RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

OPUTUHAJIBHAA CTATHA
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€BMATOUIHBIH apTPUT — UMMYHOBOCIIAAUTEABHOE (aQyTOMMMYHHOE) peBMaTHudeckoe 3aboaeBa-

HUE, XapaKTepHU3yIolleecs IIPOrPEeCCUPYIOUIEd MeCTPYKIMEH CycTaBOB U IIOpaskeHHeM BHYT-

PEHHUX opraHoB. BocrmaaeHre B COCyAHCTOM CTEHKE, XapaKTEPHOE OAT PEBMATOHIHOIO apT-

puTa, co3maéT IIPEAIIOCHIAKH Pa3BUTHUS U IIPOTPECCHPOBAHUS aTE€POCKAEPOTHUIECKOro IIopa-

KEHUd apTepuil. OnukapauasbHad XKHUPoBasd TKAHb U CEKPETHPYeMble ITUTOKUHBI SBATIOTCS
IOTEHIIMAaABHBIMY (PAKTOPAMU Pa3BUTHS aTE€POCKAEP03a B KOPOHAPHBIX apTEPUSIX.

Iens uccienoBanua. OnpeneseHre 3HAUYEHNS UHAEKCA ITAOTHOCTH II€PHUBACKYASIPHOU XKHUPO-
BOM TKAHHU KOPOHAPHBIX apTepuil y 60ABHBIX PEBMATOUIHBIM aAPTPUTOM B CPABHEHUH C MAIIUEHTAMHU C
uieMu4deckoi 60ae3HbIO cepalia 6e3 peBMaTOUIHOTO apTpUTA.

Marepuasnsr u metoabsl. O6caemoBano 72 malfeHTa, CpeaHUE Bo3pacT 62 roma. B rpymmy c
peBMAaTOMAHBIM apTPUTOM BoIAK 49 deaoBek (39 KEHIMH), 4acTh U3 HUX CTpajasa HIIeMHIeCKOH
6oaesusnio cepata (UBC) (n=22). B rpynmny cpaBHeHud Boiau 23 marueHTa (10 KeHIHMH) ¢ AHAarHO30M
UBC, 6e3 peBmatoumHoro apTpura. MccaemyeMble TPyHIIbI GOABHBIX OBIAM CPaBHHMEBI II0 BO3PACTY,
MHOEKCY MacChl TeAd, HAAWYHIO apTepHaAbHOH THIIEPTOHHH. B rpynmne ¢ peBMaTOHUAHBIM apTPUTOM
IIPeBaAUPOBAaA KEHCKUH I10A, YPOBEHb CKOPOCTH OCEAHUS SPUTPOLIUTOB. [10 YPOBHAM AWUIIHIHBIX I1a-
paMeTpoB BEICOKOUYBCTBHUTEABHOTO C-pPEeakTHUBHOIO OEAKA TPYIIIBI HE OTAMYAAUCEH MEKIY COOOH.

Bcem GoavHBIM BhInoAHsAAAcCHE KT-kKopoHaporpadus. O6paboTKy u3obpazkeHuil KOMIBIOTEPHOH
ToMorpadru IpoBOAUAU Ha paboueit cranimu Vitrea Workstation ¢ IOMOIIBIO IIPOTPAMMHOIO IIAKETa
Vitrea Advanced. Briaa pazpaboTaHa MeTOAMKA OIPEAEACHUI MHAEKCA IAOTHOCTU MEPUBACKYAIPHOTO
KUpa Ha yPOBHE IIPOKCHMAABHOIO CETMEHTA IIPaBO¥ KOPOHAPHOM apTEepPHM C HCIIOAB30BAaHUEM IIPO-
TPaMMHOTO O0eCIIedeHus A aHAAN3a COCTaBa aT€POCKAEPOTUIECKON OASIIIKY.

