nccnenoBaHusix, NpoBe-
neHHbIx S.G. Ruehm 1 coaBT., 6bina nokadaHa 100%
YyBCTBUTENBHOCTb M 98% cneunduyHOCTb MeToda
npsmont 3D-CE MRV He TONbKO B BbISIBJIEHMM MOCT-
TPOMOOTMYECKMX WU3MEHEHWN rybokmux BeH [116],
HO N MOP®DOSIOrMY4ECKON OUEHKE MOBEPXHOCTHbIX
BapPMKO3HO M3MEHEHHbIX BeHax (94 n 96% cooTBeTCT-
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Puc. 6. beckoHTpacTtHas MRV B pexume 3D C MCNOIb30OBAHNMEM WUMIMYNbCHLIX NMOCNEL0BATENbHOCTEN TYypOO-CMNUH-3X0
(TSE) 1 KOpOTKMM BpeMeHeM BOCCTaHOBNEHUS nHsepcun (STIR) B yCNOBMAX CUHXPOHMU3AUMN CEPAEYHOIO UMKIA C UCMOSb-
3o0BaHue Kl -Tpurrepa. a — BM3yanuaaums aptepuin n BeH B npoTtokone 3D-TSE ¢ STIR B anactonuyeckyto ¢pasy cepaeyHo-
ro uykna; 6 — Busyanmaaumst BeH B npotokone 3D-TSE ¢ STIR B cuctonmueckyo $asdy cepaedyHoro umkna. Crpenkamum
rokasaHa Komnpeccus 1eBoi obLeli NoaB3a0LLIHON BeHbI Npy cuHapome Mesi-TepHepa n DVT Ha ronexu (no [16]).

Fig. 6. Non-contrast-enhanced MRV using three-dimensional (3D) turbo spin-echo (TSE) with short tau inversion recovery
(STIR) with cardiac triggering. a — for imaging arteries and veins, 3D-TSE protocol with short tau inversion recovery (STIR) in
scanned with diastolic triggering; 6 — to obtain veins alone, a 3D-TSE protocol with STIR is scanned with systolic triggering.
Sandwich external compression of the common iliac vein between the right common iliac artery and lumbar vertebrae
(arrow). May-Turner syndrome. Flow signal loss of left superficial femoral vein (arrowhead), indicated infrainguinal deep

METHITHCKAS BUBYATMBALA

venous thrombosis(from [16]).

BEHHO), YTO Aenano 9TOT METOA MEPCNEKTUBHBIM
B OLEHKE MPUrogHOCTX OOJbLION MOAKOXHON BEHbI
OJ191 UCNONb30BAHNS €€ B LUYHTUPYIOLLMX Onepaumnsx
[117]. Mo cpaBHEHMIO C HEMPSAMbBIM MOAXOO0M METO[,
NPsSMOro BBEAEHWS KOHTpacTa npuBoaun k 6Gonee
BbICOKMM 3HadyeHusiM CNR mpu 3HAYNTENbHO MEHb-
LEM KOIMYECTBE UCMOJIb3YEMOro KOHTPACTHOrO Be-
wectsa [118]. na cbopa AaHHbIX B pexrmMe nNpsiMoi
3D-CE MRV uncnonb3oBanvMcb napameTpbl C O4eHb
KOPOTKMMK 3HadeHussmmn TR n TE n yrnom noBopoTa
30-40° [116]. Bmayanuzauuss HavmHanacb nocne
MHbekuMn nepsbix 50-60 mn pa3baBneHHOro KOHTpa-
cTa B KoHUeHTpaumn 1: 15 (20) mn. BBeoeHne BTO-
POl NOpLMM KOHTPACTHOrO BELLECTBA B TAKOM Xe€
obbemMe MpPoaomKanoCh NOCPEACTBOM aBTOMaTUYe-
CKOr0 MHXEeKTopa BO Bpemsi cOopa AaHHbIX.

2021, rom 25, Nel

Mcnonb3oBaHme Takon TEXHUKM NPOBESEHNS NPSi-
Mol 3D-CE MRV no3BosiMno MOMHOCTbIO n3bexarb
nosiBfieHns aptedaktoB npu guarHoctuke LEDVT,
BO3HMKAIOLLMX MPU U3MEHEHUN KOHLEHTPAUUN KOH-
TpacTta, KOTOpOe Hem30exXHO HacTynano BO Bpems
Henpsamoro ero BeedeHus [118]. LeTtanbHomy aHa-
3y apPeKTMBHOCTHM BbiNoNHeHus npamonn CE MRV
B AmarHoctuke cuvHgpoma Masa—TepHepa Obinn no-
ceaweHbl padotbl K. Gurel n coasT. n H. Yin-Chen
n coasT. [119, 120] (puc. 7).

MccnenoBaHus no nay4eHmno apOekTUBHOCTU UC-
NoNb30BaHNSA KOHTPACTHbIX NpenapaToB “nyna Kpo-
BW”, cOOPY AaHHbLIX U ONpPeaeNeHno YPoBHS NHPOP-
matmeHocTh npu 3D-CE MRV ¢ npuMmeHeHnem pas-
JINYHBIX UMMYJIbCHbIX MOCNEA0BATENIbHOCTEN U PEXU-
MOB NOCTOOPabOTKM aKTUBHO NPOAOIKANNCH.



0B30P JIUTEPATYPLI | REVIEW

Puc. 7. Henpsimas koHTpacTHo-ycuneHHas Gd-CE MRV B pexxume 3D ¢ nCnosib30BaHNMEM UMIMYSbCHbLIX MOCNEA0BATENIbHO-
ctelt Typbo-cnuH-axo (TSE). Henpsimas koHTpacTHo-ycuneHHast 3D-Venography cocynoB Tasa M HUXHEN KOHEYHOCTU
OEMOHCTPUPYET HOPMasbHYI0 aHATOMUIO apTeEPUAnbHOM U BEHO3HOW CUCTEM. @ — apTepuanbHas dasa KOHTPacTMPOBaHWS;
6 - BeHo3Hasa dasa KOHTPACTUPOBaAHWS; B — BEHO3Has dasa KOHTPaACTUPOBaHUS MOC/E BblYMTaAHUS apTepuanbHoi dasbl
(mo [16]).

Fig. 7. Indirect contrast-enhanced 3D-MRV in mode turbo spin-echo (TSE). Indirect contrast-enhanced 3D MR-angiography
of the pelvic and lower extremity vessels showing normal arterial and venous anatomy. The data was acquired in an (a) arterial
and (6) venous phase following the intravenous injection of 0.3 mmol/kg paramagnetic contrast agent in an antecubital vein.
(B) shows the subtracted data set (venous phase minus arterial phase) (from [16]).
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OpHako B 2011 . BCe KIMHUYECKME N 3KCrepu-
MEHTa/lbHble MCCNeN0BaHUSA MO U3YYEHUIO BO3MOX-
HocTel ycuneHHo MRI rapgonvHMeBbIMU KOHTpaAc-
TaMn B Pa3INYHbIX AMArHOCTMYECKMX KINHNYECKUX
cuTyaumsix Obinv NPUOCTaHOBSEHbI. ITO ObIIO CBA3A-
HO C NOSIBNIEHNEM B OTKPbITbIX UICTOYHUKAX MHDOPMa-
LM O BO3MOXHOCTM BbICBOOOXAEHWS YACTOrO rafo-
NIMHUS U3 COEOUMHEHMS], B KOTOPOM OH Haxogumscs,
NOCTYMJIEHUSI €r0 B KPOBb M HAKOMJIEHMM B TKaHSAX
rOJIOBHOMO MO3ra C BO3MOXHbIM Pa3BUTUEM TOKCU-
yeckoro Bo3genctama Ha LUHC n paxe pasButums y He-
KOTOPbIX MaLMEHTOB HEDPOreHHOro CUCTEMHOro
dunbpoza [121-124]. B cBsa3u ¢ nmetowencs nHeop-
maumen B 2016 r. KomuTeT N0 nekapcTBEHHbIM Cpen-
CTBaM 4719 ICNONb30BaHNS YENOBEKOM EBPONECcKoro
MeanuuHckoro areHtctea (CHMPEM) nHuuumposan
npoBefeHne yrnybieHHoro aHanmaa gaHHbIXx 6e3-
OMaCHOCTW KOHTPACTHbIX JIEKAPCTBEHHbIX CPEACTB Ha
ocHoBe ragonuHua ons MRI.

Mo pe3ynsbratam 3toi npoeepkn 21 nona 2017 .
CHMPEM 66111 NpUHATLI peKoMeHaaLmMmn 06 orpaHu-
YEHUN NPUMEHEHNSI HEKOTOPbIX IMHENHbIX FaA0/IH-
€BblX KOHTPACTHbIX MpenapaToB Mpu MNpPOBeAeHUN
MRI 1 npuocTaHOBAEHbI AENCTBUSA PETMCTPALMOHHbIX
yOOCTOBEPEHUI Ha cneaytolime npenapatbl: MarHe-
BucCT, Mpumosnct, OMHMcKaH, MynbTuxaHc n OnTu-
Mapk B CBSI3U C OOJbLLON BEPOSTHOCTbIO BbICBOOO-
XOEHWS ragonvHUA B 3TUX Mpenapatax U ero Hako-
NieHns B TKaHSX FONOBHOMO MO3ra.

B HacToswee Bpemsa EMA 3aBeplinn aHanna Ha-
YYHbIX AAHHbIX O BEPOSTHOCTHOM HAKOMJIEHMM rago-
JIVHMSA B TKaHSIX FOIOBHOMO MO3ra W ApYyrux opraHax,
B pe3ynbTate KOTOPoro ObIy10 0TMEYEHO, 4To: “..y na-
LUMEHTOB He Habsioaanocb HeratuBHbIX MOCIEACT-
BUW, CBSI3AHHbIX C OT/IOXEHNEM rafosIMHNS B TKAHSIX.
Hecmotpsi Ha aT10, EBponerickoe meanunHckoe
areHTCTBO PEKOMEHAYET OrpaHnyYnTb MPUMEHEeHue
HEKOTOPbIX BHYTPUBEHHbIX JIMHEVIHbIX raa0/INHNA-CO-
Jepxatumx KOHTPACTHbIX CPEACTB, [J1s1 TOro 4To0bI
rnpeaoTBpaTnTb Kakme-ambo PUCKU, KOTOPbIe MOryT
ObITb MOTEHLUNAJIbHO CBSI3aHbl C OT/IOXEHUE rafjo/n-
HUS1 B TKaHsIX ro/1oBHoro mosra”. lpn aToM 3akito-
YnTeNbHblE PELUEHUS YNOJHOMOYEHHBLIX CTPYKTYP
Pa3INYHbIX CTPaH 3HAYMTENIbHO OTAMYaIuCb. Tak,
YnpaBneHve no caHUTapHOMY HaA30pYy Haf KavyecT-
BOM MULLIEBBLIX NPOAYKTOB U MeaukameHToB CLUA
(FDA), npoaHan1snpoBas BCIO MMEIOLLYIOCS B pacro-
pSXXeHUM NHDOPMaLMIO, HE COYNO HEOOXOONUMbIM Or -
paHu4MBaTh ucnonb3osaHve npu MRI Bcex paHee
3aperncTPMPOBAHHbIX KOHTPACTHbIX FaA0JIMHUEBBIX
npenapartoB. B AnoHnn pekomeHaoBanm NoAHOCTbIO
0TKa3aTbCs OT MCMOJIb30BAHUS JNOObIX JIMHENHbIX
KOHTPaCTOB, COAEPXALLMX raA0SIMHUNA.

B cBA3M ¢ nonyvyeHHol mHpopmaumelnn Pepe-
panbHasi cnyxba no Hag3opy B chepe 34paBooxpa-

2021, rom 25, Nel

HeHusi (PocappaBHan3op) P® 3a okoH4YaTenbHbIMK
pasbsicHeHusiMK obpaTunack B 2018 . K OCHOBHOMY
NOCTaBLUMKY KOHTPACTHbIX NpenapaTtoB Ha MeanLMH-
CKUI pbIHOK Poccun — Hemeukor komnaHun Bayer
Pharma AG. B noanMcaHHOM pyKOBOAUTENEM
PocsgpaBHag3opa oduumanbHOM — 3aKIYEHUN
Ne 01u-1380/18 ot 31.05.2018 oTmeyeHoO, 4TO: “...Ha
CEeroaHSILHNIA [EHb HUKaKuX MPU3HAKoB Pa3BUTUS
HebnaronpuUsITHbIX NOCAEACTBUIA [/15 30P0BbSI, CBSI-
3aHHbIX C Ha/IMYNeM raflosIMHNS B TKAHSIX F0JIOBHOIMO
MO3ra, He BbISIBJIEHO, @ UMEIOLUMNECS Ha HaCTOSILNG
MOMEHT HayyHble U MeAULUMHCKUE AaHHbIe [EeMOH-
CTPUPYIOT BNaronpusTHOE COOTHOLLEeHMe “nosib3a-
pYCK” a1 BCeX rafo/IMHU-CcoAepXaLumx KOHTPacT-
HbIX CPEeACTB, MPOM3BOAUMBIX KOMMaHuen Bayer,
B TOM 4uce As1 Hanbosiee akTBHO UCI0JIb3YEMbIX

y o

M 3aperncTpupoBaHHbix B Poccun: “marHesuct”, “ra-

59

aosuct” v “npumoBnct””.

3aknoyeHue

B kayecTBe 3ak/to4eHNs KO BTOPOW 4aCTu NpoBe-
[EHHOro HaMu aHanm3a NPeacTaBaseTcs paumoHasb-
HbIM MOMbITaTbCA OTBETUTb HAa OCHOBHOW BOMPOC:
KakMe M3 onmcaHHbIX MeTogoB npoBegeHus MRV
LenecoobpasHo Ha CerogHs UCMosb30BaTb C LESbIO
OVNarHOCTUKN FreMOONHAMMYECKUX HAPYLLIEHUI y na-
umeHToB ¢ CVD?

BeccnopHo, 4To Hambonee LEHHYIO MHOpMa-
LMIO O COCTOSIHMM BEHO3HOMO pycna HMXHUX KOHEY-
HOCTEN, Ta3a M HUXHEN MNOJSION BEeHbl MOXET OaTb
npoBefeHne KOHTPacTHO-ycuneHHon MRV. Ing npo-
BEOEHUs 3TOro NCCNesoBaHMa onNTUMasbHbIM ABNS-
eTcsa ucnonb3oBaHmMe nocnegosatensHocTn 2D-CE
MRV B pexume rpagneHTHoro axo (GRE) nnu Busya-
nm3aumn B 3D-pexume.

B 3aBMCMMOCTN OT MMEIOLLLErOCH B PACNOPSIKEHNN
y onepaTtopa [AOMNOSHUTENbHOrO MNPOrpaMMHOro
obecneyeHnss BU3yanmaaums BEHO3HOM CUCTEMbI OYy-
0EeT UMETb Nyyllee NN cpeaHee Ka4yecTBo, a cneao-
BaTesIbHO, OyAeT B COCTOSHUN NPeaocTaBuUTb O0JbLLIE
WAM MeHblwe WHdopMauMn pas noaTBEPXAEHUS
awarHosa. Ho ecnu ¢ BbiIGopom onTMmasnbHON 6a30-
BOW nocnegosatenbHOCTM MR-CKaHMpoBaHUS ClOX-
HOCTEl He BO3HMKaeT u pe3dynstat MRI 6yneT 3aBu-
CeTb B HEMAJION CTEMEHM OT YMEHUS BNaaeHus one-
paTopoM BCEM MPOrpaMMHbIM apCeHaNOM, TO B Bbl-
©Gope KOHTPACTHOro areHTa ans nposeaeHns CE MRV
BOMPOCOB B MOCAedHWE oAbl MOSIBUIOCH HEMASO.
Ho, Tak nnm nHave, nccnegoBaHms rno MCMonbL30Ba-
HWIO KOHTPACTHbIX NpenapaToB NMHUK “nyna KpoBwu”
nns npoeeneHns CE MRV ¢ uenbto ncknoveHus DVT
HeobX0AMMO NPOLOIKATD.

C Hawwen To4KM 3pEHNS, y4nTbIBast, YTO NpenapaTthl
MarHeBucT u [MPOMOBUCT ABASIOTCH JUHENHbBIMU,
Hanbonee 6e30MacHbIM MPU MPOBEAEHUN JIOObIX
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MR-aHrmnorpadunyecknx nccneaoBaHmin AIBASETCS Ln-
KIIMYECKUI KOHTPACTHbIN npenapat laposuct®, co-
nepxawuin ragobyTpos, UMELNA PerncTpaumio Ha
Tepputopun Poccun.

B cBS131 C MELLMMNCS OTHOCUTENbHBIMK Orpa-
HUYEHUSMU B MPUMEHEHUN JIMHEVHbIX FafofanHue-
BbIX KOHTPACTHbIX MpenapaToB MNpu MNpOBEAEHUU
MRI-nccnegoBaHuin ganbHenLW Yy NePCNeKTUBHOCTb
1 OONbLIOIK Hay4HbIA UHTEPEC MOTYT NMPencTaBnsATh
nccnenoBaHvsa No MCMNoAbL30BaHMUIO MpY NPOBESEHUM
3D-CE MRV KOHTpaCTHbIX NpenapaToB, COAEPXALLMX
okcup, xenesa. Ha mvpoBom dapmaueBTU4ECKOM
pblHKE CEerogHs LMPOKO MNpeacTaBieH npenapar
“FERAHEME”, copepxawmin ferumoxitol nponssoa-
cTBa amepukaHckon komnaHuen Araq Pharma-
ceuticals. OgHako gaxe B aMepuKaHCKOM Bepcum
WHCTPYKLMW NO NPUMEHEHMIO AHHOM NeKapCTBEHHOM
$GOpPMbI B OTHOLLEHUM BO3MOXHOIO €ro UCMonb30-
BaHWS B KayeCcTBe KOHTpacTta-ycuneHua npu MRI
mHdopmauua otcytcTeyet. Kpome Ttoro, B Poccum
OaHHbIV NpenapaTt He 3aperucTpMpoBaH 1 He BXOAUT
B 0OLLMIA PEECTpP NIEKaPCTBEHHBIX CPEACTB.

Takum o06pa3om, Ha CEeroaHsLWHUIA AeHb UCMOosb-
30BaHVE B KJIMHNYECKOM NPaKTUKEe KOHTPACTHbIX Npe-
napaToB 13 cepuu “nyna kposn” ang CE MRV ocTaet-
Csl B MUpe NpeamMeTOM akTUBHbIX Auckyccuin [125,
126]. OgHako B CBSI3W C UMEIOLLIMMUNCS OrPaHNYEeHNSI -
MK B 6oNiee akTMBHOM MCMOJIb30BAHUN KOHTPACTHbIX
npenapartos “nyna Kposu” AanbHENLLYIO NepPCneKTMB-
HOCTb MMEEeT YCOBEPLUEHCTBOBAHNE METOAMK NPOBE-
neHus 6eckoHTpacTHo MRV, Tak kak 60J1bLLOE Kon-
4eCTBO paHee NPOBEAEHHbIX MCCNea0BaHMIA NMOKa3bl-
BaeT, YTO ObICTPO M MONHO BM3yanM3MpOBaTb BEHBI
HVXXHUX KOHEYHOCTEN 1 Tada BO3MOXHO 1 6e3 fonon-
HUTENbHOIO WCMNOJSIb30BaHUS NOObLIX KOHTPACTHbIX
npenapaTtoB. OcHoBHas npobnemMa CKpbIBAETCA
B YMEHUM NPaBUSIbHOrO MCMOJSIb30BaHUS yXXe pas3pa-
6OTaHHOIr0 UM MMEIOLLLErOCS B PACMOPSXEHMM NPo-
rpaMmmHoro obecnedeHusi. OOHMM U3 TakuUX UHCTPY-
MEHTOB ABngeTcd meton ycuneHna MRV 3a cuyeT Bbl-
YnTaHUS MUKOBOW apTepuanbHON COCTaBASAOLLEN
(VESPA) [16]. Loka3aTenbCTBOM 3TOr0 MOryT ObITb
nccnenoBaHus, npoeeneHHble B 2019 . 60nbLUOK
rpynnomn kutamnckmx cneupanmctos H. Yin-Chen u co-
aBT., NPOAEMOHCTPMPOBaBLUMX B CBOEl paboTe 1M30-
OpaxeHus MRV BbicLlero kavectsa (puc. 8).

OToenbHOro BHUMaHUs 3acnyxmnsaeT obcyxaeHne
BOMpoca KOMMIIEKCHON [AMArHOCTUKM BEHO3HOM
TpoMmboambonun (VTE). Kak Hamu Obino OTMEYeHOo
BblLLIE, NepPBble NOMNbITKW Ucnons3osaHna MRI B pexu-
Me aHrmonysnbMoHorpadum Obiin  6e3ycreLlHsi.
MosieneHve 6onee ObLICTPbLIX FPAOUEHTOB U JIy4LLIMX
anroputmMoB npu BbinonHeHun 3D-MR-Angiography
nokasaso onpeaeneHHbIe NepcnekTUBbl MCNoJb30Ba-
HMA 3TOoro mMetopda B amarHoctuke VTE. B cBasum

Puc. 8. CpaBHWUTENbHbIA aHanM3 WMCNOb30BaHUS KOH-
TpacTHO-ycuneHHon roponuHnem Gd-CE MRV B pexume
3D ¢ ncnonb3oBaHMeM rpagMeHTHON MMMYAbLCHOM nocne-
nosaTtenbHocTn GRE B T1-B3BeLIEHHOM U300paxeHun (a)
n MetogomMm “yepHoi kposu” (Black-Blood Thrombus
Imaging — BBTI) B pexume 3D ¢ ncnonb3oBaHvem nocne-
[oBaTteslbHOCTM Typ60o-CnnH-3axo (turbo-spin-echo — TSE) n
06paboTKO N306paxkeHNsI B pEXMME NOAABNEHNS BEHO3-
Horo kposoToka (Delay Alternating with Nutation for Tailored
Excitation — DANTE) B T1-B3BeLLueHHOM n3obpaxeHun (0).
MRI — BM3yanusaums npoTs>KeHHOro TPomM603a NOAB340LL-
HOW, GeapeHHON, NOAKOSIEHHON N TMONANbHLIX BEH JIEBOM
HUXXHEN KOHEYHOCTHM (nokadaHo cTpenkamu) (no [77]).