PesynwsraTel. OnpeneseH MHOEKC IAOTHOCTH II€PHUBACKYASIPHOIO KHUpa y IIAallieHTOB C peBMa-
TouaHbIM aptputoM u UBC 6e3 cucreMHbBIX 3aboaeBanuii. [lokazaHo peBasanpoBaHte 3HAYEHUS 3TO-
ro IoKasaTeAs IIPH PEBMAaTOHIHOM apTpUTE, YMEPEHHOM M HHU3KOH CTENeHH aKTHBHOCTH, HaXOMd-
IIUXCS Ha aAeKBaTHOM IIPOTHUBOPEBMATHUYECKOH Tepaluu 0 cpaBHeHHIO ¢ 6oavHbIMU WBC 6e3 cu-
CcTeMHBIX 3aboaeBanuii (-66,5 [-47; -85]HU, -91,1 [-101; -85] HU coorBeTcTBeHHO, p<0,05). Unmekc
TIAOTHOCTH NEPUBACKYAIPHOTO KHUpa HE OTAWYAACH V OOABHBIX PEBMATOUAHBIM apTPUTOM, B 3aBHCHU-
MOCTH OT HaAu4ug uAu orcyrcTBus VBC, u 6bIA BhIle B rpymie peBmatouaHoro aprpura ¢ UBC no
cpaBHeHuIo ¢ 6boavHBIMU MIBC 6e3 peBmaTouaHoro aprpura (-68 [-48;87] HU u - 91,1 [-101; -85] HU
cooTBeTCcTBeHHO, p<0,0,5). [Ipy cpaBHEHHH OCHOBHBIX (PAKTOPOB CEPLAEIHO-COCYAHUCTOr0 PHUCKAa IIOKa-
3aHO IIPEBAAMPOBAHHE BOCIAAHUTEABHBIX mHapaMmeTpoB (CO3J, BuCPB) y 6GOALHBIX C PEBMATOHIHBIM
aprpuroM u VBC mno cpaBHenuto ¢ nanueHtamu ¢ UBC 6e3 cucTeMHBIX 3aboaeBaHMUi [17.5 mpoTUB 6
MM /4ac 1 3.8 ipotuB 1,2 mr/aa, p<0,0,3].

OGcy:xnenune. B paGore Oblaa IpuMeHeHa W OTpaboTaHa METOAUKA OIIpedeAcHHUs HHAEKCA
IIAOTHOCTH IIepHUBaCKyASIpPHOro kupa Io gaHHbIM KT-rKopoHaporpacduu y HallMeHTOB C peBMaTOH[-
HBIM apTPUTOM C PA3AWYHOM CTeNeHBI0 IMOpaykeHUsd KOPOHAPHBIX apTepuil u naimeHToB ¢ VIBC 6e3
peBMaTougHoro aprpura. CaeayeT OTMETHUTE, YTO YBEAUYEHHE ITAOTHOCTH IIEPUBACKYAIPHOH KUPOBOM
TKaHU y MAllMeHTOB C PEBMATOHIHBIM apTPUTOM IIO0 cpaBHeHHIO ¢ GoabHBIMH UBC 6e3 cHCTeMHBIX
3ab0AeBaHUHE NOATBEPKIAET KOHIIEMIIUIO BKAAJA UMMYHHOI'O BOCIIAAE€HHS y ITAIlMEHTOB B Pas3sBUTHE
KOPOHAaPHOTO aTe€POCKAEPO3a IIPH OTCYTCTBUH pa3Andui B APYrHUX (PaKTOPax CEPAeYHO-COCYIHUCTOTO
pucka.

3akmouyenue. [loaydeHHbIE HAaHHBIE ITOATBEPIKAAIOT OCHOBHYIO POAb BOCIIAAUTEABHBIX MeXa-
HH3MOB B Pa3BUTHH aTePOCKAEpPO3a IIPH PEeBMATOUOHOM apTpure. PaszpaboranHHasd MeToOHKa OIIpe-
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[OeAeHUS WHEKCa IIAOTHOCTU IIEPHUBACKYASIPHOTO KHpPA SBASETCH HHCTPYMEHTOM [AS BH3yaAH3aIUHU
BOCITAA€HUS IIPU PEBMATOUIHOM apTPUTE M MOXKET MCIIOAB30BATBhCS B KadecTBE NOIIOAHHTEABHOTO
MapKepa CepaedHO-COCYQUCTOTO PUCKA Y MAIIMeHTOB C CUCTEMHBLIMHU 3aboreBaHuamu. [lokazaHo mpe-
BaAWpOBaHUE 3HAYEHHd MHOEKCA IIAOTHOCTH IIEPHUBACKYASIPHOIO KUpa IIPH PEBMATOHIHOM apTpPHUTE,
YMEpPEeHHOH M HU3KOM CTEleHH aKTUBHOCTH, HAXOAAINUXCS Ha aJeKBaTHOM IIPOTHUBOPEBMATHYECKOH
Tepamnuu 1o cpaBHeHUIO ¢ 6oapHbBIMU UBC 6e3 cucTeMHBIX 3a00A€BaHUH.

KaroueBrle caoBa: peBMAaTOUAHBIN apTpUT, aTepPOCKAEPO3, IIEPUBACKYAIpHAs KUPOBasd TKAaHb
KOPOHAPHBIX apTepHii, HHAEKC MAOTHOCTH IIEPUBACKYASIPHOTO KUpa CepAeIHO-COCYyAUCThIE 3ab0oAeBa-
Hud, KT-kopoHaporpadumus.
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heumatoid arthritis (RA) is an autoimmune rheumatic disease characterized by progres-

sive joint destruction and internal organ damage. Inflammation in the vascular wall char-

acteristic of RA sets the stage for the development and progression of atherosclerotic arte-

rial lesions. Epicardial adipose tissue and secreted cytokines are potential factors in the
development of atherosclerosis in coronary arteries.