Fig. 8. Comparative analysis of the use of contrast-
enhanced godolinium Gd-CE MRV in 3D mode using the
gradient pulse sequence GRE in T1-weighted image (a) and
the “black blood” method (black-Blood Thrombus Imaging —
BBTI) in 3D mode using the turbo spin-echo sequence
(turbo-spin-echo — TSE) and image processing in the mode
of venous blood flow suppression (Delay Alternating with
Nutrition for Tailored Excitement — DANTE) in a T1-weighted
image (6). MRI shows of extended thrombosis of the left
lower extremities (arrows) (from [77]).

C 3TUM, C Hallel TOYKN 3peHns, HeoOXoaMMbl Uccne-
[OBaHMS MO BO3MOXHOCTN OJHOBPEMEHHOIO NPoBe-
neHunsa Henpsmon 3D-CE MR-Angiopulmonography
n 3D-CE MRV, npuyem, ecnm Toro TpedyeTt cuTyaums,
C OOMNONHUTENBHbLIM YCUNEHUEM N300paXeHUs NyTem
nNpPSIMOro AMCTaNIbHOrO0 BBEAEHUS KOHTpacTa Hemno-
CPeaCTBEHHO B BEHO3HYIO MarucTpasb. Takux paboT
Ha CerogHAWHNM MOMEHT HeT. Hackosibko onpaBnaH
OyaeT Takoi noaxon, nokaxeT Bpems. Ho B mpuHLUM-
ne Ha CerofiHs B ANarHOCTMKE 3TOr0 rPO3HOI0 OCOX-
HeHns DVT 3D-MR-Angiopulmonography Tsxeno
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conepHuyatb ¢ 3D-CE CT-Angiopulmonography,
OCHOBHbIMM HegOCTaTkaMy KOTOPOM OCTaloTCS Nyye-
Bas Harpyska Ha naumeHTa n onpeaeneHHas Hedpo-
TOKCUYHOCTb NOACOAEPXALLMX NpenapaTosB. YTo ka-
caeTcs NocnedHero acnekra, To, kak Obl10 Noka3aHo
N C ragonnHUIA-cogepXallMy KOHTPaACTHbIMU npe-
naparaMmm npu nx UCNonb30BaHNN BO BPEMS NPOBE-
nexns MRI, He Bce Tak 04HO3Ha4YHO. B OTHOLIEHUM Xe
[OOMOJIHUTENbHON NYYEeBOW Harpysku Ha naumeHTta
BO BpemMs npoeaeHus nobbix CT-uccnemoBaHuin
MOXHO 3aMeTUTb, YTO UCMONb30BAHNE B NOCEAHME
roabl MHOrOAETEKTOPHLIX CUCTEM, pabOTaloLLMX B pe-
Xnme He Tonbko 128, HOo 1 320 cpe3os, NO3BoONSET
npoBoauTb obcnenoBaHve BbICTPO, a cnefoBaTenb-
HO, C MWUHWUMasbHOW Ny4YeBOW Harpyskon. Ha aTumx
MeTo[ax TOMOrpaduyecknx UCCNefoBaHnn Mol No4-
POOHO OCTAHOBUMCSI B TPETbEN YaCcTW Hallero aHa-
nm3a. Mpn aToM gaBanTe He Oyaoem 3abbiBaThb, YTO U
TEXHNYECKUIA NPOrpecc B pa3paboTke HOBLIX CKaHW-
pyowmx MR-cuctem Takke He CTOUT Ha MeCTe, 1 Ha
CEerogHs yxe npoBOASATCH KINHUYECKMNE NUCCNEL0Ba-
HUS NO Mcnonb3oBaHuio MR-cnMCTEM C MarHUTHbIM
nonem, paBHbIM He TONbko ¢ 3 1 5, Ho 1 10 Tn.

MOHATHO, 4TO B OTHOLLEHWM ONArHOCTUKN FEMOAM-
HaMMYECKMX HAPYLLEHWI Y NALNEHTOB C XPOHUYECKU-
MK 3a60NeEBAHNSIMU BEH UCCNEQ0BaHWIA C UCMNONBL30-
BaHMEM 3TUX CaMbIX COBPEMEHHbLIX TOMorpadpuye-
CKMX CUCTEM MOKa HET.
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durbpoma cepaua CocTaBaseT 0koJ10 5% BCEX NepBUYHbIX HOBOOOpPa3oBaHuii 1 B 80% cny4yaeB permctTpupyeT-
csy neteil. Hanbonee yacto nopaxatoTcs Xenynoouky UM Mexokenyaoukosas neperopogka (MXXI), B nonoBmHe
CIy4aeB OMyX0Jib UMEET BHYTPUMONOCTHOW XapakTep pocTa. PacnonoxeHne n pa3mMep Onyxonu Onpenensior
KJIMHUYECKYIO KapTWUHY M MpPOrHo3 3aboneBaHus. Havbonee HebnaronpusTHbIM SBASETCS nopaxkeHue MK,
NMOCKOJIbKY BbI3bIBAET OOCTPYKLMIO BbIXOOHOrO TpakTa OA4HOro M3 XenymouykoB. Jlokanuadysice B MXKI, moxet
BOBJIEKaTb MPOBOASLLYIO CUCTEMY CEPALA, TEM CaMbIM YBENNYMBASA PUCK BHE3AMNHON CMEPTU.

MpencTaBneHo PeTpocnekTUBHOE NccnenoBaHue cnydas Gubpombl cepaua y pedeHka B Bo3pacte 4,5 mec,
NOLTBEPXAEHHON METOAAMU 3X0Kapanorpadumn, MarHUTHO-PE30HAHCHOM TOMOrpadun 1 yCneLLHO ONepupoBaH-
Hoi B PLICCX r. MNeH3bl. Onyxosb 60/1bLUIMX pa3MepoB, okanuadysack B MK, Bbi3biBana HETUMMYHYIO 0OCTPYKLIIO
0HOBPEMEHHO BbIXOHbIX TPAKTOB 060X XENYA04KOB. B 0TEUECTBEHHON 1 3apyBeXXHON IMTepaType ONUCHIBAOT-
CSl HapyLUeHMsI reMOANHAMUKM TOJSIbKO OOHOr0 U3 XeNyAo4koB, M HaMu He OblNo HalMAeHO HWM OJHOro Cciyyas
C OHOBPEMEHHOW 0O6CTPYyKLMEl 060mx TpakToB. MNokasaHa BO3MOXHOCTb MPT B AnarHoCTMKe onyxosei cepaua.

KnioueBble cnoBa: prbpoma cepaua, MexokenynoykoBas neperopoka, BbIXoAHble TpakThl xenyaoykos, MPT cepaua
ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(DJIMKTOB UHTEPECOB.

Ansa umtnpoBanus: KapnyxuH B.I., NMapamoroBa T.U. ®dubpoma Mexokenyo4koBON Neperopoaki ¢ ABYCTOPOHHEN
00CTPYKLUMEN BbIXOAHBLIX TPAKTOB XeNyaoyukoB. MeaguumHckas Budyanvdaums. 2021; 25 (1): 140-146.
https://doi.org/10.24835/1607-0763-855
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Fibroma of the interventricular septum with bilateral
obstruction of the ventricular outflow/tracts

©Vyacheslav G. Karpukhin*, Tatyana |I. Paramonova
Federal Centre for Cardiovascular Surgery, Penza; 6, Stasova str., Penza, 440071, Russian Federation

Heart fibroma accounts for about 5% of all primary neoplasms and is registered in children in 80% of cases. The
ventricles or interventricular septum (IVS) are most often affected; in half of cases, the tumor has intracavitary
growth. The clinical picture of the disease and its prognosis depend on the size and location of the tumor. The most
unfavorable is the defeat of the IVS, since it causes obstruction of the output tract of one of the ventricles. Being
localized in IVS, can involve a conducting system of heart, thereby increasing risk of sudden death.

A retrospective study of a case of cardiac fibroma in a child aged 4.5 months, confirmed by echocardiography,
magnetic resonance imaging and successfully operated on in the Central Federal District Center of Penza, is pre-
sented. A large tumor, localized in the IVS, caused atypical obstruction of the outflow tracts of both ventricles
simultaneously. In the domestic and foreign literature, hemodynamic disturbances of only one of the ventricles are
described, and we did not find a single case with simultaneous obstruction of both tracts. The possibility of MRl in
the diagnosis of heart tumors has been shown.

Keywords: heart fibroma, interventricular septum, ventricular outflow tracts, heart MRl
Conflict of interest. The authors declare no conflict of interest. The study had no sponsorship.

METUIIUHCKAS BU3VATIBALMSA 2021, on 25, Nil



KJIMHUYECKOE HABJIIOIEHUE | CASE REPORT

For citation: Karpukhin V.G., Paramonova T.I. Fibroma of the interventricular septum with bilateral obstruction of the

ventricular outflow/tracts. Medical Visualization. 2021; 25 (1): 140-146.

https://doi.org/10.24835/1607-0763-855
Received: 24.01.2020.

BeepeHue

®dubpoma cepaua cocTtaBnser okosno 5% Bcex
nepBUYHbIX onyxonen cepaua u 6onee yem B 80%
cnyyaeB BcTpeyaeTca y getein [1-5]. dubpomoli
nopaxaloTcs nobble OTAeNbl cepaua, Ho Hanbonee
4aCTO XEeNnyaouku WM MEeXOKeNyno4vkoBasi nepero-
poaoka (MXI), npuyemM B MNOJSIOBUHE HAOMOAEHWI
OMnyXoJlb MMEET BHYTPUMONIOCTHOM XapakTep pocTa
[6-10]. NMpwn nopaxeHun MXT1 BbI3bIBAET, Kak NpaBu-
no, 06CTPYKLMIO OAHOIO N3 TPAKTOB XENyA04KOB.

durbpoMbI cepaLa oTIMYaoTCa MeaJ/1IeHHbIM MHBA-
3VBHbLIM POCTOM. KnrHuyeckas kapTuHa 3aboneBaHus
1 ero NporHo3 3aBUCAT OT pasMepa U PacnosioXeHNS
onyxonu. JocTurHyB Gonblwnx pasmepos, Grubpoma
MOXET OblTb MPUYMHON HEKOHTPONMPYEMOI 3aCTON-
HOW cepaevyHON HeJoCTaTO4YHOCTM N HYacTo, BOBJEKAst
B MPOLLECC MPOBOZSLLYIO CUCTEMY CepAua, MOXET
NPUBOAUTL K HAPYLUEHUSM PUTMA U NMPOBOAMMOCTH,
yBENNYMBAsS PUCK BHE3AMHOW CMEPTU, 0COBEHHO Npw
pacnonoxeHun onyxonun B MXXI [11, 3, 12-15].

Llenblo Hallero coobLeHUs ABNSETCS AEMOHCTPA-
uMs cnyyas MPUXM3HEHHON JAMArHOCTUKU U YC-
NeLHoro onepaTMBHOro NiedeHnst GrbpoMbl 60SIbLLIMX
pasmepoB B MXI. OcobeHHOCTb nokanusauuu u
pa3mMepbl OMyXon BbI3bIBAIM HETUMNYHYIO 0OCTPYK-
L0 OQHOBPEMEHHO BbIXOAHbIX TPAKTOB 060MX Xeny-
[04YKOB. B 0TE4ECTBEHHOW 1 3apyOexHOon nutepartype
OMUCHIBAIOTCH HAPYLLIEHUS FEMOLOVNHAMUKN TOJIbKO Of1-
HOrO 13 XeNnyoo4KOB M HY OOHOrO Cilydas C 04HOBpe-
MEHHOW 006CTpyKLMern 060omx TpakToB. [TokazaHa BO3-
MOXHOCTb MarHMTHO-PEe30HAaHCHOW Tomorpadumn
(MPT) B oueHKe aHaTOMUYEeCKMX OCODOEHHOCTEN HO-
BOOOPa30BaHMs, ero NpOCTPAHCTBEHHBLIX B3aMMOOT-
HOLLEHUSIX C OKPYXXAIOLLMMUN CTRYKTYPaMU, BANSIOLLX
Ha BbIOOP TaKTUKM XMPYPIrMYecKoro IeHeHus.

Llenb nuccnepoBaHua

MNokasatb BO3MOXHOCTU MPT B BbISiBNIEHUN 1 oUd-
depeHumanbLHOM anarHocTnuke o6beMHbIX HOBOObOpa-
30BaHWI cepaua.

Martepuan n metoabl

PeTpocnekTMBHO M3y4eH cly4an peakon ceppeyd-
HOW natonorun — GudbpPOMbI cepaLa ¢ nokanmsaumen
B MXXI, BbI3biBatOLLE OOHOBPEMEHHO OOCTPYKLIMIO
BbIXOZHbIX TPAKTOB 0O0UX XeyA04KOB.

OnarHos npennonoxeH npu npoBeLeHUn 3XO-
kapauorpadum (IxoKr). OkoHyaTenbHas HarnsaHas
BM3yanuzauus n andodepeHumanbHas guarHocTuka
Obina nposefeHa Tonbko MeTogoM MPT. Uccneno-

Accepted for publication: 24.11.2020.

Published online: 22.03.2021.

BaHMe BbINOJIHANOCh HAa annapaTe Siemens Magnetom
Avanto HanpsXXeHHOCTbIO MarHuTHoro nonsa 1,5 Tn.
CkaHunpoBaHue NpPoBOAMMIOCH COMMacHO CTaHAAPTHO-
My npoTokony. icnonb3oBaHbl T1- 1 T2-B3BELLEHHbIE
n3obpaxenus (T1-WS, T2-WS), nmnynbcHas nocne-
[0BaTeNbHOCTL “rpagneHTHoe axo0” (GE), pexum xu-
ponogasneHus n guHamuydeckuii pexumm (Cine-SSFP)
B CTaHAapTHbIX npoekuusax [16-19]. Ona andde-
pPeHUManbHOM AMArHOCTUKM MCMOJSIb30BaIN CKaHU-
poBaHMe C KOHTPACTHbIM ycuieHveM. B kayecTtse
KOHTpacTHOro BellecTsa (KB) ncnonbaosancs OMHU-
ckaH (0,2 mn/kr) c 60n0CHbIM BBEAEHMEM aBTOMATU-
4YeCkMM WHBLEKTOPOM CO CckopocTbio 3,5 mn/c.
Hannyne n xapaktep HakonneHua KB oueHmBanucb
B PaHHIOID M MO3AHIO OTCPOYEHHYIO dasbl KOHTPa-
cTuposanus [20, 21].

Ha ocHOBaHMM MONyYeHHbIX M306paxeHuin Ha
paboyenn ctaHumm B nporpamme Argus (Siemens)

npon3BoAMIachb MJOCKOCTHAsA PEKOHCTPYKLUUS
(MPR) ¢ uenbio HarnsagHoOM AEMOHCTPaUMK HOBO-
obpasoBaHus.

BbIf10 BbINOIHEHO CKAHNMPOBAHWME rOIOBHOIO MO3-
ra B pexumax T1, T2 n flair ¢ uenbo ncknovyeHns Ha-
nnuns Ty6epo3HOro ckneposa M AOMOSHUTENLHOW
onddepeHUmanbHOM ANarHOCTUKN ¢ pabaoMUOMONA
cepaua.

Bbln BBINOSIHEH MOUCK M aHaNM3 Hay4HON nuTepa-
Typbl MO JIy4eBOW AMArHOCTMKE HOBOOOPa30BaHWiA
cepiua v KIUHUYECKMX NPUMEPOB AaHHOW HOpMbI
Heornnasmbl — GUOPOMbI C HETUMUYHOW AN AAHHOTO
BMAA OMyXxoJieil OAHOBPEMEHHON OBCTPYyKLMEN Bbl-
XOZHbIX TPAKTOB 060UX Xenya04KOB.

KnuHuyeckoe HaGnogeHne

BonbHoM T1., 4,5 mec, Obl1 HanpaBieHa Ha nedyeHue
B “DenepasnbHblii LLEHTP CepAEYHO-COCYAMNCTON Xpyprn”
r. Mexsbl B MapTe 2016 1. MpeagaputenbHbIi AnarHo3 “oob-
eMHoe 06pa3oBaHMe MEXKEeNyL04KOBON Mneperoponkm”
Obll MOCTaBNEeH B pPoAdoOMe MEeTOAOM YNbTPasByKOBOM
anarHoctukn. Macca tena npu poxaexHun 3 750 rp, otcta-
BaHWSA B pa3BUTUN He HabNoaanoch.

Mo paHHbIM AxoKI™ onpepensnock 06bemMHoe 06pa3o-
BaHue 2,6 x 1,5 x 2,1 cM, BCTPOEHHOE B CTPYKTYpY 6a3asib-
HbIX U cpegHux oTtaenos MXII, nnoTHO nNpwunerawouee
K aopTe. JJaHHOe HOBOOOpPa30BaHWE BbI3bIBANO 0OCTPYK-
LMIO B BbIXOLHOM TPakTe Kak JIEBOro, Tak 1 NpaBoro Xeny-
nouka (25 1 32 MM pPT.CT. COOTBETCTBEHHO). lpyrvx naTtono-
rMYECKNX UBMEHEHNIA B CEPALE HE BbISIBIEHO.

Ons 6onee TOYHOW OLEHKM B3aMMOOTHOLLIEHUSI aHaTO-
MUWYECKMX CTPYKTYP cepaua 1 HoBOOOpasoBaHWs, yTOYHe-
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Puc. 1. dubpoma mexokenynoyukoBoli neperopoku. a — avactona xenyano4ykos, Cine-SSFP-nocnenoBaTesibHOCTb, NPOek-
LM BbIXOAHOIO TPaKTa JeBOro Xenyaoyka; 6 — auactona xenynoykos, Cine-SSFP-nocnenoBaTebHOCTb, YeTbipexkamep-

Hag npoexkuud.

Fig. 1. Fibroma of the interventricular septum. a — ventricular diastole, Cine-SSFP sequence, projection of the LV outflow
tract; 6 — ventricular diastole, Cine-SSFP sequence, four-chamber projection.

Puc. 2. dubpoma mexokenyao4koBol Meperopokn. a — avacTona xenyno4ykos, Cine-SSFP-nocnenoBaTeibHOCTb, MPOek-
LMsi O KOPOTKOWM OCY NIEBOO Xenyaouka; 6 — cuctona xenyanoykos, Cine-SSFP-nocnenoBatefibHOCTb, MPOEKLMS MO KOPOT-

KOW OCM NIEBOI0 XeNyaoyka.

Fig. 2. Fibroma of the interventricular septum. a — ventricular diastole, Cine-SSFP sequence, projection along the LV short
axis; 0 — ventricular systole, Cine-SSFP sequence, projection along the LV short axis.

HWUs1 ero pasmepa n xapaktepa 6bina BbinonHeHa MPT cepa-
ua ¢ KoHTpacTupoBaHuem. Mo gaHHbiM MPT B 6a3anbHoM
n cpegHem otgenax MXI nHtpamypanbHO pacnonaranocb
ob6bemMHoe obpasoBaHue pasmepamun 2,4 x 2,2 x 1,8 cm.
OunHamnyeckunii Cine-SSFP-pexym no3sonun 4eTko B13ya-
NM3MpoBaTb HOBOOOPA30BAHME M OLEEHUTL Er0 MPOCTPAHCT-
BEHHOE B3aMMOOTHOLLEHNE C OKPYXaIOWMMM aHaTOMU-

2021, rom 25, Nel

yeckumn cTpykTypamu (puc. 1, 2). HapyweHus cokpatu-
TENbHON QYHKLMW NIEBOMO XENyao4yka M KianaHHoro anna-
pata cepgua He BbisiBneHo. OHaKo 0TMEeYanoch yCKopeHue
KPOBOTOKA B 06/1aCTV BbIXOAHbBIX TPAKTOB 0O0OUX XEeNyaoy-
KOB BCJIeACTBME VX HaCcTUYHOM 06CTpykummn. Ha T1- n T2-WS,
xapaktep MP-curHana npakrtnyeckn coorsetcrsoan MP-
curHasny ot Mmokapga. B pexvme xuponogasneHus name-
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Puc. 3. dubpoma mexkenyno4koBoi neperopoakn. Makponpenapat npecTaB/ieH cembio dparMeHTamu.
Fig. 3. Fibroma of the interventricular septum. The gross specimen is presented in seven fragments.

HeHns MP-curHana He oTmevanocbk. [peanonoXuTensHO
HoBOOOpa3oBaHue COOTBETCTBOBaO Grbpome nnmn pabao-
MUOME C HEMWYHOW Ans OAHHOrO BuAa OMyXonv NoKanu-
3auuu. [Mpu nocnenyoLwem CKaHMPOBAHUN FONOBHOMO MO3-
ra Ty6epo3HbIil Ckepo3, codeTatowmiica B 60% cnyyaeB
¢ pabaoommnomoini cepaua, He Obli BbISIBIEH, YTO MO3BOUIIO
NPeanoNoxXnTe ¢ OosbLIelt [oNeit BEPOATHOCTU Hanuume
Gurbpombi.