Purpose. To determine the value of perivascular fat index of coronary arteries in the patients
with rheumatoid arthritis in comparison the patients with coronary heart disease without systemic
diseases.

Materials and methods. Seventy-two patients, mean age 62 years, were examined. The group
with rheumatoid arthritis included 49 patients (39 women), some of them had coronary artery dis-
ease (CAD) (n=22). The comparison group included 23 patients (10 women) diagnosed with CAD,
without rheumatoid arthritis. The studied groups of patients were comparable in terms of age, body
mass index, presence of arterial hypertension. In the rheumatoid arthritis group female gender, level
of the rate of erythrocyte sedimentation prevailed. The groups did not differ in the levels of lipid pa-
rameters of high-sensitivity C-reactive protein.

Computer tomography (CT) coronary angiography was performed in all patients. CT images
were processed on Vitrea Workstation using Vitrea Advanced software package. A technique of peri-
vascular fat index (PVFI) determination at the level of the proximal segment of the right coronary ar-
tery was developed using software to analyze atherosclerotic plaque composition.

Results. The perivascular fat index was determined in patients with rheumatoid arthritis and
CAD without systemic diseases. The prevalence of this index was shown in moderate and low rheu-
matoid arthritis patients on adequate antirheumatic therapy compared to CAD patients without sys-
temic diseases (-66.5 [-47;-85] HU, -91.1 [-101;-85] HU, respectively, p<0.05). perivascular fat index
did not differ in rheumatoid arthritis patients, depending on the presence/absence of CAD, and was
higher in the rheumatoid arthritis with CAD group compared to CAD patients without rheumatoid
arthritis (-68 [-48; 87] HU and -91.1 [-101;-85] HU, respectively, p<0.0.5)

Comparison of major cardiovascular risk factors showed prevalence of inflammatory parame-
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ters (ESR, hsCRP) in patients with rheumatoid arthritis with CAD compared to CAD patients without
systemic disease [17.5 vs. 6 mm/hour, and 3.8 vs. 1.2 mg/dL, p<0.0.5].

Discussion. In the present study, we applied and developed the technique of perivascular fat
index determination by CT coronary angiography in patients with rheumatoid arthritis with different
degrees of coronary artery disease and patients with CAD without rheumatoid arthritis. It should be
noted that the increased density of perivascular adipose tissue in patients with rheumatoid arthritis
compared with CAD patients without systemic diseases confirms the concept of the contribution of
immune inflammation in patients to the development of coronary atherosclerosis in the absence of
differences in other factors of CAD.

Conclusion. The obtained data confirm the main role of inflammatory mechanisms in the de-
velopment of atherosclerosis in rheumatoid arthritis. The developed method for determining the peri-
vascular fat density index is a tool for visualizing inflammation in rheumatoid arthritis and can be
used as an additional marker of cardiovascular risk in patients with systemic diseases. The preva-
lence of the perivascular fat density index in patients with rheumatoid arthritis, moderate and low
activity, who are on adequate antirheumatic therapy, compared with patients with coronary heart

disease without systemic diseases is shown.

Keywords: rheumatoid arthritis, atherosclerosis, perivascular fatty tissue of coronary arteries,

cardiovascular diseases, CT-coronarography.
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€BMATOUAHBIH apTPUT — HMMYHOBOC-

MaAUTEABHOE (ayTOMMMYHHOE) peBMa-

TU4YeCcKoe 3aboAeBaHHeE, XapaKTepH3y-

IoIlleecsl IIPOTPECCUPYIONIEH AeCTPyK-

e cycTaBOB M IIOPaXK€HHUEM BHYT-
PEHHUX OPraHOB, Pa3sBUTHE KOTOPOTO OIIpese-
ASIETCS CAOXKHBIM B3auMofeHcTBHEM (haKTOPOB
BHEIIHeH cpeabl U TeHETUYEeCKOU IIpeapaciio-
AOXKEHHOCTH, BEAYIIMX K IAOOAABHBIM Hapyllle-
HHUSAM B CHCTEME TYMOPaABHOTO U KAETOUHOTO
uMmyHureTa [1].

BocrmaaeHue B cocyaucToH CTEHKe, Xa-
pakTepHOe A PEBMATOUAHOTO apTpUTa, CO-
3/1aéT MPEANOCHIAKH PA3BUTHS U IIPOIPECCHPO-
BaHHUA AaTEPOCKAEPOTHYECKOI'O IIOPaKEHUsS B
Pa3AMYHLIX COCYAUCTRIX Oacceiinax [2].

OnukapauasbHas XKUpoBasd TKAHb U CEK-
peTUpyeMble €10 ITUTOKHHBI SIBASIOTCSI IIOTEH-
UaABHBIMHE (DaKTOPaMU Pa3BUTHUA aTE€POCKAE-
pos3a B KOopoHapHBIX aprepuax (KA) mapakpus-
HBIM IIyTeM («outside-in» signalling) [3]. BeicBo-
OoKIEeHHEe IIPOBOCIIAAUTEABHBIX MOAEKYA U3 IIO-
PaXEéHHOM COCYOUCTOM CTEHKH IIPENATCTBYET
nudpdepeHITNPOBKE U HAKOIAEHHUIO AWUMIHIOB B
IpeagunonuTax KOPOHAPHOM IepHUBACKYAID-
HOM XHPOBOM TKaHU B IPHCYTCTBUU COCYIAU-
croro BocmtaaeHus [4]. [Ipu 3TOM yMeHBIIAETCH
pasMep aauIoIUTOB, YTO IIPUBOAUT K I'pagUeH-
Ty AWUIIOPUABHOU (pa3bl NMEPUBACKYASIPHOH KU-
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POBO# TKaHU BOKPYT COCYIUCTOH CTEHKH [5].

OrmeHKa I[IAOTHOCTH IIepHKapAHaAbHOTO
xkupa meronoMm KT B mocaemHue roapl IIpuMe-
HeTCs KAWHHUYECKOH ImpakTuke [6]. HoBbrit
6roMapkep BU3YaAH3AIIMU BOCIIAACHUS, IIOAY-
4eHHBIU ¢ romouipio KT-koporaporpadun (KT-
KA), ompenmeaseMblii Kak HWHIOEKC OCAaOAE€HUS
IIEPUBACKYAIPHON JKUPOBOH TKaHU (fat
attenuation index, FAI), MoxkeT oTCA€KHBaTh
(beHOTUIIMYECKHE HM3MEHEHHUs B IIepUBaCKYASp-
HOUM KHUPOBOM TKaHU U OTpPazKaTb COCYANCTOE
BocrtaneHue [7]. IlocaemHue HccaeOBaHUS IIO-
Ka3aau, 4To OoAee BBICOKHM IIEPUKOPOHAPHBIHN
FAI, onpeneaennsiii ¢ nomorupio KT, cBgzau c
BOCITAA€HHUEM COCYZOB U IIOBBIIIEHHBIM PHCKOM
cepmedHO¥ cMmeptHocTH [8]. Bmecte c Tem, ce-
pUS KAWMHHYECKUX HCCAEIOBAHHM  II0Kas3aaa,
4TO MHIAEKC OCAAOAEHUS TIePUBACKYASIPHON KU-
poBoit Tkanu (FAI) 3Ha4YNTEABHO YyBEeAMYHBaETCH
BOKpPYT' KOPOHAPHBIX COCYZOB y IAIIMEHTOB C
WNBC no cpaBHEHUIO C KOHTpoAeM [9].

Ilenp uccnemosanms.

OnpeneseHue 3HA4YEHUS HHAEKCA IIAOTHO-
CTHU IMEPHUBACKYAIPHOM >KHPOBOH TKaHU KOPO-
HApPHBIX apTepuil y OGOABHBIX PEBMATOUIHBIM
apTPUTOM II0 CPaBHEHHIO NAIllMEHTaMM C HIlle-
MHUYECKOH 00Ae3HBIO cepalla 6e3 peBMaTOUIHO-
ro apTpuTa.

Marepuasibsl 1 METOIEI.
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Pabora BrimoaHeHa B WHCTUTYTE KAWHU-
yeckor Kapauosoruu uM. A.A. MscHuUKoBa
dI'BY «HarmoHaabHBIM MEIUIIMHCKHIM HCCAELO0-
BaTeABCKHUY HEHTP KapAHOAOTHU HMEHU arale-
muka E. W. YazoBa» M3 Pd coBmectHO ¢ PI'b-
HY «HayuyHo-uccaeqoBaTeABCKHH  HHCTUTYT
peBMmarosoruu uM. B.A. HacoHoBo».

[IpoTokoa mccaemoBaHUusg omobpeH ATHUe-
ckuMm komutTeroM PI'BY HMUIl kapamosoruu
M3 P® u ®I'BHY HUMP um. B.A. HacoHoBo#.
Bce manueHTHl DOANUCHEIBAAH HH(OPMHPOBAH-
HOE€ CcorAacHe Ha y4acTHe B HCCA€NOBaHUHU. 3a
mepuon ¢ 2021-2023 rr. obcaegoBaHo 72 maly-
eHTa. Y 49 G0ABHBIX (06CA€IOBAHHBIX U HaOAO-
nasumuxca B PTEHY «<HUHWP um. B.A. Hacono-
BOI») yCTAHOBAEH AVMATHO3 PEBMATOUIHBIN apT-
pHUT, YacTb U3 HUX CTpazasa HUIIeMHUYecKoH 0o-
aesppio cepana (MBC). Kpurepuamu BKarOde-
HUA OOABHBIX PEBMATOHUIHBIM APTPUTOM OBIAU:
My3KYWHBI M JKEHINWHBI He cTaplie 65 aer, C
IIAUTEABHOCTELIO 3aboAeBaHUusa Ooaee 5 AeT, HU3-
KOH M yMEPEHHOM CTENEHBI0O aKTHBHOCTH PEB-
maroumHoro aprtpura, ¢ HWBC (ykazaHue B
aHaMHe3e Ha IIPEeAIIecTBYIONMHE HH(QapKT
MHOKapAa) U/¥UAU ¢ KAMHHUYECKHM II0/I03PEHU-
eMm Ha UBC (Haaumuyne 6GOAEBBIX OLIyLUIEHUU B
TPYAHOU KAETKE HAW OOBIIIIKA IIPH (PU3NYECKOU
Harpyske). B rpymmny cpaBHeHua Bomam 23 ma-
ueHTa ¢ auarao3om MBC, 6e3 peBMAaTOUIHOIO
apTpura.