PebeHok 6bin npoonepupoBaH B PIrbBY “PLICCX”
MuHsgpaBa Poccum (r. Mensa) B anpene 2016 .
MHTpaonepaumoHHO nNpu nanbnaumMm onpeaensnocb nioT-
Hoe 0O6pa30oBaHuNe, PacnoOCTPAHSIOLWEECS BAOAb MEXCKENY-
[oukoBoin 6opo3abl. Onpenensncst 9KCNaHCUBHBIA POCT
HoBooOpa3oBaHus M3HyTpyu MXKI. OnyxoNb 3HAYUTENIbHO
BblJaBasacb B MOJIOCTb Kak JIEBOro, Tak 1 MPaBoro Xeny-
[o4ka, BbI3blBag AedopmMaumio MX BbIBOOHbIX OTOENOB.
MN3-3a 60MbINX pa3mMepoB OMyxosib Obina UCCeYeHa B He-
CKONbKO NPUEMOB HECKONbKMMUY parmMeHTaMmm 4o OCHOBA-
HWUS C COXpaHeHMeM nopJjiexallero aHgokapaa. B nocne-
nyloulem 6biia BbinonHeHa pekoHcTpykums MXI ¢ ykpe-
naeHneM 3annaTom, a Takke BbINOJSHeHa niacTika cTeosa
JIErO4HOW apTepumn 1 BbIBOAHOMO OTAENA NPaBOro Xenynoy-
Ka 3annartown 13 KceHonepukapaa.

MocneonepaunoHHO nepuoa npoTekan 6e3 0CobeHHO-
cteil. Mocne onepaumn ObINO BbIMNOJHEHO KOHTPOJILHOE
yNbTPa3BykoBOE UCcnenoBaHne cepaua. JononHuTenbHbIxX
obpasoBaHuini Ha MXIT He BbISBNEHO, knanaHbl ObUIM UH-
TakTHbl. Ha 19-11 neHb nocne onepauumn pebeHok 6bi Bbinu-
CaH B YOOB/IETBOPUTENBHOM COCTOSIHUWN MOA HabnoaeHue
Kapavonora.

OnepaunoHHbI MaTepuan 6bl1 OTNPaBIIEH B NaTONOro-
aHaToMumyeckyto nabopaToputo (puc. 3). Mopdonormnyeckas
KapTMHa COOTBETCTBOBaNa A0OPOKAYECTBEHHOIN HeanuTe-
NnanbHoM onyxonn — dubpome.

OO6GcyxaeHue

Mo AaHHLIM NPOBEAEHHbIX ayTONCUIA cepaua 'y ae-
Tel 1 NOAPOCTKOB Cpeau nepBmyHbIX HOBOOOpa3oBa-
HUn Grbpoma SBNSETCS BTOPON MO 4YacTOTe BbISIBNS-
emocTu. Mockonbky GrbpoMsbl, Kak NpaBuio, pacTtyT
B TEYEeHMe HEeCKOoSIbkMX JieT, nogasnsiowiee (6onee
2/3) 4Mcno cnyy4aeB — 3TO AETM B Bo3pacTe A0 2 JeT.
B psne coobuieHnii 3apybexHblX aBTOPOB yKadblBa-
eTCca Ha CBSA3b ABYX MaTosioruin: Gubpombl cepaua
n cuHapoma fopnmHa [2]. OgHako ee YacTtoTa o KOH-
Lla HEM3BECTHA, YTO CBA3AHO C TPYAHOCTSAMU PaHHEN
ANAarHOCTUKN.

durbpoma MoxXeT nopaxaTb Ntobble OTAENbI CEPA-
ua. OpgHako vauie BCero JIoKannm3yeTcs B CTEHKe
npasbix kKamep cepaua n MXIT1. Pexe BoBnekaloTcs
CTEHKM NIEBOTO Xenyaoyka u kpanHe peako ¢punbpo-
Ma nopaxaeT neBoe npeacepave. Mo nokannsauum
B MMOKapAe BblOENSI0T MHTpaMypasibHble, anukap-
OunanbHble N cMellaHHble dopMbl Grbpom. lNepBble
Bbl3bIBAOT AMCTOPCUIO KOPOHAPHLIX apTepuin, ons
anukapananbHblX GOpM XapakTepHa HeoBacKyspu-
3aums. JocTturas ruraHTCKMX pa3smepos 1 JIoKannay-
scb B MXXI, HOBOOGpa3oBaHMe 3aHMMaeT BCIO ee
MbILLEYHYIO YaCTb M NepexoauT Ha CBOOOAHbIE CTEH-
KW XENyL0YKOB: Yalle Ha NePeSHIO CTEHKY NPaBoro
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N 3a0HIOI0 CTEHKY NIeBOro xenygoyka. lMpu atom
BO3HMKaOLME HAPYLLIEHUS FeMOANHAMNKK 0ByCoB-
NeHbl MPENMYLLECTBEHHBIM NOpPaXxeHneM MnpaBoro
WUnu NeBoro xenyaodka [5]. B npeacraBneHHoOM Ha-
MM Cilydae onyxosib 60MblMX Pa3MepPOB, JIOKaNN3y-
acb B MXI, BbI3blBana HETUMUYHYID OOCTPYKLMIO
O[HOBPEMEHHO BbIXOOHbLIX TPAKTOB 060MX Xenynou-
KOB.

Mockonbky ¢GUBPOMbI PacTyT A0 [LOBYXJIETHEro
BO3pacTa (a nocne cemu net BO3MOXEH OOpaTHbIN
perpecc), B paae cnydaes 3abosieBaHNE MOXET OCTa-
BaTbCs OECCMMMTOMHbLIM B TEYEHME MHOIUX JIET.
OpHako valle xapakTepHbIM KJIMHUYECKUM MpU3Ha-
KOM pMOPOM ABAAIOTCS pasdnnyHble GOpPMbl HapyLLe-
HUSE pPUTMa, PUCK BOSHUKHOBEHWSI KOTOPbIX BbILLE Mpu
BOBJIE4EHUWN B OryxoJiesblin npouecc MXI1 n npason
aTPMOBEHTPUKYNSIPHON Gopo3akl. Mpn 3TOM OCHOB-
HON reHe3 BO3HUKHOBEHUS apUTMUIA OOYC/OBMEH
00BLEMHbLIM BO3JENCTBMEM OMyX0JSIM KaK Ha NPoBOAS -
e nyTu, Tak U Ha KOPOHApHbIE apTepuUn cepaua.
VIMeHHO noaTomy aputMuu npu ¢pubpomax cepaua

xapakTepuayloTca 6onbloi  BapuabenbHOCTbIO
N yCcyrybnsitoT cokpaTuTeNbHy0 (MYHKLMIO Xenyaou-
KoB [21-26].

Mo gaHHbIM 3apybeXHbIX aBTOPOB, OONLLUMHCTBO
heTen ymmpaloT BHE3anHo B Bo3pacte Ao 1 ropa,
nHoroa pgaxe 6e3 Kakux-nmbo npeaLlecTBYIOLLMX
KMHMYECKUX MNPOSIBIEHMA. BbICOKYID 4acTOTy BHe-
3arnHomn CMepTU ONPesensioT Kak apuTMum, Tak n Ha-
CTyNuBLUME MpPU OBCTPYKUUK TSXENble HapyLLUeHus
remoguHamukn [19-23]. Moatomy, Byayym rmcTosno-
rmyeckn pobpokayeCTBEHHbIM HOBOOOPA30BaAHUEM,
Mo KJIMHMYECKMM NpPosiBieHnsM dubpoma npotekaeT
3/10Ka4eCTBEHHO.
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PeHomMeH “HecooTBEeTCTBMNA” PpeXUMOB

T2 n T2-FLAIR kak HeMpoBU3yNIN3aLNOHHbIN
Ounomapkep reHeTuyeckoro npodpunsa
aHanJacTU4YeCcKUX aCTPpoLUTOM
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Lienb uccnepoBaHus: oLeHKa PENEBAHTHOCTU PEHOMEHA HECOOTBETCTBUSA pexnmoB T2 n T2-FLAIR (T2-FLAIR
mismatch) B kauecTse npeamkTopa reHeTMYecKoro Npoduaa aHanIacTUYeckmux aCTPoOLMTOM, B TOM YACSIE HakKa-
MNBAIOLLMX KOHTPACTHbLIN npenapat npu MPT-uccnenoBaHuu.

Matepuan u metopbl. PETPOCNEKTUBHO OblIM NpoaHanuanpoBaHbl MP-1306paxeHns 242 naumMeHToB, Npo-
xoamBLLMX neyveHne B Pray “HMUL, Helipoxmpyprim umenn H.H. BypaeHko” MuHagpasa Poccun ¢ anarHo3om
“aHannacTuyeckas actpouMToMa” nnm “aHannacTnyeckas onmroaeHapornMoma”, TpemMs HeMPOPEHTreHONOraMm
Ha NpeaMeT BbisiBieHWs npuaHaka T2-FLAIR mismatch v Hannymns/oTcyTCTBUS rOMOrEHHOr O MOBLILLIEHHOIO CUrHa-
na Ha T2-n3o6paxeHusix. MauyeHTbl Obiny BKIIIOYEHbI B OCHOBHYIO FPYMMy TOJIbKO B C/ly4ae €AMHOr0 MHEHUS BCEX
TPEX CMEeLNanMCTOB OTHOCUTENIbHO Ha3BaHHbIX 0COOEHHOCTEN N306PaXEHNIA OMYXOSN.

Pesynbratbl. [pusHak T2-FLAIR mismatch 6bin BbiSiBAEH Y 23 NaUMEHTOB, Y 8 13 HUX OMyX0Jb HakanJeana
KOHTpacCTHbIV npenapaT npu MP-uccnenoBaHuy, B TOM Yucne B 3 ciydyasx — BblpaxeHHO. Bo3pacT naumeHToB
B noarpynne ¢ npuaHakom T2-FLAIR mismatch 6b11 [OCTOBEPHO HUXE, YHEM B OCHOBHOW rpynne (34 roga npoTvB
42,7 ropa), Kak 1 0ons NauMeHToB C KOHTpacTMpyeMbiMy onyxonsmu (36,4% npoTue 55,8%); npy 9TOM NPOLEHT
ONyX0Jiei, BbIPXEHHO KOHTpacTupytoLwmxcsa no MPT, okasancs conoctasum (37,5% npotus 46,7%).

3aknovyeHue. Pesynbratbl HAWEro MCCnefoBaHWs MOATBEPXAAIT pPeneBaHTHOCTb deHomeHa T2-FLAIR
mismatch B oueHke aHamnacTMyeckyMx acTPoUMTOM, B TOM YMCE HakanavBaloLWMX KOHTPACTHbIA npenapart,
Kak BbICOKOCNELM®DUYHOrO HEMHBA3NBHOIO G1OMapKepa reHeTNYeckoro Npoduasa onyxonu. Nony4eHHble AaHHbIE
B pa4e Cly4yaeB MO3BOJIAT M3MEHUTb MOAXO[, K AOONEPALMOHHON ANArHOCTUKE U MNAHUPOBAHUIO NEYEHUs AN
onpefeneHHon 4acT NaUMeHTOB C aHanIacTUYECKMIN aCTPOLMTOMaMU.

KnioueBblie cnoBa: npusHak T2-FLAIR mismatch, aHannacTtuyeckme acTpouUTOMbI, KOHTPACTHOE YCUNEHME
ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(PNIMKTOB UHTEPECOB.

Onsa uutupoeanus: benses A.1O., Ycaues [1.10., MpoxuH U.H., Batanos A.U., Adananes PM., lfanctsH C.I. deHomeH
“HecooTBeTCTBUS” pexnmoB T2 1 T2-FLAIR kak HelipoB13ynM3aLMOoHHbIn GroMapkep reHeTn4eckoro npoduns aHanna-
CcTuyeckmx actpoumtom. MeaguumHckas sudyanmnsaums. 2021; 25 (1): 147-158. https://doi.org/10.24835/1607-
0763-959

Moctynuna B pepakumio: 30.10.2020. MpuHsata k nevatu: 11.02.2021. Ony6nukoBaHa online: 22.03.2021.

T2/T2-FLAIR mismatch sign as a predictive biomarker
for anaplastic astrocytoma genetic profile
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The aim of the study was to assess T2/T2-FLAIR mismatch phenomenon as a predictor of particular genetic
profile in the anaplastic astrocytoma group, including those tumors demonstrating contrast enhancement on MRI.

Materials and methods. It is a retrospective study. All MR images were anonymized.

MRI analysis. We studied 242 MRIs of patients with anaplastic astrocytomas (AA) and anaplastic oligodendro-
gliomas (AO) who were surgically treated at Burdenko Neurosurgery Center from 01.01.2017 to 31.12.2019.
Among 242 patients we identified 23 (9.5%) whose MRI fulfilled the criteria for T2/FLAIR mismatch sign. The
images were studied by 3 experienced neuroradiologist and patients were allocated to the T2/FLAIR mismatch
group only upon consensus. Readers evaluated T2WI and FLAIR sequences of each MRI examination. They
determined thr following characteristics of the tumours, using a binary scoring system for each: 1) presence
or absence of homogeneous signal intensity on T2WI; 2) presence or absence of complete/near-complete
hyperintence signal on T2WI, and relatively hypointence on FLAIR except for a hyperintense peripheral rim; 3)
margins of lesion sharp or indistinct; 4) presence or absence of peritumoral edema. Discordant results were
resolved by consensus with more experienced neuroradiologist.

Histological examination and molecular markers. Histological examination was carried out by 2 qualified
pathologists after staining the preparations with hematoxylin and eosin and calculating the index of proliferative
activity. The final diagnosis was established on the basis of a combination of morphological and molecular genetic
studies. The material for the study was 242 biopsies from patients operated on at Burdenko Neurosurgery Center with
anaplastic astrocytomas and anaplastic oligodendrogliomas WHO Grade llI, fixed in 10% neutral formalin and embed-
ded in Histomax (Leica) paraffin. Among 23 patients with T2 / FLAIR mismatch in 4 archival cases was performed an
immunohistochemical study with Anti-IDH1 R132H (clone H09) (dianova) antibodies to establish the mutational status
of the IDH-1 gene; in 19 remaining cases the IDH1 R132H mutation was studied by real-time PCR using self-selected
primers and probes. One of the samples showed the wild type IDH1 R132H and it was further investigated by Sanger
sequencing to determine the mutational status of the IDH1 and IDH2 genes using direct primers.

Determination of 1p / 19q co-deletion was performed by in situ fluorescence hybridization using a ZytoLight
Glioma 1p / 199 Probe Set (ZytoVision).

Study results. T2/T2-FLAIR mismatch sign was found in 23 patients with AA, in 8 cases tumors demonstrated
contrast enhancement, including 3 of them with substantial enhancement. The mean age in the T2/T2-FLAIR mis-
match group was lower than in the main group (34 vs. 42.7 years), as well as percentage of patients with contrast-
enhancing tumors (36.4% vs. 55.8%). The proportion of tumors with substantial contrast enhancement was similar
in both groups (37.5% vs. 46.7%).

Discussion

S.H. Patel et al. in their pioneer paper demonstrated 12% frequency of T2/FLAIR mismatch sign in the experi-
mental group (125 patients) and 17% in validation group (60 patients). M.P.G. Broen et al. present with a higher rate
of the sign — 25%. S. Deguchi et al. have demonstrated even higher frequency of T2/FLAIR mismatch among IDH-
mutant grade Il astrocytomas -45%. Our results revealed 9.5% rate of this sign.

The first article declaring less than 100% specificity of T2/FLAIR mismatch sign, after great success and
acknowledgement of this predictive diagnostic method, was published by T.A. Juratli et al. 2019: the sign was
observed in 73% of patients (versus 12% in Patel’s group). Herewith, 29% of patients with T2/FLAIR mismatch sign
demonstrated both IDH-1 mutation and 1p/19q co-deletion. The reason for this phenomenon were less strict inclu-
sion criteria in Juratli’s study. Moreover, authors did not specify the number of patients with contrast-enhancing
tumors, although according to R. Jain et al., all these tumors must be excluded from the study. It is noteworthy, that
even with these non-strict inclusion criteria, T2/FLAIR mismatch sign has demonstrated 100% predictive value for
IDH-1 mutation in Jurartli’s study (none of the patients presented with IDH-wild type tumour). In the meta-analysis
performed by Goyal et al. 2019, based on several T2/FLAIR mismatch studies with 746 patients, authors demon-
strated high specificity (98.5%) and low sensitivity (33.7%) of this sign for detecting IDH-1+ and 1p/199g- coopera-
tion. The main conclusion of this paper is that T2/FLAIR mismatch sign has high specificity and low sensitivity for
detecting IDH-1 mutation, but not 1p/19q co-deletion, although there might be exceptions from this rule.

Recent studies devoted to the T2/FLAIR mismatch sign included mostly grade Il gliomas and a small amount of
AA and AO, emphasizing that those tumors did not demonstrate contrast enhancement M.P.G. Broen, S.H. Patel.
Moreover, this characteristic is referred as a necessary qualification for T2/FLAIR mismatch sign, since contrast-
enhancing parts of the tumor may overlap area of interest and confound MRI signal in other sequences.

Results of our study convincingly demonstrate possibility of T2/FLAIR mismatch sign in grade lll gliomas with
contrast enhancement. We observed this phenomenon in 8 cases out of 22 (36.4%). Moreover, among those8
patients, 3 presented with intensive contrast enhancement.

Comparing main group with control one, we revealed, that mean age in the group with T2/FLAIR mismatch sign
was lower (34 vs. 42.7). and among 8 patients with contrast enhancement only 1 was older than 40 years. Tumors
from the main group demonstrated contrast enhancement significantly on a more frequent basis (55.8% vs.
36.4%), meanwhile rate of intensive contrast enhancement was similar (46.7% vs. 37.5%). Thus, we demonstrated
correlation between tumour grade and contrast enhancement and T2/FLAIR mismatch sign.

Earlier studies made attempts to predict tumor mutational status upon MRI: for instance, frontal lobe tumours,
not spreading to the midline structures more often demonstrate IDH mutation Z.L. Sun, A. Lai. Moreover, it is well-
known fact, that IDH+ gliomas present with more distinct borders, more homogeneous MR-signal and less fre-
quently demonstrate contrast enhancement A. Lai, G. Reyes-Botero. However, all these characteristics are very
subjective and only advisory. More explicit results can be revealed by using MR-perfusion P. Kickingereder,

METUIMHCKAS BUBYATMBALAA 2021, mou 25, N1



OPUTUHAJIBHOE UCCJENOBAHUE | ORIGINAL ARTICLE

MR-spectroscopy (2-hydroxyglutarat) M.l. de la Fuente and PET B. Suchorska 2017. However, abovementioned
methods are not so widespread, unlike MRI, which is capable to predict genetic profile (IDH and 1p/19q status) with
almost 100% accuracy. Unconditioned weakness of this method is qualitative, not quantitative his nature, some-
times demanding discussion and still not unambiguous. Probably, future achievements in neuroradiology will allow
to perform quantitative analysis of MR-signal and formalize T2/FLAIR mismatch sign.

It is difficult to overestimate T2/FLAIR mismatch sign for diagnosis, surgery planning and overall treatment
strategy. These aspects were disputed for grade Il gliomas Sofietti, A.S. Jakola, M.M.J. Wijnenga. Anaplastic
tumours possess worse prognosis and this additional information might be of extreme use. T. Kawaguchi et al.
evaluated correlation between radical resection and prognosis of treatment for AA tumours with and without IDH-
mutation: it turned out, that for IDH-negative tumors radical surgery did not significantly affect overall survival
(although these groups demonstrated different OS). On the contrary, radical resection significantly affected OS for
IDH+ gliomas. Our study has demonstrated capability T2/FLAIR mismatch sign detection for anaplastic gliomas
regardless of tumour contrast enhancement.

It is still unclear why not all IDH-positive 1p/19g-negative gliomas demonstrate T2/FLAIR mismatch sign. These
“exceptions” were documented earlier by S.H. Patel, M.P.G. Broen for grade Il gliomas and in our study for grade
Il gliomas: only 23 out of 26 patients with above-mentioned molecular profile presented with T2/FLAIR mismatch sign.
S.H. Patel et al. speculate about activation of pathways by mTOR protein, which is involved in IDH-positive gliomas
malignant change H. Wakimoto, but lack of data precludes authors from statistically significant conclusions.