Bcem mamueHTaM ¢ peBMaTOUIHBIM apT-
puTOM ¥ B TIpyIIle CpaBHEHHUd IIpoBeAeHaA
OlLleHKa TaKuX (PaKTOPOB PHCKAa, KaK apTepH-
aabHag runeprouud (Al), KypeHue, u36bITOYHAL
Macca TeAa, OTATOIIEHHAad HAaCAEACTBEHHOCTD
IO CEPAEYHO-COCYAUCTHIM 3a00AeBaHUAM, ca-
xapublii guaber (CH), mucaunmmemus (IAII);
oIpefeA€Ha CKOPOCTb KAYOOYKOBOM (pHABTpA-
muu (CK®d), ypoBeHnn obirero xoaecreputa (XC)
U ero (opakIui: AUIIONIPOTENAbI BEICOKOH ITAOT-
HOCTH (XCABII), AMnIIOIIpoTeN bl HU3KOU IIAOTHO-
ctu (xcAHII), Tpurannepuns! (IT). AKTHBHOCTH
PEBMAaTONIHOIO apTpUTa OIPENEeASAN II0 HH-
nekcy DAS28 mo metommke Smolen J.S. u co-
aBT. 2003 r. B ®I'BHY «HUMP um. B.A. Haco-
HOBOM». B CBIBOPOTKE KPOBH OIIPENECATIAN KOH-
LeHTpaluH BBICOKOYYBCTBUTEABHOTO C-
peaktuBHOTO Geaka (BuCPB), a Takxke cmeru-
(puUecKUX aHTHUTEA — PEBMATOHIHOIO hakTopa
(PDP) IgM. XapakTepuCTHKa BKAIOUEHHBIX B HC-
caemoBaHue OOABHBIX IIPEACTAaBACHA B TaOAHIlE
Nel.

Ipynnobl GOABHBIX OBIAM CpPaBHUMEBL IO
Bo3pacty, mHaekcy Mmaccel Teaa (MMT), Haau-
4YHUIO apTepHaAbHOM TUIIEpTOHHWH. B rpymme
PEBMAaTONAHOIO apTpUTa IIPeBaAUPOBaA KEH-
cKUH 1ioa, ypoBeHb COO. Ilo ypoBHIO AUIIUAHBIX
mapaMeTpoB T'PYIIILI HE OTAMYAAUCHE MEXKIY CO-
6oii, oMHAKO KOAWMYECTBO OOABHBIX C PEBMATO-
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UOHBIM apTPUTOM, I[IOAYYAIOIIHUX TUIIOAWUIIHIIE-
MHUYECKYIO TEPaIHI0 (CTaTHHBI) HA MOMEHT IIO-
CTyHAeHUd ObIAO B 2 pasa MEHBIIle, YeM B IpYII-
ne cpaBHeHHs. He OBIAO JOCTOBEPHBIX Pa3AH-
YUH MeXy I'pyniiaMu 1o ypoBHio BuCPB.

BceM BKAIOYEHHBIM B HCCA€IOBaHUE
6oabHBIM BbITOAHAAACE KT-KopoHaporpadusa Ha
o6peMHOM 320-Cpe30BOM KOMIIBIOTEPHOM TOMO-
rpade AqulianOne (Canon) c OKT-
CHHXpOHH3alrell, ¢ BHYTPUBEHHBIM KOHTpPA-
crupoBaHueM 100 MA HewmoHHOro Homcomepska-
IIIETO PEHTIeHKOHTPACTHOTO perapara
Hompomuz B kounerTpamuu 370 mr ftoga/1 ma,
ToAmyHa cpesa 0,5 mm [10].