Conclusion. Study results confirm the hypothesis of relevance of T2/T2-FLAIR mismatch sign for anaplastic
atrocytomas with contrast enhancement on MRI as highly specific biomarker for tumor genetic profile. In some
cases information provided by MRI in this group of patients may improve preoperative diagnostic and affect treat-

ment strategy.
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AkTyanbHOCTb

MmcTonornyeckas Bepudukaums rmuasbHbIX Omny-
XONel — CNOXHbIV NPOLLECC C BO3MOXHbIMY OLLIMOKa-
MU UAN HETOYHOCTSIMU, OOYCNIOBIEHHBIMU OMbITOM
cneumnanucTa ¢ HebGOMbLIMM KOSIMYECTBOM Cly4aes
B rof (B psaae nabopaTtopuii) Unu HeagekBaTHbIM 3a-
OopoM MaTtepuana nnsg UCCNenoBaHUs BO BPEMS
onepauun, oCobeHHO B Cllyyae CTEpPeOoTakCUYecKom
ouoncun. bonee Toro, WMPOKO M3BECTEH DEHOMEH
pa3HoM MHTEepnpeTauun aMarHo3a pasnuyHeiMu na-
TomMmopdonoraMmn nnv gaxe ogHUM 1 TeM Xe Mopdo-
NIOroOM B pa3Hoe Bpems 13ydyeHuss npenapata [1-3].
[eHeTnYeckne MCCNefoBaHUS MUaNbHbIX OMNyXosen
B MPOLUOM [OECSATUNETUM CYLLECTBEHHO W3MEHWUIN
NMoHMMaHue 1x BUoNorMn 1 NPUBENM K NEPECMOTPY
Knaccuounkaumm onyxosien LEHTPaNbHON HEPBHOM
cuctembl. OgHUM 13 GyHOAMEHTaNbHbIX UCCNEenOo-
BaHWN B 3TOM HarnpasieHUn CTan CPaBHUTENbHbIN
aHann3 reHoMa ANP@Y3HbIX MIMOM HU3KOW CTEneHu
3JI0Ka4eCTBEHHOCTY [4] 1 pag, Apyrux nccnenoBaHum,
NO3BOIMBLUMX MO COBOKYMHOCTU Pa3faefivTb MMMOMbI
Ha 3 rpynnbl HA OCHOBAHUW HANNYNS/OTCYTCTBUS MY-
Tauuu IDH1 n kopeneuun 1p/19q:

1. IDH1mut-Codel — Hannune n mytauuu, 1 abep-
pauuu.

2. IDH1mut-nonCodel — ¢ mytauueit IDH1, Ho 6e3
kogeneummn 1p/19q.

Accepted for publication: 11.02.2021.

Published online: 22.03.2021.

3. IDH1wt-nonCodel
1 Kogeneumn.

B KoHTekcTe napagurmel kKnaccudukaumm mmalsib-
HbIX OMyXOJIEli B CTOPOHY MOJIEKYSIIPHON AMArHOCTU-
K1 BO3POC MHTEPEC K METOAaM HENHBA3MBHOMO 06Ha-
PY>XEeHNst MONEKYNSIPHBIX MapKepoB. B ocHoBe nccne-
[OBAHWIA, HAaNPaBEHHbIX HA MOMCK ANArHOCTUYECKMX
cooTBeTCTBMI (MP-0aHHbIX M TMCTONOrNMYeckunx/re-
HETMYECKNX HaX0[0K), NEXUT rMnoTesa O CYLLECTBO-
BaHUN onpeaeneHHoix “MP-deHoTMnoB” onyxonen,
NoAO06GHO ONUCAHHBIM BbILLE FEHETUYECKUM Fpymnnam
[5]. B cnyyae noaTBepxaeHns aTom rmnoTessbl TPYAHO
Oblf0 Obl NMEPEOLLEHNTL €€ 3HAYMMOCTb: HEMHBA3UB-
Has naeHTudukauma Hanmyimg mytauum IDH1 npuH-
LUMNNanbHO BaXHa A58 NEPBUYHOrO KOHCYNLTMPOBA-
HUS U COCTABNIEHUS MHTErpasibHOro niaHa JievyeHns:
nommmo 6onee 6G1aronpPUSTHOrO MPOrHO3a JevyeHns
NaLMEHTOB C HaNMYMEM yKa3aHHON MyTaLMKM B OMyX0-
JIN Takke A0Ka3aHHbIM ABAgeTcs dakT 0onbluen ue-
Necoobpas3HOCTV MOMbITOK PaaukanbHOro yaaneHus
rMMOMbI B 3TOW rpynne naumMeHToB, MOCKOJIbKY 00beM
pe3ekunn y HUX sensetcs 6onee 3Ha4YMMbIM, YeM Y
nauueHToB ¢ “OuKKUM TUNom” onyxonwu [6, 71].

S.H. Patel u coast. [5] npoaHanuauposanu 125
MP-1306paxeHnin NnauneHToB C rMnanbHbIMU ONyXo-
namum Grade Il m [l v B 12% 06HapyXmam mobonbITHbIN
NpU3HaK — HeCOOTBETCTBUE NHTEHCUBHOCTU MP-cur-

C OTCyTCTBMEM MYyTaUUn
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MEULIHCKAS BUBYATHBALA

Hana Ha M3obpaxeHusix B pexmmax T2 n T2-FLAIR
(T2-FLAIR mismatch). Mpu mopdoreHeTnyeckom aHa-
Nn3e npenapartoB ONyxosen AaHHbIX NaUMEHTOB OblNo
BbISICHEHO, YTO BCE OHW MOManau B rpynmny ¢ Hanu4Mem
myTaumm IDH1 n 6e3 kogeneummn 1p/19q. Takum obpa-
30M, T2-FLAIR mismatch o6napaetr 100% nonoxu-
TEJNIbHOM NPOrHOCTUYECKOM 3HAYMMOCTLIO, a OTpuLa-
TeflbHasi MPOrHOCTUYeckas 3HAYMMOCTb COCTaBMna
54%. Cnepyet oTMETUTb, 4TO ¥ 10 M3 15 maumeHTOB
¢ T2-FLAIR mismatch 6bina BbiseneHa mytaums IDH1 -
R132H, y 3 - IDH1-R132S, no ogHOMYy nauueHTy —
IDH1-R132W n IDH1-R132C.

Ewe Oonee ybeguTenbHbIM MOATBEPXAEHUEM
0060CHOBAHHOCTW rMMNoTe3bl cornoctarneHns MP-Haxo-
OOK N FeHETUYECKUX OaHHbIX SBASOTCS pes3yfbTaTbl
CpaBHEHMS CPOKOB 00LLel 1 6e3peunanBHON BbXU-
BaeMOCTM B [AHHOM rpynne nauneHToB C nokasare-
nsiMn B 60nbLLUEN NO pa3Mepy rpynne 60bHbIX C BEPU-
durumpoBaHHbiM codeTaHrem IDH1-myTaumm n 1p/19q
kooeneumn. ONpeaeneHHon CNOXHOCTbIO B OLEHKe
npu3Haka T2-FLAIR mismatch sBnsetcsa ero kavecTt-
BEHHbIM, @ HE KOJIMYECTBEHHbIA XapakTep, a 3HauuT,
pasnuyHas MHTEpNpeTaums pasHbIMU HENPOPEHTre-
Honoramu. VIHTEpeCHO OTMETUTb, 4TO B Fpynne npoTo-
nnasmatmyeckmx acTpouuTom npuaHak T2-FLAIR
mismatch 6bin obHapyxeH B 100% cnyyaeB [8]. 310
MOXET OblTb 0ObSICHEHO TEM, YTO UCCIeaoBaHME Mpo-
BOAWIOCb Ha OCHOBAHUW MPUHLMMOB NpenplayLien
WHO CNS tumor classification (2007) n He yunTbiBano
IDH1-cTaTyC rmmom; npu aToM NpoTonias3MaTnieckme
aCTPOLMTOMbI BCTPEYAINCb B OCHOBHOM Y MOJIOAbIX
NauMeHTOB N UMENV UHOONEHTHOE TEYEHME.

OcTaetcs He OO0 KOHLUA MOHATHBIM, MOYEMY JNLLb
Yy 4acTu naumeHToB ¢ rmmomamu rpynnbl IDH1mut-
nonCodel obHapyxuaetcs npudHak T2-FLAIR mis-
match. OgHMM 13 BO3MOXHbIX 0ObSICHEHWI, Npeana-
raemblx K HACTOSALEMY BPEMEHU, SBASIETCS CYLLECT-
BOBAHME OTAENbHOM MOArPYynnbl ONYXONen BHYTPU
rpynnbl IDH1mut-nonCodel rnvom. MNoaTteepxaeHnem
3TOMY MOTYT CIyXWTb WCCNeOOBaHWs, BbISBUBLUNE
NOBBbILLIEHHYIO aKcnpeccuio reHoB MTOR y naumeHToB
aTON nogrpynnsl [5].

MepBbIM MccnenoBaHveM, ybeomTensHO npoae-
MOHCTPUPOBaBLIMM Banuaaumio npuaHaka T2-FLAIR
mismatch, 6bina padota A. Lasocki 1 coasT. [9], KoTo-
pble NPeAnoaOXUAN Hann4me Heckonbknx MP-npu-
3HAKOB — MPEAMKTOPOB Hanuuus kogeneumn 1p/19q
B OMyXONW: OAHAKO €OMHCTBEHHbIM MPU3HAKOM,
NPUGAN3NBLUMMCS NO CNeUU@UYHOCTM K HA3BAHHOMY,
OblN0 Hannyne KanbUMdUKATOB B CTPOME OMyXOJIN.
M.P.G. Broen u coast. [10] npoBenu aHanormyHoe
nccnenoBaHue, BKIIIOUMB B U3yHaeMYyHO Fpynny TONbKO
HEKOHTPACTMPYEMbIE OMNyXOn, U MNONYYUSIN TaKxKe
100% cneundunyHocTb NpuaHaka T2-FLAIR mismatch.
Mo peaynbrataM ux paboTbl ObIIO TakKe yCTaHOBNe-

2021, rom 25, Nel

HO, 4YTO HaNM4yMe UM OTCYTCTBUE NPU3HaKa y naumeH-
TOB C onyxonsmu 6e3 kogeneumn 1p/19qg He ObINO
CBSI3aHO C pas3nMyMsaMn B BO3pacTe, NMosoBOW Mpu-
HaOIEXHOCTN, CTEMNeHN 3/10Ka4eCTBEHHOCTU (grade)
VAN OKanM3aumm onyxosu.

TeM He MeHee BCe Xe VCKITIOYEHNS U3 3TOr0 NpaBu-
na 6b11m HapeHsbl: D.R. Johnson v coasT. [11] obHapy-
Xumnu 5 cnyvaeB, B KOTOpbiX npu3Hak T2-FLAIR
mismatch He cooTBEeTCTBOBa/l CTaHOAPTHOM reHe-
TM4yeckon kapTuHe. CnegyeT OTMETUTb, YTO TOMbKO
ofoHa 13 HUX Obina AM@@Y3HON OMyXoNblo (Onnro-
nengpornnoma IDH1mut, 1p/19q codel) y B3pocnoro
nauneHTa; 4 OCTaBLUMECS — CllydYan U3 OETCKOM HEMPO-
OHKONormn. B cBSI3M C 9TMM BbICKA3bIBAETCH MHEHMNE
00 0cob0I OCTOPOXHOCTU B 1cnonb3oBaHum T2-FLAIR
mismatch B paboTe ¢ naumeHTammn AeTCKoro Bo3pacTa.

B uenom npusHak T2-FLAIR mismatch nccneno-
Ba/ICsl HA CMELLaHHOM NonynsiumMmn B3POCHbIX MauUueH-
ToB ¢ muomamm Grade lI/lll, ogHako npu aeTanbHOM
aHanM3e nyonMkauum CTaHOBUTCS OYEBUOHBLIM, YTO
B OOMNbLUMHCTBE W3 HUX aHarniacTuieckme rnMombl
npencTaseHbl B CYLLECTBEHHO MEHbLLEN MPOMNOPLMN.
OTO MOXET ObITb 0OBACHEHO TEM (PAKTOM, HYTO 3HAYU-
Masi 4acTb aHanIaCTMYECKMX IMNOM HaKanIMBaeT KOH-
TpacTHbI npenapaT npu MP-nccneposaHuu, a nogoob-
Hasi cuTyaumust He NO3BONSET OAHO3HAYHO OLEHMBATb
VMHTEPECYIOLMI HAC Npu3Hak. TeM He MeHee akTyallb-
HOCTb HEWHBA3VBHbIX MCCNELOBAHUIA TEHETUYECKOrO
cTatyca aHanaacTU4YeCKmX rMUOM He HUXe, a ckopee
BbiLle, YeM ONPDY3HbIX, U MOTOMY AAHHbIA aCNekT an-
arHoCcTUkM TpebyeT AanbHENLLIEro N3y4eHns.

MaTtepuan n metoabl

NccnepoBaHmne HOCKO PETPOCMNEKTMBHBIN Xapak-
Tep. Bce n3obpaxeHns aHOHMMN3MPOBAHBI.

AHanus MP-nso6paxeHuii

Bbinn mn3yyeHbl poonepaunoHHbie MP-1306pa-
XeHuns 242 naumeHToB C aHannacTUY4eCKUMU acTpo-
uMTOMamMM M aHannacTUYeckMmm ONUrogeHapo-
rMMoOMamMn, MPOXOOUBLLMX XUPYPrUYECKOE fleYeHune
B LleHTpe Henpoxupyprum ¢ 01.01.2017 no
31.12.2019. Cpeamn 242 6G0NbHbIX ObINN BbISIBEHDI
23 (9,5%) naupeHTa, pesynstaThl MP-1ccnenoBaHus
KOTOPbIX YOOBNETBOPSIN YC/IOBUIO HECOOTBETCTBUSA
MP-curnanos B pexumax T2 nT2-FLAIR n romoren-
HOCTM B pexunme T2. AHanm3 gaHHbix MPT npoBoau-
CH TpemMs KBannM@ULUMPOBAHHBLIMU HEVNPOPEHTIEHOSI0-
ramMmm 1 N300paxxeHns CHUTaNNCh YOOBIETBOPSIOLLM-
Mu ycnosuio T2-FLAIR mismatch Ttonbko B cnyyae
eAVHOAYLWHON nHTepnpeTaumn. OueHuBanucb pe-
Xumbl T2 n T2-FLAIR B KaXaom MCCnemoBaHUK Mo
OuHapHol cucteme no 4 napametpam: 1) Hanunune/
OTCYTCTBME FOMOIEHHOr0 curHana oT onyxonu B pe-
Xume T2; 2) Hann4ne/oTCyTCTBNE MTMNOUHTEHCUBHOIO
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curHana B T2-FLAIR pexumMe OT BCei CTPYKTYpbl Ony-
X0JI1 (32 UCKJTIOYEHNEM TUMNEPUHTEHCUBHOM nepude-
pUYecKol rpaHuLbl); 3) OTHOCUTENIbHO YeTKME rpaHu-
bl HOBOOOpa30BaHUs; 4) HanM4Yne/oTCyTCTBME Nepu-
TYMOpasibHOro oTeka.

MonekynspHoO-reHeTU4eCKuin aHanms

fmcTonornyeckoe mccnenoBaHne npPoBOAUIOCH
OBYMS KBanndUUMpPOBaHHbIMU NaTtomMopdonoramm
nocne okpackun NpenapaToB reMaToKCUANH-303UHOM
1 noacyeTta nHaekca npoampepaTtMBHON akTUBHOCTM.
OkoHYaTeNbHbIV AMarHo3 yCTaHaBAMBANCS HA OCHO-
BaHUN COBOKYMHOCTU MOP®ONOrM4eckmx n Moseky-
NAPHO-FEHETUYECKMX NCCIEA0BAHUN.

MaTepuanom Aana wuccnepoBaHus MNOCAYXUIN
242 6uoncuiiHbIX martepuana OT OnepupoBaHHbIX
B LleHTpe Henpoxmpyprun naumMeHToB C aHannacTu-
4eCKMMU acTPOLMTOMaMM 1 aHan1acTUYECKNMUN ONn-
rogeHgpornmomamn WHO Grade I, dukcrnpoBaHHbIx
B 10% pacTBOpe HENTPanbHOro popmMannHa u 3anu-
Tbix B napaduH Histomax (Leica).

Cpean 23 naumeHtoB C npuadHakom T2-FLAIR
mismatch B 4 apXuBHbIX Cly4asx O YCTaHOBKU My-
TauMoHHoro cratyca rexHa IDH1-1 6bino npoBeneHo
WMMYHOIMCTOXUMMYECKOE UCCIEA0BaHME C aHTUTE-
namun Anti-IDH1 R132H (clone H09) (dianova), B 19
OCTaBLUMXCA cny4daax uccnegosaHne mytauum IDH1
R132H 6bin10 npoBeaeHo metonom lMLUP B peanbHOM
BPEMEHU C UCMONb30BAHNEM CAMOCTOSATEIbHO NOA0-
OpaHHbIX NpanmMepoB 1 30HA0B. OonH U3 06pa3LoB
nokasan aukuin Tun IDH1 R132H, B cBA3MK C 4em Obin
DOMNOJIHUTENBHO NCCIeA0BaH METOAOM NPSMOro Cek-
BeHUpoBaHus no CeHrepy Ana onpeaeneHns Mytaum-
OHHoro ctartyca reHos IDH1 n IDH12 ¢ ncnonb3osa-
HMEM O/ MOCTAHOBKM CUKBEHCOBOW peakuun nps-
MbIX MpariMepos.

Onpepnenexne ko-geneuumn 1p/19q 66O BbINO-
HEHO MeToAoM GJIyOPECLIEeHTHOW rmbpuansauun in
situ ¢ ucnonb3oBaHmMeM npobbl ZytolLight Glioma
1p/19q Probe Set (ZytoVision).

Pe3yn bTaTbl UcciiegoeaHundd

XapakTepucTuka KJIMHU4YeCcKOoro martepuana

OkoHYaTeNbHbIN CANCOK OOJbHLIX COCTOAN U3
242 naumeHTtoB ¢ mmomamu Grade lll, B ToM ymcne
154 (63,6%) c aHannacTtMyeckor acTpOoLMTOMOW
n 88 (36,4%) ¢ aHannacTU4eCcKon oNMroaeHapPornmo-
Moi. CpegHuin BO3pacT NaumeHToB B O6LLEel rpynne
coctaBun 42,7 roga (Bapbuposan oT 18 mo 75 net).
B o6uwei rpynne 6bi10 128 xeHWmuH n 114 My>X4urH.
MyTtauus IDH-1 6bina BoiseneHa B 150 cnyyasx (71,8%
OT TECTUPOBAHHbIX), He BbiBNeHa B 59 cnyyasix (28,2%
OT TECTUPOBAHHbIX) 1 Yy 33 NauMeHToB UCCNEA0OBaHNE
MyTaumoHHoro ctatyca IDH-1 He npoBoauMnocCs.
MyTaums IDH-2 nccneposanack B 110 (45,4%) cnyyasx

1 BO BCEX CNyyasx pes3ynbTaT okasasics oTpuuartesib-
HbiM. Kopeneuusi 1p/19q Obina mnccneposaHa B 84
(84,7%) cnyyasnx v Obina BoiseneHa y 51 (60,7%) na-
umeHTa 1 He obHapyxeHa y 33 (39,3%) naumeHToB.

Cpeaun BCcex naumeHToB, KOTOPbIM MPOBOAMMAOCH
TecTupoBaHue ctatyca mytaumm IDH-1 1 kogeneumn
1p/19q, reHetuyeckuit npodwunb onyxonu IDH1+
n 1p/19q- ObiN BbISIBNEH B 26 Cnyyasx.

Mpu nccneposaHnn MP-mn3obpaxeHunin 242 na-
LMEHTOB MpPU3HaK HECOOTBETCTBUS WMHTEHCUBHOCTU
curHana B pexumax T2 u T2-FLAIR Obin BbiIBNEH
y 23 (9,5%) naumeHTtoB (puc. 1, 2). Bo Bcex ocTasnb-
HbIX C/Ty4asix Noa00OHOro HECOOTBETCTBUS HE Habs0-
[anock M60 OHO BbINO He CTONb YOeanTeNbHbLIM.

Bo Bcex 23 cnyyasix reHeTu4eckmin npodunb ony-
xonu 6bin IDH+ 1 1p/19g-. Kpome Toro, eute y 3 naum-
€HTOB OblN BbISIBJIEH WAEHTUYHbBIA FEHETUYECKUIA
npodunb onyxonu, ogHako aHannd ux MP-u3obpa-
XEHUI He NO3BONUN BbISBUTL NpuadHaka T2/T2-FLAIR
mismatch. B cBa3u ¢ TeM 4TO uccnegoBaHne MyTaum-
OHHoro ctaryca IDH-1 n kopeneumn 1p/19q BbINON-
HEHO He BCEM MauMeHTam OCHOBHOW rpynmnbl n3 242
4yenoBek, AOCTOBEPHO CyAUTb O YYBCTBUTENILHOCTU
1 cneumdrnyHOCT METOAA Ha OCHOBAHUM MOJSTyYEH-
HbIX PE3Yy/IbTATOB HE NPEACTaBASETCS BO3MOXHbIM.

Mpu cpaBHeHUM BO3pacTa MauMeHTOB B OOLLEN
rpynne v B nogrpynne ¢ BepMOULMPOBAHHBIM MO
naHHbiM MPT npusHakom T2 n T2-FLAIR mismatch
(nocne ucknoveHnst n3 Hee 3 NALMEHTOB C pe3ynbra-
TaMy MOJNIEKYNIIPHO-TEHETMYECKMX WUCCNen0BaHUN,
He COOTBETCTBOBABLUMX OMWCAHHOM BbIlIE KOHLEM-
LMn) ObIIO YCTAHOBNEHO, YTO B AAHHOW noarpynne
CpenHuiA Bo3pacT Obln LOCTOBEPHO HMXE 1 COCTaBu
34 roga (BapbupoBan mexay 24 v 54 rogamun) (OBy-
CTOPOHHUI t-TecT ona HesaBucuMbIx rpynn t(240) =
-5,095, p = 0,0000012). B nogrpynne 66110 9 xeH-
WYH 1 14 MyX4uMH, TO €CTb, B OT/IN4ME OT OCHOBHOM
rpynmnbl, COOTHOLLEHME BbLIO B MOJIb3Y MYXCKOro no-
Nla, HO Pasnuyus He OOCTUranu CTaTUCTUHECKON O0-
CTOBEPHOCTM (TECT %2 OBYCTOPOHHWUIA ANt CPaBHEHUS
NpPOMNopLMiA B ABYX HE3aBUCUMBIX rpynnax x3(1) = 1,37,
p =0,24).