O6paboTky uzobpazxkenuti KT-KA mposo-
IUAU Ha paboueit craurmu Vitrea Workstation c
IIOMOIIBI0  IIporpaMMHOro  Inakera Vitrea
Advanced. Y kaskmoro mnaiyeHTa OLI€HHUBaAOCH
COCTOSIHHE KOPOHAPHBIX apTepHuil Ha IIpenMeT
HAAWYUS aTePOCKAEPOTHUECKUX OASIIEK, OIIpe-
IOEeAeHUS HX THUIIOB, CTEIEHH CTEHO3UPOBaHUL
IIpoCBeTa KOPOHAPHBIX apTepui, OLIEHKH IIPO-
XOAVMMOCTH CTEHTOB, €CAW TaKOBBbIE YCTaHOBAE-
HBI B KA [11]. CoraacHO MeTOIHUKE OIIPEIEACHUS
HHOEKCA IIAOTHOCTH IIEPHUBACKYAIPHOIO 3KHpa
(UIMnBXK), paspaboTaHHOM CHEITMAANCTAMH Aad-
6oparopuu PKT ®&I'B HMUIL] KapauoAOTHH HUM.
akagemuka E.M.Hazosa M3 PP, n3 akcHasbHBIX
cpe3oB Ha ypoBHe KA mpom3Boamaach MyABTH-
IAaQHapHAd PEKOHCTPYKIMS 4Yepe3 IIPOCBET
npaBoil kopoHapHo¥ aptepuu (I[IKA). Vcmoab-
3yd mporpaMMHOe ofecIiedeHUe [Ad aHaAu3a
cocTaBa aTEPOCKAEPOTHYECKOM OAAINIKH, HMe-
Iolleecss Ha pabodeil cramuu gasg o6paboTKH
KT-u306pakeHuii, B IIPOKCUMaALHOM CETMEHTE
[TKA BpIAeAdAM ydacTOK Ha HpoTsaxkeHud 20 MM
(puc. 1). 3areM KOpPPEeKTUPOBAAU 00AACTDH OIIpe-
[EeAEHUS TIAOTHOCTH, IAS Yero II0 AaTepasbHOH
creuke [TKA 00BOAVAM yYIACTOK IKUPOBOM KAET-
YaTKU guamMeTpoM 3-4 MM, COOTBETCTBYIOIIHM
Hapy>KHOMY [OHaMeTpy KOPOHApHOH apTepuu
(puc. 2). B BbimeaeHHOH 30HE KUPOBOM KAET-
YaTKHU OIIPENEASIAH OOBEM M MAOTHOCTH IIEPU-
BaCKyASIpPHOH >KHUPOBOH TKaHU. HIEKC ITAOTHO-
CTHU [IEPUBACKYASIPHOIO JKHpa OIPENEAIAH Kak
CPEIHIOI0 TIAOTHOCTE IIEPUBACKYAIPHON KUPO-
BOY TKAQHHU B BBIIEACHHOM O0BEeMe, U3MepSeTCs
B €OUHUIIAX PEHTTeHOBCKOU ITAOTHOCTH XayHC-
¢duana (HU). Mamekc IIAOTHOCTH IIepUBAaCKY-
ASIPHOTO JKUpa IIPeCTaBAIAU B BHUIE CPEIHETO
U CTAHOAPTHOTO OTKAOHEHUd (puc. 3).

CraTuctuieckuil aHaaus OblA IIPOBeNEH B
cpene aHaauia gaHHBIX R 4.2.2. KauecTBeHHbIE
II0OKa3aTeAW OIIMCAHBI OTHOCHUTEABHBIMH YacTo-
TaMH B IIpolleHTaxX. KoamdecTBeHHBbIE IIOKa3a-
TEeAW OIIHMCAaHBbI MEAWMAHOH, IIEPBBIM U TPETHHUM
kBaptuaeM (Meamana [Q1l, Q3]). CpasHeHHe
HEIIPEPBIBHBIX IIOKa3aTeAed MeXKIy TI'pyIiaMu
IIPOBENEHO IIPH IIOMOIIM KpuTepud MaHHa-
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Tabauma Nel.
HHEe ODOABHBIX.