ME)KSKCﬂepTHoe cornaweHve

HesaBucrmas oueHka gaHHbix MPT nposBoaunach
TpeMS HelpopeHTreHonoramu. Bbino AOCTUrHYTO
MEX3KCMEepPTHOe cornalleHne no npudHaky T12/T2-
FLAIR mismatch c k (kanna), paBHbim 0,98 (p < 0,001;
95% poBepuTenbHbili mMHTepBan (4WN) 0,96-1,0).
Bce 3 cneuvnanucta nocuntanv yéeanTensHbIM Hanu-
yne npusHaka T2/T2-FLAIR mismatch B 19 (7,6%)
cnydaax u otcyrctBue B 219 (90,5%) cnyyasx.
B 4 cnyyasx oTMe4anocb BO3HMKHOBEHWE pasHorna-
CUIN MeXay HEMPOPEHTIeHON0ramMm 1 Kaxablii N3 cny-
yaeB ObiN TWATENBHO NEPECMOTPEH KONNErNabHO.
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Puc. 1. MP-o6cnefoBaHne naumeHTa C aHannacTM4eckol acTPOLMTOMOM neBoli TemeHHol ponwu, IDH1+, 1p/19g-.
a — T2BW, akcumanbHble cpesbl; 6 — T2-FLAIR BU, akcuanbHbie cpeabl; B — T1BW, akcuanbHble cpesbl; 1 — T1BW nocne BHy-
TPUBEHHOr O BBEAEHNS KOHTPACTHOrO Npenapara, akCuasnbHble CPesabl.

Fig. 1. MRI of a patient with an anaplastic astrocytoma in the left parietal lobe, IDH+, 1p19g-. a — axial T2WI; 6 — axial
T2-FLAIR WI; B — axial TIWI; r — postcontrast axial T1 WI.
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Puc. 2. MauuenHT ., 28 net, aHannacTnyeckas acTpouUTOMa JieBol JIOOHO-OCTPOBKOBOW obnactu, IDH1+, 1p/19g-.
AHannactuyeckas acTpouuToMa feBoi TeMeHHon gonu, IDH1+, 1p/19g-. a — T2BW, akcmanbHble cpeabl; 6 — T2-FLAIR BU,
akcuanbHble cpesdbl; B — T1BW, akcnanbHble cpesbl; 1 — T1BW nocne BHYTPMBEHHOIO BBEAEHUSA KOHTPACTHOrO npenapara,
akcuanbHble CPes3bl.

Fig. 2. MRI of a patient with an anaplastic astrocytoma in the left frontoinsular region, IDH+, 1p19g-. a — axial T2WI; 6 - axial
T2-FLAIR WI; B — axial TIWI; r — postcontrast axial T1WI.
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MEULIHCKAS BUBYATHBALA

B KOHEYHOM MTOre Ha3BaHHbIe 4 cnyyae Takxke Tpak-
TOBa/INCb KaK MNONOXUTESbHBIE MO HANMYMIO NPU3HaKka
T2/T2-FLAIR mismatch, 4To B UTOore npmBeso K noBbl-
LeHwnio obuwero yncna oo 23 (9,1%) cnyyaes.

Mo npu3HaKky roMOreHHOCTN CurHana oT OMyxomnn
B pexvmMe T2 MexakcrnepTHoe cornatleHme 6biio cy-
LecTBeHHO HMxe — k (kanna) 0,56 (p < 0,001; 95%
1 0,49-0,64), ooHako BO Bcex 23 cnyyasx nccneno-
BaTeNM MPULLM K KOHCEHCYCY OTHOCUTEJIbHO FOMO-
re@HHOCTU FMNEePUHTEHCUBHOIO CUrHana.

KoHTpacTuposaHue onyxonu

B ocHoBHOWM rpynne cpeon 242 nauneHtos MP-
nccnegoBaHMe C UCMNOJIb30OBAHMEM KOHTPACTHOMO
ycunenus npoesegeHo 221 (91,3%) 6onsHomy. Cpeam
HUX HaAKOMJIEHMEe KOHTPACTHOro npenapara CTPOMOM
onyxonu 6b10 oTMedeHo y 135 (55,8%) 60nbHBIX,
HakonjeHne NocneaHero He BbisiBNieHO y 88 (44,2%).

BHYTpM rucTtonorMyecknx nogrpynn aHannacTtu-
yeckune acTpoLMTOMbI PEXEe AEMOHCTPMPOBAIM NaTo-
nornyeckoe koHtpactuposanue (79 (51,3%) ns 154
NaLVeHTOB), YeM aHannacTuyeckne OnMrogeHapo-
rnm1omel (56 (63,6%) n3 88 naumeHToB), XOTS pa3nu-
4ymsl He JOCTUIM CTaTUCTUYECKOM 3HAYUMOCTN: TECT
%2 OBYCTOPOHHWUIA OJ19 CPaBHEHUSI NPONOPLUIA B ABYX
Hes3aBucKMbIX rpynnax (1) = 2,97, p = 0,084.

MNpun 3TOM BbIPAXEHHOE HAKOMIEHNE KOHTPACTHO-
ro npenapara 66110 HELOCTOBEPHO HUXE B MOArpyn-
ne aHannacTuyeckux anurogeHapornuom (23 (41%)
13 56 nauneHToB), YeM B NOArpynne aHanaactuye-
ckux actpoumtom (40 (50,6%) n3 79 naumeHTOB):
TECT ¥° OBYCTOPOHHWIA OJiS CPaBHEHUS MPOMOPLMIA
B OBYX He3aBucumbix rpynnax x(1) = 0,85, p = 0,36.

Cpeoy 60/bHbIX C KOHTPACT-MO3UTUBHBLIMM OMYXO-
nsiMK ObII0 BbIAENEHO 7 NATTEPHOB HAKOMIEHUS KOH-
TPacTHOro Npenapara:

1) reTeporeHHo BblpaxeHHo — 26 (19,5%) naumeH-
TOB;

2) reTeporeHHo HeBblpaxeHHo — 44 (33,1%) naun-
€HTa;

3) romoreHHo BbipaxeHHo — 10 (7,5%) nauneHToB;
4) roMOreHHo HeBblpaxeHHOo — 1 (0,75%) naupneHT;
5) oyaroBo BblpaxeHHO — 16 (12%) nauneHToB;

6) o4aroBo HeBblpaXxXeHHOo — 24 (18%) nauneHTa;

7) KONbLEBUAHLIA TN HakonneHns — 12 (9%) na-
LMEHTOB.

Y nauveHToB, OEMOHCTPUPYIOWNX N0 pe3ysbTa-
Tam MPT Hannune npusHaka T2/T2-FLAIR mismatch,
BHYTPUBEHHOE KOHTPACTHOE YCUNIEHNE NPV NCCNeno-
BaHUM MCNoJb30oBanock y 22 n3 23. Cpeamn aTux na-
uneHToB y 8 (36,4%) 0TMe4anocb KOHTPACTUpPOBaHME
CTpOMbI onyxonu, npu 3ToM y 3 (37,5%) 60/bHbIX Ha-
KOMSIEHNE 0Ka3anoCh AOCTATOYHO BblPaXEHHbIM.
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B nroHepckoi paboTte S.H. Patel n coasT. [5] yac-
TOTa BcTpedaemoctTn dpeHomeHa T2-FLAIR mismatch
cocTtasuna 12% B akcnepumeHTasibHoM rpynne (125 na-
umeHToB) 1 17% B rpynne Banuaaumm HOBOW 3aBUCKMMO-
ctn (60 naunerTtoB). M.P.G. Broen n coaBt. [10] coob-
waT o 6onee BbICOKOW BCTPEYAEMOCTU Ha3BaHHOIo
npuaHaka — 25%. Eule 6onee BbICOKWI NPOLEHT BCTPe-
4aemMoCTV npusHaka B rpynne IDH1-MyTaHTHbLIX acTpo-
umtom Grade Il nonyyeH B pabote S. Deguchi n coasT.
[12] u cocTtaBun 45%. B Hawem nccnenoBaHUmM 4acTo-
Ta n3y4aemMoro npm3Haka okasanacb HECKONbKO HUXE
n coctasuna 9,5%.

Mocne ycnexa n BceobLLero npuaHaHus adpdek-
TUBHOCTM NPEANKTMBHOIO MeToAa, NPensioxKeHHOro
B nepeoi nybnukauuu, AeknapupoBaBlUEi MeHb-
wyto, yem 100%, ero cneundunyHoCTb, ObiNa paboTa
T.A. Juratli n coasT. [13]. B ux pabote npu3Hak T2-
FLAIR mismatch 6bin 0OGHapyXeH B CYLLECTBEHHO
OonblIEM NPOUEHTE HABGMIOAEHNA, YeM B npeablay-
Wwmx nyénukaumsx, — B 73% (o015 cpaBHeHus: B pabo-
Te S.H. Patel n coasrt. [5] — B 12%). Npu atom y 29%
nauneHToB ¢ npusHakom T2-FLAIR mismatch mone-
KYNSIPHO-TEHETUYECKNA aHaNN3 OMyxosiv BbISIBUN
n mytaumio IDH1, n kogeneumio 1p/19q. MpuunHoi
3TOro, N0 MHEHWUIO pspa KpUTUKOB paboTel, cTtanu
MEHEe CTpOrne KpuTepum BKIIOYEHUS MALUEHTOB
B rpynny C Haan4yMem OMUCbIBAEMOro MNpPU3HaKa.
Kpome TOro, aBTopbl UCCAEeN0BaHUS HE YKa3bliBAOT
KOJIMYECTBO NMaLUMEHTOB C KOHTPACTUPYEMbBIMM OMyX0-
MK, a no MHeHuto R. Jain n coasT. [14], Bce onyxo-
JIM, HaKanaMBarLwme KOHTPACTHLIN Npenapart, CTPoro
roBopsi, [OJIKHbI ObITb UCKIIIOYEHbLI U3 JAHHOW rpynmbl.
CnepnyeT OTMETUTb, YTO AaXe C YH4ETOM CTOJb MSArKNX
KpuTepueB BKIIKOYeHMs npmsHak T2-FLAIR mismatch B
paboTte TA. Juratli n coaBT. [13] npogemMoHcTpupoBan
100% NoONOXUTENBHYIO MPOrHOCTUYECKYIO 3HAYNMOCTb
ONns Hanuyms B onyxonv mytaumm IDH1 (H1'y ogHoro s
MauyeHToB C HaNM4YMeEM AAHHOro npusHaka npu MP-
nccnefoBaHMM He obHapyxeHa onyxosb ¢ IDH1 gyko-
ro Tuna). A. Goyal n coaBr. [15] npoBenu meTaaHanms
HECKONbKUX UCCNeoBaHWi, MOCBALLEHHbBIX N3YYEHMIO
deHomeHa T2-FLAIR mismatch, n Ha KIMHWMYECKOM
MaTepuane 746 naumMeHTOB YCTAHOBWUN, YTO AAHHbIN
MP-npusHak 06nagaeT BbICOKOW CNeuudUYHOCTLIO
(98,5%) 1 HM3KOM YyBCTBUTENLHOCTLIO (33,7%) ans
BbiSiBNeHWs reHotuna IDH1+ 1 1p/19g-. B uenom aBto-
pbl OenalT BbIBOA O TOM, 4yTo deHomeH T2-FLAIR
mismatch — BbicOKOCMEUMDUYHBIN MAPKEP C HU3KOM
YyBCTBUTENIHOCTBIO A1 BbisiBNEeHUs myTtauum IDH1,
HO He komeneunn 1p/19q, XOTS CYLUECTBYIOT 3HAYM-
MbI€ UCKJTIOYEHNS U3 OAHHOTO YTBEPXKAEHUS.

B paHee onybnunkoBaHHbIX paboTax, MOCBSLLEH-
HbiXx deHomeHy T2-FLAIR mismatch, nccnenyemas
rpynna coctosina n3 naumeHToB ¢ muomamm Grade
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N HebOJIbLIOro KonmyecTBa OOMbHLIX C aHanIacTu-
4eCcKMMWU acTPoLMTOMaMu/0UroaAeHAPOrnMoMamMm
Grade lll, HO npu 9TOM OTOENbHO MOAYEPKMBAETCSH
OTCYTCTBME KOHTPACTHOrO YCWUIEHUSI B CTPOME Ony-
xonu [5, 10]. Bonee Toro, aTa 0COGEHHOCTb Ha3blBa-
€TCs B Ka4ecTBe HeOOXOAMMOro yCrnoBus OJ1s BbISIB-
nenus deHomena T2-FLAIR mismatch.

PeaynbraThbl HACTOSALWErO MCCnenoBaHus ybeom-
TeNbHO OEMOHCTPUPYIOT BO3MOXHOCTb BbISIBIEHUS
npusHaka T2-FLAIR mismatch B rpynne naumeHTOB
¢ rmnomamun Grade lll, HakannMBalOLWMMM KOHTPACT-
HbIA Npenapart. JaHHas ocobeHHOCTb Bbina 3aperu-
cTpupoBaHa y 8 (36,4%) 13 22 naumeHToB C Ha3BaH-
HelM ¢deHomeHoM. Bonee Toro, y 3 maumeHToB u3
8 KOHTpaCcTHOE ycueHne ObiNo BblIPaXEHHbIM.

[pu cpaBHEHMM OCHOBHOWM rPyMnbl U NOArpynmnbl
¢ npuaHakoM T2-FLAIR mismatch 6bi510 ycTaHOBNEHO,
4YTO CpenHuin BO3pacT MauMeHTOB C 3aperncTpupo-
BaHHbIM MP-deHoMeHOM Oblil LOCTOBEPHO HUXE,
4yeM B OCHOBHOW rpynne (34 roga npoTtus 42,7 roga),
a cpeam HaKOMMBLLUMX KOHTPACTHbLIV NpenapaTt B 3TOW
nogrpynne nuwb 1 naumeHt na 8 goctur 40-neTHero
BO3pacTa.

ConocTtaBnasa pesynbtatel MP-uccnegoBaHui
B pexume T1 C KOHTPaACTHbIM YCUNEHMEM O/151 OCHOB-
HOW rpynnbl 1 noarpynnel ¢ ¢deHomeHom T2-FLAIR
mismatch, 66110 YCTaHOBNEHO, YTO OMYyXOJSIM OCHOBHOM
rPynnbl HAKaNAMBaNM KOHTPACTHBIN npenapaT A0oCTo-
BepHO vaule (55,8% npotme 36,4%), a NPOLEHT Bbipa-
XXEHHOr0 KOHTPACTHOrO YCUNEHWS B OMyXONX B rpymn-
nax okasancs conoctasum (46,7% B OCHOBHOW NPOTUB
37,5% B noarpynne ¢peHomeHa T2-FLAIR mismatch).
TakvM 06pa3om, Ham yaanockb NPOAEMOHCTPUPOBATb
He3aBMCMMOCTb NpuaHaka T2-FLAIR mismatch ot cTe-
neHn 3noka4yecTBeHHOCTM (Grade) onyxoamM U Hako-
NAEeHNs KOHTPACTHOro Npenapara ee CTPOMON.

MonbITKM NpeackasaTb NPUHAANEXHOCTb MMMOMbI
K TOMY UM MIHOMY NOAKACCy HAa OCHOBaHMM METOO0B
HEenpoBM3yannu3aummn npegnpuHUMannuCb N pPaHee:
Hanpumep, nokanusauus onyxonu B 1o6Ho aone 6e3
pacnpocTpaHeHnst Ha CPeAMHHble CTPYKTYypbl COOT-
BETCTBYET Oosbllel yacToTe BbisBaeHus IDH myTta-
uum [16, 17]. Kpome TOro, ycTaHOBNEHO, YTO MMNOMBbI
¢ myTtauuen IDH npu MP-uccnemoBaHum wumeroT
Gonee YeTK1e rpaHnLLbl, FOMOrEHHbI CUrHaN U pexe
HakannAnMBalT KOHTPACTHbIM npenapat [17, 18].
OpHako BCe 9TV MPU3HaKU ABASIOTCS [OCTATOYHO
CYOBEKTUMBHBLIMU Y HETOYHBIMM U MOTYT HOCUTb JILLb
OPVEHTMPOBOYHbIN XapakTep.

Bonee KOHKpPETHbIE pe3yNbTaThl B 3TOM Hanpasne-
HUWX MOTYT OblTb MOY4YEHbI C MCNONIb30BAHMEM METO-
onk MP-nepdyaum [19], MP-cnekTpockonun (BbisiB-
nenve nuka 2D-rugpokcurnytapata) [20] wam M3T
c '®F-pTopatunTnposunHom [21]. OgHako BbileHa3-
BaHHblE METOAMKM HE TaK LUMPOKO PacnpoCTPaHEeH:l,

B oTanyme ot MPT B CTaHOApPTHBLIX pexmnmax, no3Bo-
nawoowen BoiIsBUTb ¢peHomeH T2-FLAIR mismatch
1 C BEPOSATHOCTLIO, 6nmn3koi k 100%, npeackasatb re-
HeTn4YecKnin NPodub onyxonu. besycnoBHbIM Heao-
CTaTKOM METOAMKM SBASIETCSH KA4YECTBEHHbIM Xapak-
Tep OUEHKM Mpu3Haka, B psiae CiyyaeB TPeodyoLmin
KosinernansHoro obCyXaeHusl, U Bce Xe He Bcerga
OOHO3HAa4YHbIN. BO3MOXHO, pasBuTmMe HEMPOBU3yann-
3aUMOHHBIX METOAMK MO3BOAUT B ByayLleM MNpoBoO-
OWTb KONIMYECTBEHHbI aHann3 MHTEHCMBHOCTU MP-
curHana u GopmanmsoBaTtb 06CyXaaemMbli PEHOMEH.

CnoxHO NnepeoLeHnTb 3HaYMMOCTb heHoMeHa T2-
FLAIR mismatch gong amarHoCTUKM 1, 4TO BaXHee,
NPOrHO3MPOBaHNS TaKTUKW NEYEHUS, NMiIaHPOBaHUSA
paankanbHOM onepaumn B Cinydyae BOBNeYeHUs QyHK-
LMOHANbHO 3HAYMMBbIX 30H MO3ra. 9TOT BOMPOC LWK-
POKO ocBeLasncs B psaae padboT ans anddy3Hbix M-
oM Grade Il [22-24]. be3ycnoBHO, BbIOOP TaKTUKMK
Nle4eHns B Cnyyvae aHanaacTUYeCcKmX rMmoM He MeHee
akTyaneH u, GopMunpys ee, cnenyet MCMNOJb30BaTb
BCIO 4OCTYNHYO nHdopmaumto. T. Kawaguchi n coasT.
[7] B cBOEW PaboTe OLEHUNN BAUSIHNE PaaNKaNIbHOO
yOaneHus OMyxoan Ha MPOrHO3 B rpynne nauMeHToB
C aHanaacTU4ecKMMmn acTpoumMToOMamMn B 3aBMCUMO-
CTU OT Hanuumsa MyTaumm IDH1 n 6e3 kogeneumn
1p/19q: BbIACHMNOCL, 4TO B noarpynne IDH1-
HeraTUBHbIX MMMOM, Tak Xe Kak 1 B MOArpynmne rmmom
c kopeneumen 1p/19q, pagnkanbHOCTb yAaneHUs
OnyXxoSn He OKasbiBasia JOCTOBEPHO 3HAYMMOIO BAN-
SIHAS HA MPOrHO3 flevyeHns (6e3yCnoBHO, Pa3Nnyng
B CPOKax BbXXMBAEMOCTM MEXAY 3TMMU NoarpynnamMm
Obinn gBHbIMK). [lpyn 3TOM B nopgrpynne onyxosen
C MOJIEKYNIAPHO-TeHeTn4eckum ctatycom [IDH1+
1p/199- paanKanbHOCTb YAANEHUS 3HAYMMO BAUSna
Ha NporHo3 3aboneeaHuns. Hawa paboTta 0eMOHCTPU-
pyeT BO3MOXHOCTb MOJIHOLEHHOrO NpUMeHeHnsa ¢e-
HomMmeHa T2-FLAIR mismatch n ana aHannactTuyeckmx
rMMOM BHE 3aBMCMMOCTM OT HaKOMMEHUS UMUK KOH-
TpacTHOro npenapara.

OcTaeTcs HEACHBIM, MOYEMY HE BCE MNMOMbI C MO-
NeKynsipHO-reHeTnyeckmm crarycom IDH1+ 1p/19¢g-
OeMOHCTpUpYoT npuadHak T2-FLAIR mismatch npwu
MP-uccnegoBaHmm — 3TN “UCKIIOYEHNNA” OMUCaHbI
1 B paHHUX paboTax no anddysHbiM rmmomam [5, 10]
1 MOy4€eHbl B HALLEM UCCNea0BaHNN ANs aHanIacTu-
4YeCKMX MMOM — 13 26 NaUMEHTOB C ONMMCaHHLIM MO-
JIEKYNSPHO-reHeTUYECKUM CTaTyCOM nb 23 yaooB-
NeTBOPSNN HeobXoAMMbIM YCNOBUSIM Pe3ynbTaToB
MP-nccnepoaHus. S.H. Patel n coasT. [5] BbiCKasbl-
BalOT MHEHME O BO3MOXHOM aKkTUBauun Kackaga pe-
akumin, onocpenoBaHHoro 6enkoMm MTOR, KOTOpbINA
y4acTByeT B npouecce manurHuadauuu IDH1-nosum-
TUBHbIX MOM [25], ogHako y uccnepoBartenen Heao-
CTaTOYHO JaHHbIX OJ19 TOro, 4To0bl Aenatb CTaTUCTU-
4yeckn 060CHOBaHHbIE BbIBOAbI.
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MEULIHCKAS BUBYATHBALA

3aknoyeHue

MpuaHak T2-FLAIR mismatch moxHo paccmatpu-
BaTb B Ka4eCTBe BbICOKOCNEUNDUYHOrO HENHBA3VB-
HOro HelpoBu3yanuMsaunmoHHoro Guomapkepa [nss
BbISIBIEHNS MOJIEKYNSIPHO-TEHETUYECKON NoArpynnbl
onyxoneri IDH1+ 1p/19qg- kak ona And@y3sHbIX FMNOM,
Tak 1 s aHannacTuyeckux rmmomM BHe 3aBUCUMOCTH
OT HaKOMNEHNs UMW KOHTPACTHOro npenapata. AT1oT
npocton aHanna MP-gaHHbIX MO3BOSISET YyYLLUTb
[00MNepPaUMoOHHYI0 ONarHOCTUKY M ONTUMU3MPOBATb
TaKTUKY XUPYPru4yeCcKoro e4eHns naumeHToB.
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ﬂyquble MeTOoAbl B ANarHOCTukKe n onpepesyieHnum
TaKTUKU XNPyprnyeckoro sjie4yeHnd
nepeBn4HO-MHOXEeCTBEHHOIro KapumnHoumaa Jerkmux
Ha NpuMepe KIMHNYEeCKoro HabnoaeHna
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PaHHSAS 1 NOMHOLEHHAs AMAarHoCcTvka KapLuMHOWOHBLIX OMyXONel Nerkoro npeacTaBiaseT BaxkHylo npobnemy
KJIMHUYECKOW OHKOOT M, Tak Kak Ha 9TOM OCHOBBIBAETCS BO3MOXHOCTb NMPYIMEHEHNS BAPMAHTOB OPraHOCOXPaHsi-
loLLLero xmpyprmyeckoro nedeHunsi. CornacHo knaccudukaumm BO3 ot 2015 ., kapumHonabl OTHOCATCS K rpynne
HENPO3HAOKPVIHHBIX OMYXOJIEel 1 pas3aensoTcs Ha ABa TUMa: TUMWYHBIA U aTUMUYHbIA KapuyHoua. OCHOBbLIBasiCb
Ha faHHbIX nuTepatypsl, Ha 100 Tbic. HaceneHus npuxoamtcs ot 0,2 o 2 cnyyaeB. B gaHHo 0630pHON cTaTbe
paccMaTpuBaloTCs BO3MOXHOCTU JIy4EBbIX METOOOB WCCNEAOBAHUS B PaHHEW AMArHOCTWKE 3TOW OMyXonu,
a TaKkke onpeaesieHn TakTku, Buaa n ob6bemMa XMpypriuyeckoro edeHust.
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Early and complete diagnosis of carcinoid lung tumors is of great interest in the clinical oncology, since this is the
basis for the possibility of using options for organ-preserving surgical treatment. According to the 2015 WHO clas-
sification, carcinoids of the group of neuroendocrine tumors are divided into two types: typical and atypical carci-
noids. Based on literature data, there are 0.2-2 cases per 100,000 people. This article discusses the possibilities of
radiation research methods in the early diagnosis of this tumor, as well as the assessment of surgical treatment using
them.
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BeBepeHue

KapupuHomaHble onyxonm BCTpPEeYatoTCs Peako u
CcoCTaBnsioT A0 2% BCEX HOBOOOPA30BaHWUI NErkunx
[1]. Takoe onpeaeneHve, Kak KapUMHOWA, BAEPBbIE
npegnoxun B 1907 r. 3urdpua ObepHoopdep, mc-
cnenys >Xenyao4Ho-KuleYHbln Tpakt. Ho nMeHHOo
OnyxoJib, KOTOpas BbiMMsAena kak kapumHong 0poHxa,
B 1831 r. onnucan R. Laennec [2, 3]. CornacHo knaccu-
dukaummn BO3 o1 2015 1., HEMPOIHAOKPUHHBIE OMYXO0-
m (H30) paspensaoTcs Ha Tpy TUna: TUMNYHBINA Kap-
umHomna (G1), atunuyHbin kapuuHoung (G2), menko-
KNEeTOYHbIM pPakK WM KPYNHOKNETOYHbIN HEeNpoaHO0-
KpUHHBIA pak (G3). Jlerkne pacnonaraloTcs Ha BTOPOM
MecTe no YactoTe nokanusauum H30, ycTynas Tonb-
KO OpraHam Xenyao4yHO-KMLIEYHOro TpakTa, U Co-
cTaBnsitoT 27% ot Bcex TMnoB HAO [1, 4]. Hanbonee
4acTo KapuuHOMAbl AMArHOCTUPYIOTCS B BO3pacTe OT
20 0o 80 net [5]. Ao 80% kapumHOMOoB pacnonaraeT-
CSl B LEHTPasibHbIX OTAenax Nerkoro M BCEero Jullb
20% npuxoguTtca Ha nepudepuyeckme OTaensbl.
MeTacTaTtnyeckoe nopaxeHne permoHapHblx numaoa-
TUYECKUX Y3JI0B MPY NEPBUYHON AMArHOCTUKE TUMWY-
HOro KapumHompa cocTtaBngetr MmeHee 20%, a npu
atunnyHom pocturaet 70%. Takke npu aTUNUYHOWN
dopme onyxonn meHee yem B 20% crnyyaes guarHo-
CTMPYIOTCS OTAANIEHHbIE MeTacTasbl B NMeYeHb, KOCT-
Hble CTPYKTYpbl M rOnoBHOM MO3r [6]. KnuHuyeckun
B OONbLUMHCTBE CllydaeB 3abofieBaHMe npoTekaeT
6eccumnTomMHo. CumnTomMaTtmka Hanbonee 4acTo Co-
NPOBOXAAeT OMyxOfu, pacnonaratlmecs B LEHT-
panbHbix otaenax: y 40% naumeHToB Habniogaetcs
00CTYKUMS OpOoHXa C Pas3BUTMEM TUMOBEHTUAALIAN
1 atenektasa, y 35% — kawenb, y 25% — KpoBoxapka-
Hbe [7]. KapuMHOWAHLIA CUHAPOM BCTPEYaeTCs MeHee
yem B 5% crnyyaes v CBsI3aH C BLICBOOOXAEHNEM Ba30-
aKTUBHbIX BELLECTB, 0COOEHHO cepoToHMHa [8].

B HacTosiLLee BpeMs MCNONb3YIOT PasfinyHble Me-
TOAbl ANArHOCTUKW: PEHTIEHONIONMYECKUIA, KOMIMbIO-
TepHyto Tomorpaduio, NIAT/KT, GpOHXOCKONMIO.

MNepBNYHO-MHOXECTBEHHbIE KapLMHOMAb! NErkoro
BCTPEYAIOTCH ELe pPexe, YeM KapLUMOHOUAbI: COCTaB-
nsaoT 1% oT Bcex HOBOOOpa30BaHUIA erkmx u Tpedy-
10T npoBefeHus andoepeHuUmnanbHOn OUarHOCTUKN
c aopyrumu 3aboneeaHvamn. Tak, B 2012 r. Alkin
Yazicio§lu n coaBT. onyGankoBanu cOGCTBEHHOE Kin-
HMYyeckoe HaboaeHVe C NePBUYHO-MHOXECTBEHHbLIM
KapuMHOMAOM Nierkux. MaumeHT 6bia rocnntanmampo-
BaH B OOJIbHMLY C MPUCTyNamu HENpPOAYKTUBHOIO
Kawns, roe npy NpPoBeAeHUN KOMMbIOTEPHOW TOMO-
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rpadpum OblAM OMArHOCTUPOBAHbLI OBYCTOPOHHME
oy4aru okpyrnor GopmMbl C YHETKMMU Y POBHBLIMU KOHTY-
pamu, 4To noTpeboBano nposeaeHus onddepeHum-
anbHON OMarHOCTWMKW, B NEpBYD o4Yepedp C MeTa-
ctasamun. B paHHOM cnyyae npoBepeHue ¢dubpo-
GpoHxockonun B6bI10 HeMHdOPMATMBHO. MauneHTy
ObII0 BbIMOJSIHEHO XMPYPruyeckoe fievyeHne B oobe-
Me pesekuun 10 kapumHonaHeix y3noB. 1o gaHHbIM
rMCTONOMMYECKOro UCCNefoBaHnsa — TUMUYHBIN Kap-
umMHouna ¢ Metactasamu B numdarnyeckme yanbl [9].

MpuBoAMM COBCTBEHHOE KIIMHNYECKOE Habnoae-
HVe, KOTOPOE NokasbiBaeT PeaKoCTb NePBUYHO-MHO-
XECTBEHHOI0 KapuMHonaa nerkmx 1 HeobxoaMMocTb
KOMMIEKCHOW AMArHOCTUKN OJ11 OLLEHKM BO3MOXHO-
CTW MPOBELEHUA PEKOHCTPYKTMBHOW OpraHoCcoxpa-
HAOLLEN onepaLmu.

BonbHOt M., 75 net, B oekabpe 2019 r. obpatuncs
B ®rbY “PHL, peHTreHopaguonorun” c xanobamu Ha
NepOANYECKN BO3HUKAIOLLME MPUCTYMbl KPOBOXAPKAHbS.
[na ycTaHOBKM AmMarHo3a v onpefefieHns TakTUKy ieveHuns
ObINo Ha3Ha4YeHo obcnenoBaHve.

Mpn TpaxeobpoHXOCKONUU B MPOKCUMANbLHOM OTAenNe
Tpaxeun Ha ypPOBHE MEePCTHEBUOHOIO XpsiLla 1 nepBoro rno-
nykonbla onpenensieTcs ak30huUTHOE, OKpyrnoe obpaso-
BaHME Ha LUMPOKOM OCHOBaHMM pasmepammn 7 x 5 x 3 Mm,
Ccnm3uncTas HaJ HUM He U3MeHeHa. B neBom rnaBHOM GPOH-
Xe, N0 MeAVanbHON CTEHKE, OnpeaenseTcs MArkoTkaHHoe
oBasibHOe 06pas3oBaHme pasmepamm 5 x 4 x 3 mm Takke 6e3
N3MEHEHUS CAN3UCTON Had HUM (puc. 1).

Ons onpeneneHnss pacrnpoCTPaHEHHOCTU OMyxonu,
OLEHKM €€ MHBA3WM B CTEHKM OPOHXA, BbISIBIIEHNS PErMO-
HapHbIX 1 OTAANEHHBIX METACTa30B NaLneHTy Hbina npose-
[eHa KoMMbloTepHas ToMorpadust OpraHoB rpyaHOM KieT-
KW, Npu KoTopow non, Gudypkaumen Tpaxen, B 1eBOM rnaB-
HOM GpPOHXe N0 MeAMasNIbHON CTEHKE C PACMPOCTPAHEHNEM
Ha npunexaiime oTaesbl NePesHen N HUXKHEN CTEHOK, C UX
yTosLEeHEM ONpeaensieTcs okpyrnoe o6pa3oBaHue C Ln-
POKMM OCHOBAHMEM, C YETKMMW POBHBIMU KOHTYpPaMU, Npu-
neratowee K cteHke 6poHxa, pasmepamm 9 x 10 x 11 Mm.
B BepxHel TpeTn Tpaxew, Ha ypoBHe Th,, onpenensercs
obpasoBaHune pasmepamy 3 x 8 x 6 MM 6e3 yTonLLeHNs
cTeHKn. O4aroBbIX U3MEHEHWIA NErkKX, a Takke OPYrnx npu-
3HAKOB AMCCEMMHALLMM MPOLLECCA HE BbISIBAEHO (puUC. 2).

Ha ocHoBaHWK pes3ynsTaToB 06CNEf0BaHUS YCTaHOB-
JIEH OCHOBHOW ANArHo3: KapLUMHOWA, IEBOrO rMaBHOr0 OPOH-
xa T1TbNOMO. KapumnHong, weinHoro otaena tpaxem TTINOMO.

B cBS131 C BbICOKMM PUCKOM MOBPEXAEHNS KapLumHonaa
Tpaxeu Npu MHTYH6ALMN U BO3MOXHOMO Pa3BUTUS KPOBOTE-
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Puc. 1. Tpaxeo6poHxockonusi. a — 3k30puTHOe 06pa3oBaHNe Ha LUMPOKOM OCHOBAHWUM B MPOCBEeTe Tpaxeu; 6 — obpa3osa-
HVe B NPOCBETE JIEBOr0 MMaBHOro 6poHxa No MeanansHON CTEHKE.

Fig. 1. Tracheobronchoscopy. a — exophytic formation on a broad base in the lumen of the trachea; 6 — education in the
lumen of the left main bronchus along the medial wall.

Puc. 2. KT opraHoB rpyfgHow KieTkn. a — akcuanbHas npo-
eKums, B MPOCBETe NIeBOro rmaBHOro 6poHxa obpaszoBaHmne
C YeTKMMM POBHbLIMU KOHTYpamMu (cTpesika); 6 — obpasosa-
HWe NeBOro rnaBHoro 6poHxa, PpPoHTaNbHas MPOEeKUMs;
B — 06pa3oBaHve B NPOCBETE Tpaxeu, GpoHTanbHas Npoek-
umns (cTpenka).

Fig. 2. Chest CT. a - axial, formation of the left main
bronchus with clear, even contours (arrow); 6 — frontal,
formation of the left main bronchus; B — frontal, formation in
the lumen of the trachea (arrow).
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Puc. KapunHoua Tpaxew.

3. TpaxeobpoHxocKonus.
CocTosaHuve Ha 6-1i ieHb NOC/e a3epHOl pekaHanmMsaLumm.

Fig. 3. Tracheobronchoscopy. Tracheal carcinoid. Condition
on the 6th day after laser recanalization.

YEeHUs NaLMeHTy NPOU3BELEHO SHAOCKOMMYECKOe nasep-
HO€ yaaneHne 3k30PpUTHOro KOMMOHEHTA OMYXOAW rOfbMUN-
€BbIM J1I2a3€POM MMMYSIbCHOIO TUMNa C 4YaCTOTON NOBTOPEHMS
nmnynbcoB 14 'y n aHepruen 0,7 Ox. MNpoBeneHo yoane-
HVe 2/3 MaccmBa KapLWHOWOHON ONyXOnn BEPXHEN TpeTu
Tpaxen ¢ GOPMUPOBAHMNEM BbIPAXKXEHHOIO KOArynsiLMOHHO-
ro HeKpO3a No NOBEPXHOCTYH (puc. 3).

YunteiBas pesynstatel MCKT opraHoB rpyaHoOMn KneTku,
npu KOTOPOW OMarHOCTUPOBAHO OTCYTCTBME MPOpacTaHud
OMyXO/N Yepes CTEHKY BPOHXa B OKpYXaloLLme TKaHu 1 Npu-
3HaKOB AMCCEMMHAUMM MPoLecca, a MMEHHO MopaxeHus
pernoHapHbIX MMdaTNHeCcKnX y3n0B 1 BTOPUYHbBIX 04aroB B
Nerkvx, nauneHTty Obilna NpoBefeHa PEKOHCTPYKTMBHAS
onepauusi B 06beme LIMPKYNSPHOIA pe3eKLLMmn IEBOrO aB-
HOro 6pPOHxa C MeXOPOHXMabHbIM aHACTOMO30M.

[Mpu natomopdoNorn4eckom UccienoBaHnum onepawm-
OHHOro npenapaTta KIMHUYECKUA AMarHO3 NOMHOCTLIO MOA-
TBEPXAEH: TUMWYHBIN KAPLIMHOM, IEBOrO rMaBHOro 6poHxa,
TUNUYHBIA KapumHomg Tpaxen. OnyxoNib NEBOro riaBHOro
OpOHxa BpaCcTaeT B CAN3UCTYIO 1 NOACAN3UCTYIO 00004KM
6poHxa. B kpae pesekumm 6poHxa 1 iumbaTUiIecknx yanax
Onyxonb He oBHapyxeHa (puc. 4).

BTopbiM 3Tanom nauveHTy 6bli0 NPOBEAEHO XUPYPru-
4yeckoe fieyeHre B 06bemMe pacLUMpeHHon, KOMOMHNPOBAH-
HOW UMPKYNSIDHOM pe3ekunn Tpaxeu KU nepcTHEBUOHOroO
Xpsila roptaHn ¢ GopMMpPOBaHMEM aHACTOMO3a.

JaHHoe knnHuyeckoe HablogeHne NpeacTaBnseT
60bLUOV MHTEPEC B CUTY PEAKOCTN NATONOMMN U HE-
00X0AMMOCTM MPOBEAEHUS CNOXHOW anddepeHum-
aNbHOW AMArHOCTUKK. Takke HeobXoAMMO noayepk-
HYTb BaXHOCTb BbINOJIHEHUS JIy4EBbIX METOAO0B UC-
clefoBaHusi, B 0COOEHHOCTM KOMIMbIOTEPHOM TOMO-

2021, rom 25, Nel

Puc. 4. MakponpenapaT nocfie peKOHCTPYKTMBHOM onepa-
LM Ha NEeBOM rnaBHOM OpOHXe.

Fig. 4. Macro speciment after reconstructive surgery on the
left main bronchus.

rpadun. MMIMeHHO C ee MOMOLLBI0 BO3MOXHA OLIEHKA
JIOKaNbHOW 1 OTAANIEHHOW pacnpoCTPaHEHHOCTU Ony-
XOnK, OT Yero 3aBUCUT BO3MOXHOCTb NPOBeAEHUs pe-
KOHCTPYKTMBHOM OPraHOCOXpPaHSIoWEN onepaumm
BMECTO MPOBEAEHMS TakuxX pagmkasbHbIX ornepawmi,
Kak nynbMOH3KTOMUSA. Beab npu nposBefeHun nnactum-
K BPOHXa BO3MOXHO MPaKTU4ECKn MOSHOE CoXpaHe-
HUe QYHKUUW Nerkux, OT Yero 3aBUCUT AdasibHelLlee
Ka4yeCTBO XXM3HW nauuneHTa. Takum o6pasomM, UMEHHO
MCKT ctaHoBUTCS OCOBEHHO LEHHBIM METOAOM 00-
Cle0oBaHWA naumeHTa ¢ KapLumHoOnaoM JIerkoro.

Yuyactune asTopos

HypHoB H.B. — kKoHuenuma v gusanH uccnegoBaHus;
y4acTve B Hay4HOM AM3aiHe; NOAroToBKa, CO34aHne ony-
6n1KoBaHHONM paboThbl; YyTBEPXAEHME OKOHYaTesIbHOro Ba-
puvaHTa cTaTbu.

Yxnkeanse B.[. — cbop n 06paboTka AaHHbIX; CTAaTUCTU-
yeckas 06paboTka AaHHbIX; NOAr0TOBKA M peaakTUpoBaHme
TeKCTa; NoAroToBka, cospaHve onybankoBaHHOW paboThbl;
OTBETCTBEHHOCTb 32 LLENIOCTHOCTb BCEX YaCTeN CTaTbi.

KonTtoposundy [1.C. — aHanm3 n nHTepnpeTaumns nosyyeH-
HbIX JA@HHbIX; HaNMcaHne TekcTa.
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TpyaHOCTU Ny4yeBOW ANAarHOCTUKU AUCpereHepauum
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Llenb nccnenoBaHus: pacCMOTPEHNE AAHHBIX JIy4EBbIX METOL0B MCCNEA0BAHNIA PAa3NYHbIX BUAOB AMCpEre-
Hepaumin Ha NPUMeEpPE KITMHNYECKNX CIy4aeB.

Matepuan u metogbl. [ponsseaeH 0630p NIMTEPATYPHbIX AaHHbIX MO Jly4eBO CEMUOTMKE KOCTHOW PEreHe-
pauvv 1 IBAEHUN AUCPEreHepaunn, NPUMEHNUMOCTI PasfNYHbIX Iy4eBbIX METOO0B UCCneaoBaHus. NpeacraBneH
pas3bop 2 cnyyaeB 3amMeIEHHON KOHCONMAALMK; 5 cnyyaeB HECPOCLLNXCS MEPEIOMOB.

3aknoyeHue. HecMoTps Ha ynyydLleHne 1 TEXHUYECKYIO MPOCTOTY BU3yanuaawumv SBAeHUI AUCPereHepaLmm,
TOJIbKO JIy4EBBLIMU MEeToAaMu ObIBAeT TsXeNno anddepeHLMpoBaTb 3aMeaJIEHHYI0 KOHCOMAAUMIO OT HecpacTa-
HKS, COOTBETCTBEHHO HEOOXOAMM KOHCEHCYC OpTOMeAa W PEHTrEHONOra B KaXAOM OTAENbHO B3STOM Clyyae.
KnuHuumcT BbIBMpaeT TakTUKY JIEHEHUS, OCHOBbLIBasICb HA BCEM KOMIIEKCE AaHHbIX, BKOYas y4eBble METO/bI.
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phenomen of dysregeneration long bones fractures
based on clinical cases
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Research objectiveis data analysis of the radiological methods different types of dysregenerations, based on
the clinical cases.

Material and methods. Literature review about radiation semiotics regeneration and dysregeneration phenom-
ena, applicability of different types of radiological methods has been done. A review of 2 cases of delayed union and
5 cases of fracture nonunion is presented.