KAHHHKO-AaGOpaTOpHaH XapaKTEpPHCTHKAa BKAIOYEHHBIX B HCCA€OdOBA-

Mokasarean Boabuble  peBmaroma- | I'pynna cpaBHeHus, n=23
HBIM apTPHUTOM, N=49
Bo3pacr, ner 62 [61;64] 62,5 [61;66]
My K4rHBI/>KeHITUHEL 1 (%) 10/39 13/10 *
AT, n (%) 33 (67%) 20 (81%)
[epenecennsrit UM 3 (7%) 8 (34%)*
CH (n) 4 (8%) 7 (30%)*
XC MMonb/n 4,59 [3.9;5,1] 4,58 [3.9;6.2]
XC JIBII, MmMonb/a1 1,3 [1.1;1.3] 1,31 [0,9;1,7]
XC JIHII, MmoJb/1 2,35 [1.8;3.14} 2,34 [2,26;4,0]
TT', MMOTIB/TT 1.4[0,9;1.67] 1,35[1,4;1,7]
OtsromenHas HacneacTBeHHOCTh 1o CC3,
33 (67%) 9 (43%)*
n (%)
Kypenue, n (%) 8 (18%) 10 (39%)*
Hunexc DAS28, 6amnbt 3,8[3,8:4,2] NA
UMT, kr /m? 28[26;32] 30 [28;34]
JIMTenbHOCTh PEBMATOHIHOTO apTPUTa,
12,5[6;13] NA
TOJIBI
[NozutrBHOCTS 110 PD, n (%) 34 (79%) NA
IMozutrBHOCTS MO ALILTI, n (%) 31 (72%) NA
COD, mm/gac 12,0 [8;20] 2,0 [2;15]*
BuCPB, mr/mn 2,710,4;4,8] 2210,5:2,1]

IMpumeuanne: *p <0.05, **p <0.001. KagecTBeHHBIE IOKA3aTENN ONMCAHBI OTHOCUTEIBHBIMU YaCTOTAMH B MPOLIECHTAX,

KOJIMYCCTBEHHBIC TAHHEIC ITPEICTABIICHEI KaK CPEIHEE + CT. OTKIIL., U Kak Memuana [Q1, Q3].
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Puc. 1 (Fig. 1)

Puc. 1. MNMaHeAb paboyein ctaHumm Vitrea Workstation.

KT-kopoHaporpadus, MyAbTUIIAQHAPHAS PEKOHCTPYKIINS Yepe3 IIPOCBET IIPaBoil KopoHapHo# aprepuu (I[TKA).
[IpuMep agamTalliy IIPOTPAMMHOIO OOECIIEYeHHS OAS aHAAW3a COCTaBa aTEPOCKAEPOTHYECKON OAAIIKY OAS
OIIPEEACHUS MAOTHOCTH IEPHUBACKYAIPHOH KHPOBOM TKAHMW B IIPOEKIIMH IIPOKCHMaabHOro cermenra ITKA. B
IIpoKcUMaAbHOM cerMmeHTe [TKA BBIAEAFIOT y9acTOK Ha IPoTskeHUH 20 MM (KEAThIE CTPEAKH), 3aTe€M KOPPEK-
THUPYIOT 00AACTDH OIPENEACHUS ITAOTHOCTH, AT UETO II0 AaTepasbHOM cTeHKe [TKA 006BOAAT KPYTABIM yIACTOK
JKUPOBOM KAETYATKH AUaMeTpPoM 3-4 MM (GeAble CTPEAKM), COOTBETCTBYIOUIHI HAPYKHOMY AHAMETPY KOPO-
HapHOM apTEpHH.

Fig. 1. Vitrea Workstation panel.

CT-coronarography, multiplan reconstruction through the lumen of the right coronary artery (RCA). An ex-
ample of adapting software for analyzing the composition of atherosclerotic plaque to determine the density of
perivascular adipose tissue in the projection of the proximal segment of the RCA. In the proximal segment of
the RCA, a 20 mm area is identified (red arrows), then the area of density determination is corrected by trac-
ing a 3-4 mm diameter circular area of fatty tissue (white arrows) along the lateral wall of the RCA, corre-
sponding to the outer diameter of the coronary artery.
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Puc. 2 (Fig. 2)

Puc. 2. KT-kopoHaporpadusi, MyAbTUNIAGHAPHAS PEKOHCTPYKLMUA Yepes NpoCBeT NPAaBOi KOpPO-
HapHoi apTepum (MKA) (roay60oii KOHTYpP).

[IpuMep agamTalliy IIPOTPAMMHOIO OOECIIEYEeHHS AT aHAAW3a COCTaBa aTEPOCKAEPOTHHUECKON OAAIIKY OAS
OIIPENEAECHHSI MAOTHOCTH INEPUBACKYAIPHOM KUPOBOM TKAHH B HPOEKIIHH IIPOKCHMaAbHOro cerMmeHrta I[TKA.
®parMeHT KOPPEKTUPOBKH OOAACTH OMNPEAECACHUS MAOTHOCTH ZKHUPOBOM KAETYATKH II0 AATEPAABLHOM CTEHKE
ITKA (:keATble OKPYZKHOCTH).

Fig. 2. CT-coronarography, multiplan reconstruction through the lumen of the right coronary ar-
tery (RCA) (blue contour).

An example of adapting software for analyzing the composition of atherosclerotic plaque to determine the
density of perivascular adipose tissue in the projection of the proximal segment of the RCA. Fragment of cor-
rection of the area of fat density determination along the lateral wall of the RCA (yellow circles).
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Puc. 3 (Fig. 3)

Puc. 3. KT-kopoHaporpadusi, MyAbTUNAGHAPHAS PEKOHCTPYKLUS Yepe3 NPOCBET NPABOU KOPO-
HapHoi apTepum (MKA) (roAy60oi1 KOHTYP).