Conclusion. Despite the improvement and technical simplicity of visualizing the phenomena of dysregeneration,
it is difficult to differentiate delayed union from nonunion using only by radiological methods, respectively, a consen-
sus of an orthopedic surgeon and a radiologist is required in each individual case. The clinician chooses the treat-
ment tactics based on the complex data set, including radiological methods.
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BBepeHue

KocTHas TpaBMa 1 ee OCNOXHEHMS OCTalOTCS Of-
HOWM M3 BaXHbIX MNPUYMH UHBaANMAM3aumMmM Tpygocno-
COOHOro HaceneHus 1 oeTel B CTPyKType 3abonesae-
mMoctu B P®, Cankt-lMNeTtepbypre, mupe [1-3].
HecmoTps Ha TO YTO METOAMKM ONEPATUBHOMO Neye-
HNSE KOCTHOW TPaBMbl MOCTOSIHHO COBEPLLEHCTBYOTCS
[4, 5], ocnoxHeHns cpacTaHus NepesioMoB B BUAE
SIBNEHUI ANCpereHepaLmm 1, B HaCTHOCTU, HecpacTa-
HWS, COrMacHO MMPOBbLIM AAHHBIM, BCTPEYAIOTCS Npu-
6113KTENBLHO B 5% cyyYaeB Npu nepesiomMax BCEX J10-
kanm3auuin [6]. Pycckos3bluHble UCTOYHMKM Mpeno-
CTaBASAOT AaHHbIe 0 20—-27% OCNOXHEHWI Npu nepe-
noMax pasnuyHbix lokanusaumii [7, 8].

Llenb nuccnepoBanua

PaccmoTpeHune faHHbIX Jly4eBbIX METOLOB UCCIe-
[O0BaHWI pas3nnyHbIX BUOO0B OUCPEereHepaumni Ha npu-
Mepe KINHNYECKUX CIy4aeB.

Martepuan n metoabl

MponsseneH 0630p NUTEPaTypPHbIX AAHHbIX MO Ny-
YEBOW CEMUOTMKE KOCTHOWM pereHepaunmn n sBaeHnin
aucpereHepauumn, NPUMEHEHUs PasfNYHbIX JTy4eBbIX
METOO0B MCCNenoBaHnsa Npu AaHHbIX COCTOSHUSAX
[4, 9-12]. PaccmoTpeHo 22 cnyvas KOCTHOWM TpaBMbl
C BEPUMULMPOBAHHBIMWN MHTPAOMNEPALMOHHO Pa3sny-
HbIMW ABIEHMAMM AMcpereHepaumm. Bo Bcex cnyyasx
BbIMOJIHANIMCb PEHTreHorpaMmbl Kak Mpu MnoCTyr-
NIeHUM, TaKk U B OMHamuke nedeHusa. B 21 cnyyae
npoeoaunace MCKT, n3 Hux B 18 — omHOKpaTHO,
B 3 — NOBTOPHO B npouecce neyvennsa. MCKT Bbinon-
HeHbl Ha annapaTe Toshiba Aquilion 64 (Canon,
AnoHns1) B 06bEMHOM pexume, C TONLWMHON cpe3a
1 MM, B pexumme KOCTHOM N MSArKOTKAHHOWM PEKOH-
CcTpykuuun. Ing nocnegywowen o6paboTkM [aHHbIX
ncnonb3oBanacbk paboyas ctaHums “Vitrea”, pexum
nonaeneHus aptedaktoB o1 wmMetanna (MAR-
algorithm) He Obin gocTtyneH. MpencTtaBneH pasdop
O[HOrO HabNIOAEeHUs 3aMenJIEHHOW KOoHconuaaumm
1 4 HabNEHWIA HECPOCLLNXCS NEPEIOMOB.

AHanna 60NblIOro KOMMYecTBa NUTEPaATYPHbIX
OaHHbIX NMOKa3bIBAET, YTO B MEXAYHAPOAHOM COO00-
LLeCTBEe OpPTONEnOB-TPABMATONIONOB HET COrnaco-
BAaHHOIO MHEHUS O TOM, KOrAa HacTynaeT cpacTaHue
nepenoma. CyLIECTBYIOT MHOMOYMUCEHHbIE KINHU-
yeckue napamMeTpbl OLLEHKM ycnexa pereHepauuu,
oueHnBaemble nNpu ¢uankansHOM ocMoTpe. BmecTe

Accepted for publication: 19.05.2020.

Published online: 22.03.2021.

C TEM OLLEHKA 3TUX KPUTEPUEB 3aBUCUT OT KBanudu-
Kauum oprtonega n He saBnseTcs oObekTuBHOM [13,
14]. CywecTBytoT Takxe labopaTopHble NapameTpbl
OLIEHKM KayecTBa pereHepaumn, HenpuMEHUMble
B KJIMHMYECKOW NMPaKTuKe n3-3a 60MbLIOro KOANYEeCT-
Ba orpaHu4yeHunin [15]. bonblioe 3HaveHne opToneaa-
MV NPUOAETCS OLLEHKE PEHTTEHONOMMYECKMX OAHHbIX,
TaKNX Kak HaM4ne MOCTMKOB KOCTHOM MO30M 1 pac-
npegeneHne nx no KOPTUKasbHbIM MOBEPXHOCTSM,
“pasMblBaHNE” NUHUW Mepenoma, HenpepbiBHOCTb
KOPTMKaNbHOro Cnosi BCAeACTBME obnuTepaumn nu-
HUM nepenoma. Npu 3TOM HET KOHCEHCyca O TOM,
Kakoe KONMYeCTBO KOPTUKASIbHbIX MOBEPXHOCTEN
DOJXHO BOCCTAaHOBUTb HEMPEPBLIBHOCTb MW CKOMbKO
CEKTOPOB OKPYXHOCTWN KOCTW O0JIKHO ObITb MOKPLITO
KOCTHbIMW MOCTUKaMWn as onpegeneHuns nepenoma
cpocwmmcs. B ogHoOM nccnenoBaHmm ¢ UCMNonb30Ba-
Huem KT 25% [16], B Apyrunx (N0 peHTreHorpammam)
50% [17].

Yalue Bcero ass OLEHKM CpacTaHms UCMob3yioT-
CSl PEHTreHOrpamMMbl, 4TO OOBACHMMO NOBCEMECTHOM
OOCTYNHOCTBIO PEHTIFEHOBCKMX annapaToB, HEBLICO-
KO CTOMMOCTbLIO METOAa, Masioin Jo301 065ydYeHns
naumeHTa. Ha QaHHbIn MOMEHT pPacnpoCTPaHAeTCs
ncnons3osaHue KT, nokasaswee 100% 4yyBCTBUTEND-
HOCTb N HeBbICOKYI0 62-83% cneumMduyHOCTb B Bbl-
SIBNIEHUW HECpacTaHuUs, Ha HeBONbLUMX rpynnax 60/b-
HbiXx Mo 35 1 18 yenosek, 4To 0BycnoBneHo 6onee
HW3KOIM OOCTYMHOCTBLIO W BbICOKON CTOMMOCTbIO Me-
Toga [13, 18]. OcTtanbHble MOAANBHOCTN, TakmMe Kak
MN3T, Y3 1 MPT, MOryT GbITb NPUMEHEHBI, HO LUMPO-
KOr0O pacnpoCTPaHEHUs B KIMHUYECKOW MpPaKTuKe
He nonyumnu. Takke B 0030pax OTMEYaeTcs, 4To
PEHTIEHONOMN CKJIOHHbI AaBaTb Oosiee caepXaHHyo
OLLeHKY Ka4eCTBYy CpacTaHusl, B OTn4ne OT opTone-
[OB, KOTOpPblE CKJIOHHbI K 60nee ONTUMUCTUYHOWN
oueHke cBoux TpynoB [14], Tak kak 6onee BaXHbIM
cUMTaeTcs coxpaHeHne GyHKLUMK, a He BOCCTaHOBIE-
HMEe aHaTOMUU.

HecmoTps Ha BaXHOCTb PEHTrEHOIOMMYECKOro
MeToAa B ONpenesieHnn CpacTaHns, OLLeHKa peHTre-
HOrpaMM ToXe CYyObekTVBHA, OOBLEKTMBHbLIE LLKab
oueHku cpacTtanus (radiographic unions core) paspa-
6oTaHbl B University of Toronto n McMaster University
TonbKo ans nepenomoB 6eapa (RUSH) n 6onblLuebep-
uosor koctn (RUST) [19-21]. Lkanbl noka He Hawnm
NPUMEHEeHWS B NPaKTUKe OTAENEHUI HALLero CTaLmo-
Hapa.
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Ncxoos vM3 aTux [aHHbIX, HET COrlacOBaHHOIO
MHEHWs1 OPTONEAOB B onpeaeneHumn dakra ancpere-
Hepauun B KaxO0M KOHKPETHOM KIMHWYECKOM Chy-
yae. ITOT TEPMUH Pa3fInyHbIE PYCCKOS3bIYHBIE UCTOY-
HUKN NPUMEHSIOT Kak KO BCEMY CNEKTPY HapyLleHul
cpalleHns, Tak 1 TOJIbKO K BUOAM HECPOCLUMXCS ne-
penomoB. JucpereHepauun BkovaloT B cebs 6 co-
CTOSIHWIA, 3 N3 KOTOPLIX PasaeneHbl N0 BPEMEHHOMY
¢daktopy. TA. Einhorn npepgnaraert onpenensitb He-
cpacTaHue 1 3aMenjieHHOe cpacTaHue Kak 3aaepxKy
npouecca no cpokam, NMpu 3TOM HecpacTaHue 3To
“ocTaHOBKa BCEX MpOLECcCOoB penapaumu, 6e3 BO3-
MOXHOCTM OOCTUYb CpacTaHus”, a 3amMeasieHHOe
cpacTaHue Kak “anawmincs penapaTuBHbIi NPOLLECC,
Korga cpacTtaHve MPOUCXOAUT MO3XKEe OXUAAEMOrO,
N ucxopn, He onpepenen” [22]. HeT cornacoBaHHOrO
MEXAyHapoOoHOro KOHCEHCyca Mo OnpeaeneHuio
cpokoB HecpacTaHus. CornacHo Food And Drug
association (CLUA), “npowno mMuHuMym 9 mec ot
TPaBMbl, HET MPU3HAKOB KOHCONMAAUUN B TEYEeHne
MVHUMYM 3 MEC Ha CEepPUMHbIX PEHTreHorpammax”
[23]. CornacHo pycckossblyHoM nuTepatype: “O Hec-
pocLlemMcs nepenioMe roBopsiT Toraa, Koraa He npoLu-
no 2 cpoka, HeobxoanMbIX AN HOPMASIbHOMO CpaLle-
HUS (BpPeMeHHOW dakTop). Ha peHTreHorpammax
BMIHA LLENb MEXAY OTIOMKaMu, KOHLbI X aTpoduy-
Hbl, NOPO3HbI 1 3aKpyrneHbl. 1o ncteyeHnn ABoMHOro
cpoka roBopaT o noxHom cyctase” [9]. lMpu aTtom
y Kaxaon nokanusauum nepenoma CBOM CPOKM cpa-
LEeHMS.

Bcero gucpereHepauumn BKAKYAKOT 6 COCTOAHMUIN;
HenpaBuibHOE cpacTaHne (malunion) — cpacTaHue
C BblpaXXeHHOW nedopmaumein; 3amensieHHas KOHCO-
nvpaums (delayed union) - npeBbllWEHNE CPOKOB
cpacTaHusl B 2 pasa; HecpoCLUMIiCca nepenom (non-
union) — NPeBLILLEHME CPOKOB cpacTaHns 6onee Yem
B 2 pa3a; NOBTOPHbIM NepenomMm pereHepata — ped-
pakTypa; NoCTTpaBMaTMYeckme CUHOCTO3bl; acen-
TUYECKUIA HEKPO3. AHIMONA3bIYHAA nUTepaTypa Bbioe-
NISeT NIOXHbIA cycTaB (pseudoartrosis) kak ctaguio
9BOJIIOLMM HECPOCLLErocs nepesiomMa, UMELLYO
ructonormyeckme ocobeHHocTn. CornacHo Brinker:
“CuHoBManbHbIM  NCEBAOAPTPO3  XapakTepuayeTcs
XNOKOCTbIO, OrpaHn4YMBaloLLEN M30INPOBAHHbIE
KOCTHOMOS3IOBbl€ KaHaslbl 1 PUKCUPOBAHHOW CUHOBME-
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nono6Hon ncesgokancynon” [10]. A pycckosiabliHas
BblZENSIET €ro SNLLb N0 BPEMEHHOMY haKTopy.
O6uwenpuHaTol Knaccudukaumen ons Hecpoc-
LUMXCS NepenoMOoB MO PEHTreHONOrMYEeCKOM KapTuHe
asnsetca knaccudukaumsa Weber, B 0CHOBE KOTOPO
NIEXNT CTEMNEHb BacKyapusaumn pereHepara [11].

KnuHnyeckoe Habnogenne 1

[MepBbI cnyyan 3amenneHHOro cpacTaHns, OCOXHEH-
HOro HarHOEHMeM remMaToMbl MArkUX TkaHeil ¢ obpasoBa-
HMEM CBULUEN, KOrAa CPOKM KOHCONMMAAUMWU MPEBbLICUNN
cTaHaapTHble B 24 pasa (Cpok MMmobunmsaumm npu nepe-
niomMax MblwenkoB 6eapa 1,5-2 Mec, cpactaHve OOCTUMHY-
TO Yyepes 4 roga).

MNaunent M., 37 net, OTIN. MHOroockosibyaThbln OTKPbI-
Tbii NEPENIOM MBbILLENKOB M AMCTANIbHOrO MeTasnuduia
npasoro 6eapa. MetannoocteocuHtes (MOC) HakOCTHOM
nnacTUHOM 1 BMHTaMW. CBOEBPEMEHHOr0 CpacTaHus He
OOCTUrHYTO. Yepes 2 roga — pe3ekums JIOXHOro cycTtasa
auctanbHoro metasnudusda 6eapa, U3BNEYEHbl OTIOMKM
CTEepXHEei, BbINOJHEH OCTEOCUHTE3 npaBoil GenpeHHol
KOCTW MNfacTUHOW, M3 npoTokona onepaunn: “O6HaxeH
runepTPodUYECKNin NOXHLIN CyCTaB C OOLUMPHBLIM pa3pa-
cTaHneM pybuoBOi TkaHn 1 ocTeoputamm”. CTOMT OTMeE-
TUTb, YTO TUCTONOIMYECKOrO MCCEA0BAHNS MCCEYEHHbIX
TKaHEen He BbIMOMHANOCh, MCEBAOKAMNCY/bl 1 CUHOBMAJIbHOW
XMIOKOCTM He 0BHapYXeHO.

KT yepes ~2,5 roga, nocne pesekumm IOXXHOro cycTaBsa:
OncTanbHbI MeTasanndud cocTouT U3 Tpex GparMeHToB,
COEQMHEHHBIX KOCTHbIM MOCTUKOM, MOKPbIBAIOLLMM MEHee
4YeM MONIOBUHY OKPYXHOCTU KOCTWU, YKOPOYEHME MpPaBOro
6enpa Ha 8 cMm (puc. 1). HeogHokpaTHO Uccekancs cauLle-
BOI XO[, HarHOMBLUECS remMaToMbl MAKUX TkaHel 6enpa.
KoHTponbHble KT npousBogunuce vepes 2 roga 6 mec,
2 ropa 10 mec, 3 ropa 1 mec, 3 roga 5,5 mec. AuHammnkn
cpacTaHus He BbIBASNOCL. Yepe3d 4 roga BbiNOSHEHa
KOHTpoNbHas ¢puctynorpadus (puc. 2). CoxpaHseTcs CBU-
LLIEBOV XOA, BOOSb MAACTUHbI, BHOBb BbINOJIHEHO €ro ncce-
YyeHune, KoHconngaums AocTurHyTa. o 3agHen noBepxHoO-
CcTn 6eapa onpeaenseTcs KOCTHbIN MOCTUMK, MOKPbIBAOLLNIA
[0 NoNoBUHbI AnameTpa koctu, MOC oeMOoHTUPOBaH, OTNO-
MOK BUHTa coxpaHsieTcs (puc. 3). Yepes 4 rona 4 mec Boc-
CTaHOBMIEHVE ONUHbLI Beapa NyTeM HanoXeHus annapara
BHELUHEN dukcaumm, METOAOM OCTEOTOMUN U NOCHEAYIO-
WM nHTpamenynnspHeiMm MOC.
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Puc. 1. MyxuunHa 37 net; 3amennieHHast koHconupaums. KT npasoro 6eapa vepes ~2,5 roga, nsobpaxenus: 1 — carutrasnb-
Has PEeKOHCTPYKLMS, 2 — akcuanbHbll cped, 3—6 KopoHasibHble PeKOHCTPYKUMK, 7 — VRT-pekoHCTPpYKumS. LucTanbHbln
MeTasanMdua coctonT 13 3 GparmMeHToB, COEANHEHHbLIX KOCTHBIM MOCTUKOM, MOKPbIBAIOLLMM MEHEE YEM MOSIOBUHY OKPYXK-
HocTu KocTu. Benble cTpenky Ha n3o06paxeHnsix 6 1 7 — KOCTHbIN MOCTHK.

Fig. 1. Male 37 y.o.; delayedunion. CT scan of the right femur approximately 2.5 years later, figures: 1 — sagital plane,
2 - axial plane, 3-6 coronal planes, 7 — VRT-reconstruction. The distal metaepiphysis consists of 3 fragments which are
connected by the bone bridge less than half the circumference of the bone. White arrow at fig 6 and 7 — callus bridge.

Puc. 2. MyxuunHa 37 net; 3amenieHHas KOHCONM-
naums. @uctynorpadus npasoro 6eapa (a — npsi-
Mas npoekuusa, 6 — OGokoBasd NPoOeKLMsa) Yyepes
4 ropa nocne TpaBMbl. COXPaHSAETCS CBULLLEBOW XOL,
BAOJb NAACTUHbI.

Fig. 2. Male 37 y.0.; delayed union. Fistulography of
the right femur, 4 years later (a — front plane, 6 — side
plane). Fistulous passage lengthwise of plate is still
exist.
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Knuunyeckoe HabnwoageHue 2

MNaumenTka X., 68 net, 6biToBas TpaBMa. Hecpocuniics
nepesiomM no Tuny “nowwaamHoro koneita” no Weber y naum-
E€HTKNW C [EeKOMMEHCMPOBAHHbLIM CaxapHbiM AnabeTom,
OCJIOXHEHHbIN pas3BUTUEM oOcTeomuenuta. poBoonnncb
MHOIOYMCNEHHBIE OCTEOCUHTESBI 1 PEOCTEOCMHTESBI Nepe-
floMa cpegHen TpeTtu anadunsa NnpaBoro njaeya, BbiBASANCS
N UCCEKANCH NMUIaTYPHBIN CBULL, MATKUX TKaHen. Yepes 2 ro-
[a nocne TpaBMbl Onpenensercs rmneptTpobuyecknii He-
CpOCLUMIACA Nepenom no Tnny “noagnHoro konbita”. Kpas
OT/IOMKOB C 3aMKHYTbIMU 1 CKIIEPO3MPOBAHBLIMI MOBEPXHO-
CTIMW, KOCTHas MO30/b BblpaxeHa YMEPEHHO (puc. 4).
Yepes 2 roga 4 mec (4 Mmec Ha3ap, BbINOIHEH UHTPaMeyn-
NIAPHBI OCTEOCUHTE3) OnpefenseTcs NUraTypHblil CBULL,
abcuecc MArkvMx TkaHewn, octeomumenut (puc. 5). Mpous-
BOOMNUCHL PEe3eKkuMs OTIOMKOB, ApeHupoBaHue. Yepes
3 ropa 2 Mec HecpocLUMEeCs OTJIOMKHM Oblv pe3eLpoBaHbI.
Ha KOHTPOMbHBIX PEHTreHorpamMmmMax OTIOMKU CKIepPO3npo-
BaHbl, C MPOTSXXEHHbIM Ae(PEKTOM KOCTHOW TKaHW, OTMeYva-

2021, rom 25, Nel

Puc. 3. MyxunHa 37 neT; 3amepjieHHass KOHCOMAaUms.
PeHTreHorpammbl npaBoro 6enpa (a — npsMas npoekums,
06 — GokoBas nMpoekuusi) Nocne nccevyeHns ceuwa. Yepes
4 ropa OOCTUrHYyTa KOHCOAMZauus, No 3aHen noBepxHo-
CcTn 6egpa onpenensaeTcs KOCTHbIM MOCTUK, MOKPbLIBAIOLLIIA
[0 NoNoBYHbI AnameTpa koctn, MOC AeMOHTMPOBaH.

Fig. 3. Male 37 y.o.; delayed union. X-ray films of the right
femur (a - front plane, 6 — side plane) after fistula excision.
Union has got 4 years later. There is bone bridge, covering
half the diameter of the femur on the facies posterior,
MOS was removed.

eTca nepexon rmneptpodPpuyeckoro Tuna HecpacTaHus
B aTpoduyeckuin TMn ¢ notepein dparmeHTa (puc. 6).
B panbHeliwem BbiNosiHeH ewe oanH MOC ¢ koppekumen
KOCTHOro gedekrta U LEMEHTHbIM 3anOjHEHNEM KOCTHO-
MO3roBbIxX kaHanoB. Yepea 3 roga 8 Mec BhbisiBieHa HecTa-
6unbHocTb MOC ¢ kaHanoM pa3pexeHnst KOCTHOM CTPYKTY-
pbl BOKPY AUCTasIbHOM YaCcTW MHTpaMenyinspHOro KOMMo-
HEHTa, CHOBA BbISIBIEH NUIATYPHBIA CBULL, MArKUX TKAHEN.
MNpon3seneHbl KOPPEKLMSA NONOXEHUS NHTPAMELYNISAPHO-
ro MOC npOBONOYHLIMKU NETASAMU, 3AMOJSIHEHWE KOCTHOIO
nedekta rpaHynamy 6GMOKOMMNO3MTa, B MOCEAYIOLLEM
LLEMEHTHOE 3amnoJjiIHeHWEe MONoCTen paspexeHus. Yepes
4 roga 1 mec — rpaHynbl 6IOKOMMNO3UTa U3BJEYEHbI, CHOBA
BbIIB/IEHA HEecTabunbHOCTb AucTanbHoro koHua MOC,
HECMOTPS Ha M3ObITOYHYIO LIEMEHTHYIO GUKCaUMIo 1 NpPo-
BOJIOYHbIE NET/IN, CHOBA BU3YaNnn31MpOBaNvCh CBULLN; BbISIB-
JIEH aBaCKyNspHbIA HEKPO3 rONoBKM nnedya (puc. 7). Bce
koMnoHeHTel MOC n3BneyYeHbl, NPON3BEAEHO NUCCEYEHNE
cauLen. JledeHne npogosxaeTcs.
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Horse hoof

Puc. 4. XeHwumHa 68 neT; HecpocLMiica NepesioM no Tmny
“nowaamHoro Konbita”. PeHTreHorpamMMbl MPaBoro nieya
yepes 2 rofa (a — npsiMas npoekumsi, 6 — 6okoBast NPoOeK-
umst). 3aMKHYTbI U CKNEPO3MPOBaHbl MOBEPXHOCTU OT/IOM-
KOB, YMEPEHHO BbIpaXeHa KOCTHAasg MO30Jlb. B — CXeMa
HecpocLUerocs nepenoma no Tuny “nowagnuHoro Koneita”.

Fig. 4. Female 68 y.o.; fracture nonunion, “horse hoof”
type. X-ray films of the right shoulder in 2 years (a - front
plane, 6 — side plane). B - scheme of fracture nonunion
“horse hoof” type. Closed and sclerotic fragmentary
surfaces, moderately expressed callus.

Puc. 5. XXeHwumHa 68 neT; HecpocLUMnCs NepesioM no Tuny
“nowapguHoro koneita”. ductynorpacdus npasoro nneya
yepes 2 roga 4 mec (a — npamas npoekuusi, 6 — 6okoBas
npoekuus). Ctpenkamy 0003HAY€Hbl CBULLEBbLIE XOObl.
JluratypHbliii cBuLL, abBCLECC MArKUX TKaHe, OCTEOMUESTNT.

Fig. 5. Female 68 y.o.; fracture nonunion, “horse hoof”
type. Fistulography of the right shoulder in 2 years and
4 months later injury (a - front plane, 6 - side plane).
Arrows indicate fistulous passages. Ligature fistula, abscess
of soft tissues, osteomyelitis.
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Puc. 6. XXeHwumHa 68 net; Hecpocwmnincs nepenom no Tmny
“nowagunHoro konbeita”. PeHTreHorpamMmbl NpaBoro njieya
yepes 3 roga 2 Mec (a — npaAmas npoekums, 6 — 6okoBas
npoekums). B — cxema atpoduryeckoro Tmna HeCPOCLLErocs
nepesioma c notepeit gpparmeHta. OTNOMKN CKIEPO3NPO-
BaHbI, C MPOTAXEHHbIM ,L'J,ed)eKTOM KOCTHOWM TKaHW, nepexon
rMnepTpodurYeckoro Tmna HecpacTaHms B aTtpoduyeckunin
TN C NoTepen pparmeHTa.

Fig. 6. Female 68 y.o.; fracture nonunion, “horse hoof”
type. X-ray films of the right shoulder in 3 years and
2 months (a - front plane, 6 — side plane). B — the scheme
is an atrophic type of fracture nonunion, with a loss of a
fragment. Fragments are sclerosed with an extended bone
tissue defect, the transition of the hypertrophic type of non-
union to the atrophic type with a loss of fragment.

2021, rom 25, Nel

Puc. 7. XeHwuHa 68 net; HecpocLumincs nepenom ¢ note-
pein dparmeHTa. ductynorpadus npaBoro njeya yepes
4 ropa 1 mec (a — npamasa npoekums, 6 — 6okoBas NPoek-

uma). Crpenkamm 00603Ha4€eHbl CBULIEBbIE XOAbl.
HectabunbHocTb aucTanbHoro koHua MOC, ceulim, aBa-
CKY/SIPHbIA HEKPO3 rOI0BKM Mjieya.

Fig. 7. Female 68 y.o.; fracture nonunion, “horse hoof” type
with the fragment loss. Fistulography of the right shoulder
in 4 years and 1 month (a — front plane, 6 — side plane).
Arrows indicate fistulous passages. Instability of the distal
end of the MOS was determined, fistulas, avascular necrosis
of the head of the shoulder.
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Knuunyeckoe HabnwogeHne 3

MaumeHT M., 35 net, Taxenasa codeTaHHas TpaBma
nocne OTI. Hecpocluunincs nepenom no tmny “ciOHOBLEN
Horn” (no Weber). B cTtaHmapTHble ons nmmobunmsaumm
CpOKM Yepe3d 3—4 mec nocne TpaBMbl KAPTUHA 3aMefieH-
HoW KoHconuaauun. Yepes 6 mec BeinonHeH MOC nnactu-
HOW 1 BMHTaMu. Yepes 8 mec BbigBneHa murpaums MOC,
pedpakTypa. Yepesz 10 mec onpenensncs HenpaBuSibHO
cpacralwminca nepesioMm. MHTpaonepaumoHHO nponsse-
[eHa peBn3us nepesioMa ¢ BBEAEHNEM KOCTHOIO 3aMeHu-
Tens Osteoset. CornacHo NPOTOKOJy onepaummn — 30Ha ne-
penomMa BbINoSHEHA PYOLOBLIMU TkaHaMKu. Yepes 1 ropg,
6 MecC BbISIB/IEH NEPENIOM BUHTOB, GUKCUPYIOLLMX METao-
KOHCTPYKUMIO. Ha KOMMbIOTEPHBIX TOMOrpammax 4epes
2 ropa BbiSiBNeHa runeptpoduryeckas KoOCcTHas M030Jb Mo
HapY>XXHOW MOBEPXHOCTM OT GONLLIOrO BepTena, kotopas
OXBaTbIBAET MOJIOBMHY AuMameTtpa Koctu. 1o meamanbHOm
NMOBEPXHOCTN KOCTM MO30J1b BblpaXeHa MEeHbLLE, OTIOMKM
3aMKHyTbl. BUHTbI cnomaHsl. [TpocnexmBaeTcs nuHus nepe-
noma (pwc. 8). Yepes 2 roga 4 mec Npon3BeneHo yaaneHme
METAINIOKOHCTPYKUMKM (prc. 9a). OcTaTkn BUHTOB HE yaans-
nnck. [pokcrMarnbHbI 0TAEN NAACTUHBLI NOKPbLIT runep-
TPOPUYECKON KOCTHOM MO30Jbi0 TONWMHON A0 2,5 CMm.
Mpn nomowwm gonota runeptpoduryeckas KOCTHas MO30/b
yoaneHa. laronorm4yeckor noasMKHOCTU He onpeaens-
eTcs. Yepes 2 roga 6 mec npousBeneHo ToTanbHoe 6ec-
LEMEHTHOE 3HA0MPOTE3MPOBaHME NEBOro Ta3obenpeHHO-
ro cycrtaea. M36bITo4HasA KOCTHasi MO30/b CHOBA yaaneHa
npu nomowm gonoTta, yepes3 17 gHen Npomn3oLLen BblBUX
9HA0MPOTE3a, BLINOJHEHO €ro BnpasneHue. Yepes 3 roga
3 Mec KOCTHas mM030/1b CHOPMMPOBAHA; yepeld 5 aHen
npoun3oLLen NOBTOPHbIV BbIBUX 9HA0NPOTE3a. Yepes 3 ro-
na 4 mec onpegeneHa npuyMHa NOBTOPHOIO BbIBMXA B BU-
e HecTabunbHOCTU 3HZonpoTe3a. BbinonHeHo peBu3u-
OHHOE LIeMEHTHOe SHAOMNPOoTe3npoBaHue. VHTpaonepa-
LUMOHHO: 0OWNpHOEe paspacTaHve pyoLOBOA TKaHW.
M36biTouHas pybuoBasi TkaHb uccedeHa. Ob6HaxeH Gep-
PEeHHbIN KOMIMOHEHT 3HO0NpoTe3a. BoigBneHbl ero npoce-
[aHve B kaHan 6epeHHo KOCTN, HECTabUIbHOCTb B BEp-
TUKaSIbHOM HanpasneHnn. YKOPOYEHUE NIEBON HUXHEN KO-
HEYHOCTU cokpaTunock go ~ 1,5 cm. Yepes 3 roga 8 mec

(pvc. 96) aHpONPOTE3 CTAbMIEH, COXPAHAETCS N30bLITOYHAsA
KOCTHasi MO30/1b.

KnuHn4yeckoe HabnwogeHue 4

Hecpocwuinca nepenom no tmny oamrotpoduyeckoro
(no Weber) y naupeHTkn co cnomaHHeiMm MOC no npuynHe
HecTabuNbHOCTW, OJIMTENIbHOE BPEMS He OoOpallaBLuelics
3a MOMOLLbIO.

Mauuwentka X., 67 net, 6biTOBast TpaBma. [pon3BeneH
MOC nnacTtuHon n BuHTamu. HYepes 8 net HOBOEe NageHune
¢ pedpakTypont n nepenomom nnactnuHel MOC, 3a nomo-
whio He obpawanack. Eule ooHo nageHune yepes 3 roga.
BbinonHeHa KT, xpoHonormnyeckn yepes 11 net nocne nep-
BMYHOI TPaBMbl, 0TMEYAETCs: YKOpoueHue nesoro benpa,
poTaumMs OUCTaNbHOrO OTJIOMKa Amadumsa natepanbHO
C YMMIOBbIM CMELLEHNEM, C 3aXO0XAEHVWEM MO BbICOTE.
Ha ¢doHe nepenoma nnactuHel MOC onpepensieTca ero
HeCcTabuIbHOCTb C MUrpaLMeit AByX BUHTOB B MArKME TKaHMW.
KapTuHa Hecpocluerocsi BMHTOOOpa3HOro nepenoma Ha
rpaHvLe cpeaHel 1 NnpokcumanbHol Tpetu anadusa bep-
pa. KoHLLbl OT/IOMKOB 3aMKHYTbI, CKIEPO3UPOBaHbl, 06pasy-
0T “OokanoBuaHble” NoBepxHOCTU. lNepuocTanbHas KOcT-
Hasi MO30J1b B BUJE HE3AMKHYTbIX KOCTHbIX “MOCTUKOB” MO
nepenHelrn n 3agHelt noBepxHocTam Genpa. “Ceexuin”
NepunpoTE3HbIi BUHTOOOPA3HbIA NepesioM AUCTaNbHOMN
Tpetn anadusa n metadusa 6eapeHHor koctu (puc. 10).

KnuHnyeckoe HabnwogeHue 5

Hecpocwuninca atpodunyecknii 0ckonbYaTthii NePENoM
(no Weber) no npuinHe n3bbITOYHOIO CKENETUPOBAHNS OT-
JIOMKOB npu BbinonHeHun MOC.

MaumenTtka X., 31 rog. CnoptueHas TpaBma. Ockosb-
YyaTbl 3aKPbITLIM NEPENIOM CpeaHeln TpeTn anadursa eBown
knounupl. Beinonsven MOC nnactuHom 1 6 BuHTamu. Mpu
KOHTPOJIbHLIX KT B cpaBHeHun ¢ noctonepaumoHHomn KT
(puc. 11a), yepes 2,5 mec (puc. 116) n 4 mec (puc. 118)
KapTMHa acenTMyeckoro Hekpo3a W Jn3nca OTIOMKOB,
C oTpuuaTenbHOM AMHaMunkon. NMpocBeT KOCTHOMO3rOBOrO
kaHana 3amkHyT, MOC cTtabuneH. Ha 5-i1 mecsiy, nocne
TpaBMbl BbIMNOJHEHA KOCTHAsA MnacTvka ayToTpaHCMaaHTa-
TOM 13 rpebHs NOAB30LLIHOM KOCTU.
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Puc. 8. MyxuunHa 35 net; HecpocLumiics nepenom no tuny “cnoHoBben Horn”. KT nesoro 6eapa yepes 2 ropa (1, 2 — akcu-
anbHble cpe3bl, 3—5 — KOpOHasbHble PEKOHCTPYKUMKU, 6 — carutTanbHas pekoHCTpykums, 7 — VRT-peKkoHCTpyKumS).
MmnepTpoduryeckas KOCTHas MO30Jib MO HAPYKHOIM MOBEPXHOCTU OT OOMLLLOrO BEpTena, OXBaThbiBAET NOMOBUHY AnaMeTpa
KOCTW; BUHTbI CZIOMaHbl, MPOCAEXNBAETCS NNHUS NEPENOMa.

Fig. 8. Male 35 y.0.; fracture nonunion, “elephant foot” type. CT scan of the left hip 2 years later (1, 2 — axial planes, 3-5 —
coronal planes, 6 — sagital planes, 7 - VRT-reconstruction). Hypertrophic callus on the superficies of the greater trochanter
covers half diameter of the bone; the screws are broken, the fracture line is visible.

Puc. 9. MyxunHa, 35 neT; HecpocCLUNACS NepesioM no Tuny
“CNnoHOBbEN HOrM”. a — peHTreHorpamma neesoro 6eapa
yepes 2 roga 4 Mec, B NPsSIMON Npoekuun; 6 — PeHTreHo-
rpamma nesoro 6eapa Yepes 3 roga 8 Mec B NpsAMOi Npo-
ekummn. JOoCTUrHyTta KOHCONuaauusi; B — CXema: Hecpoc-
LUMIACS NepesioM No Ty “CNOHOBbEN HOrK”.

Fig. 9. Male 35 y.o.; fracture nonunion, “elephant foot”
type. a — X-ray films of the left hip 2 years and 4 months
later, in front plane; 6 — X-ray films of the of the left hip
3 years and 8 months later. Union achieved; B — the scheme
is fracture nonunion, “elephant foot” type.

El:ephant foot
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Oligotrophic

Puc. 10. XeHwuHa 67 neT; HecpoclMica nepenoM no Tuny onurotpoduyeckoro. KT neesoro 6enpa yepes 11 net
(1-5 - carutTanbHble PEKOHCTPYKUMM MO OCWU AMCTanbHOro otnomka, 6—10 — KopoHanbHble PEKOHCTPYKLMM MO OCU
omctanbHoro otnomka, 11-12 — VRT-pekoHcTpykummn). CTpenkamu 0003Ha4yeH “CBEXWn” MepunpoTe3HbIA NepesoMm.
KoHLbl 0TNIOMKOB 3aMKHYTbI, CKIIEPO3UPOBaHbl, 06pa3ytoT “GokanoBuaHbie” NOBEPXHOCTU. [eprocTanbHas KOCTHasi MO30J1b
B BUAE HE3aMKHYTbIX KOCTHbIX “MOCTUKOB” Mo nepeaHei 1 3agHei nosepxHocTam 6egpa. 13 — cxema HecpocLlerocs nepe-
niomMa 0nmMroTpoduyHecKoro TMnNa.

Fig 10. Female 67 y.o.; fracture nonunion, oligotrophic type. CT of the left hip 11 years later (1-5 — sagital planes at the axis
of the distal fragment, 6—10 — coronal planes at the axis of the distal fragment, 11-12 — VRT-reconstructions). The arrow
indicates a “fresh” periprosthetic fracture. The ends of the fragments are closed, sclerotic, form “goblet” surfaces. Periosteal
callus look as not closed bone bridges along the anterior and posterior femur surfaces. 13 - the scheme is fracture nonunion,
oligotrophic type.

Puc. 11. XeHwumHa 31 roga; HecpocLumincs atpodrnyecknii OckonbyaTtbivi nepenom. KT neBoi kKNoumLpl. @ — NOCne TPaBMbl,
PEKOHCTPYKLMS MO OCK KOCTU; 6 — Yyeped 2,5 Mec, PEKOHCTPYKLMS MO OCU KOCTU; B — 4epe3 4 Mec, PEKOHCTPYKLMS MO OCr
KocTu. KapTrHa acenTnyeckoro HeKposa u iM3nca 0TI0MKOB C OTPULATENIbHOM OUHAMUKOWR; I — CXEMa: HECPOCLUMIACS aTPo-
GUYECKNIN OCKONbYATLIN NMEPENOM.

Fig. 11. Female, 31 y.o.; atrophic comminuted fracture nonunion. CT of the left clavicle. a — after injury, reconstruction along
the bone axis; 6 — 2.5 months later, reconstruction along the bone axis; B — 4 months later, reconstruction along the bone
axis. Aseptic necrosis and lytic changes of fragments, with negative dynamics in comparison; r — scheme is atrophic
comminuted fracture nonunion.
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METHITHCKAS BUBYATMBALA

OGcyxpeHue

CoxpaHsieTcst 3HauMTeNbHas TPYAHOCTL B onpeae-
neHnn dakTa gucpereHepaumm Ha NpakTuke B CBA3U
C OTCYTCTBMEM KOHCEHCyCa O TOM, KOrga no peHTre-
HOJMIOMMYECKMM U KIIMHMYECKMM OaHHbIM HacTynaet
cpaCTaHne N Kakoe KayeCTBO PEHTreHONOrMYECKmX
NPOSIBIEHNI CPaCTaHUS MOXET CHMTATbCS YAOBNET-
BopuTENbHbIM. OObEKTUBHbIE PEHTrEeHONIOrnyeckme
LKanbl pa3paboTaHbl TONbKO S ABYX JIOKaNM3aLmii
nepenoMoB AJIMHHbIX TPYOUYaTbIX KOCTEN U UX, HECOM-
HEeHHO, HegocTaTo4yHo. OpToneabl-TPaBMaToONOrn
npuaarT 60JbLLIOE 3HAYEHNE OLEHKE PEHTIEHOMOMN-
YECKMX OaHHbIX MPpY BbIOOpE TakTUKW BeAEHUS Naum-
€HTa, NMO3TOMYy HEOOXOAMMO B KaXAOM KOHKPETHOM
KNIMHWYECKOM cydae BblpabaTbiBaTb COBMECTHOE
MHEHMe, HeCMOTPS Ha Oosiee caepXXaHHbI B3rnsg,
PEHTreHoNnora Ha KayeCTBO KOCTHOW pereHepaumu
y naumeHToB. PeHTreHonoram Heo6XxoAMMO 3HaTb
NIY4EBYD CEMMOTUKY BCEX BUAOB AUCPEreHepaumi,
ons 6onee kBanMdULMPOBAHHON OLLEHKM HEODXOONM
aHann3 BCEro Ny4eBOro apxmea, nosHble Gunsnkanb-
Hble 1 aHAMHECTUYECKME OAHHbIE B KXAO0M Clyyae.
C pasBuTMEM M PACMPOCTPAHEHMEM COBPEMEHHbIX
METOA0B BU3yann3auun B KIMHUYECKYID MPaKTUKy
BCe Limpe OyaeT BHeapsTbest meton KT kak nmetowmii
[OCTaTovHylo gocTynHocTb B CaHkT-lMeTepbypre,
[OCTaTOYHYIO YYBCTBUTENBHOCTb U CNeundUYHOCTb
n 6onee “HarnsaaHbIA” ANg OPTONEAOB, TEM HE MEHee
TPaoUUMOHHAs peHTreHorpadus He NoTepsieT CBOUX
no3nLni.

3aknioyeHue

HecmoTps Ha yny4lleHne 1 TEXHUYECKY0 NPOCTO-
Ty BM3yanm3aumn BAEHNIN AUCpPereHepaumm, Toabko
nyyeBbIMM MeTogamun ObIBaeT Taxeno anddepeHum-
poBaTb 3aMeJIEHHYI0 KOHCONMMAAuuIo OT HecpacTa-
HWS1, COOTBETCTBEHHO HEOOXOOMM KOHCEHCYC OpPTO-
nega M PeHTreHonora B KaxaoM OTAeNbHO B3ATOM
cnyyae. KnuHuumct BbIOUpaeT TakTUKY NeyeHus,
OCHOBbIBasICb Ha BCEM KOMMIEKCE AaHHbIX, BKIOYas
nyyeBble MeToAbl. MHOXECTBO COMYTCTBYOLWMX dak-
TOPOB, TaKMX Kak MOXWIOM BO3PACT, HaNn4me Taxe-
NbIX COMYTCTBYKOLMX 3ab0oneBaHu, TAXeCTb Nosy-
YEeHHOW TpaBMbl, BPeOHble MPUBbLIYKN, MPUEM HEKO-
TOPbIX NEKAPCTBEHHbIX CPEeACTB, COMYTCTBYIOLLWUNA
ocTeomMuenut, HecTabunbHbli MOC n ap., moryt
NPMBECTU K 3aMeOJIeHHON KOHCOoaMaauum nnm pas-
BUTUIO HecpacTaHus, y4eT 3Tux GakTopoB Heob-
X0OMM ONs OOCTUXEHUS YCMELIHOW pereHepaumn
B MOCNEAyOLLEM.
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