[IpuMep amanTalldy IPOTPAMMHOIO OOECIIEYEHHS OAS aHAAM3a COCTaBa OASIIKH IOAS OIPEHEACHHS ITAOTHOCTU
IIEPUBACKYAIPHOH KUPOBOM TKaHU. TabAHIIa OAS aHAAM3a cocTaBa OAAIIKH. B rpade KUpoBoro cocrasa (BBI-
LOEACHO OEABIM 0BAAOM) OIIPEAEASETCS IAOTHOCTH BBIOEACHHOM 00AACTH KHUPOBOM KAETYATKH IO AATEPAABHOM
cteHKe [TKA (6eAble CTPeAKH).

Fig. 3. CT-coronarography, multiplan reconstruction through the lumen of the right coronary ar-
tery (RCA) (blue contour).

An example of adapting software for analyzing the composition of atherosclerotic plaque to determine the
density of perivascular adipose tissue in the projection of the proximal segment of the RCA. The table for ana-
lyzing plaque composition is presented. In the column of fat composition (highlighted with a white oval), the
density of the selected area of fatty fiber along the lateral wall of the RCA is determined (white arrows).

"T" "\I"" U"

\v/zu'm- <mm" 22 Volume
Mean (DAJ)
SO (HU)

! Volume C\r)n’)

Mean (HU)
SD (HU)

Area: 70%

Puc. 4 a (Fig. 4 a) Puc. 4 6 (Fig. 4 b)
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Puc. 4. KT-kopoHaporpadusi, MyYAbTUNAGHAPHAS PEKOHCTPYKLUS Yepe3 NPOCBET NPABOU KOPO-
HapHoi apTepum (MKA) (roAy60i1 KOHTYP).

[Ipumepbl moAcYeTa HMHAEKCA IIAOTHOCTH IepuBacKyadpHoro xkupa (UIIoBXK) Ha paboueit crauimm Vitrea
Workstation ¢ “CIIOAB30BaHHEM HHCTPYMEHTA AT aHAAM3A COCTaBa OAGIIKMU: A — IMOACYET MHAEKCA ITAOTHOCTH
IEPUBACKYAIPHOTO KHUpa (KpacHBIM OBaa) y IalleHTa K3 FPYNIbl peEBMAaTOUIHOIO apTpura; b — moacuer uH-
JeKca IIAOTHOCTH IIEPUBACKYASIPHOIO JKHpa (KPacHBIM 0Baa) y mamueHTa U3 rpynmnsl MBC 6e3 peBMaTOHIHOTO
apTpura.

Fig. 4. CT-coronarography, multiplan reconstruction through the lumen of the right coronary artery
(RCA) (blue contour).

Examples of calculating the perivascular fat index (PVFI) at the Vitrea Workstation using a plaque composi-
tion analysis tool: A — calculating the perivascular fat index (red oval) in a patient from the rheumatoid arthri-
tis group; B — calculating the perivascular fat index (red oval) in a patient from the CAD group without rheu-

matoid arthritis.

YUTHH, OUCKPETHBIX — I[IPH IIOMOIIM TOYHOI'O
Kpurepus duniepa. Pazanyusa cuuTaAuCh 3HAa-
YHUMBIMH IIPU yPOBHE BepodTHOCTU p <0,05.

PesynpraTsl ncciiemoBaHuA.

OnpeneseHre HHAEKCA IIAOTHOCTHU IIEPU-
BaCKYASIPHOTO KHpa BBIIIOAHEHO y 72 HalyeH-
TOB, U3 HUX 49 YeAOBEK C peBMaTOUAHBIM apT-
putoMm u 23 denroBeka ¢ UBC 6e3 peBMaToOMIHO-
ro aprpura. Ha pucyHke 4 mIpencTaBA€HBI
IPUMePHI IIoAcCYeTa HWHAEKCA ITAOTHOCTU IIepH-
BaCKYASIPHOTO KUpa y arueHTOB U3 TPYIIILL C
peBMaTOMAHBEIM apTpuToM (puc. 4 A) m u3s
rpymel UBC 6e3 peBMaTOUIHOTO apTpUTa (PUC.
4 B).

WHOoeKC TAOTHOCTH IIE€PUBACKYASIPHOTO
xupa KA cocraBua -66,5 [-45; -83] HU npu
peBMAaTONAHOM apTpuTe, U OblA JIOCTOBEPHO
BhIIIIe, YeM y 60AbHBIX IBC 6e3 peBMaTOUIHOTO
apTpura (rpynns! cpaBHenud) -91,1 [-101; -85]
HU (puc. 5).

[lo pmaHHBIM TIPOBEAEHHOTO KAWHUKO-
HHCTPYMEHTAABHOTO 00cAeqoBaHUA OOABHBIE C
pPEBMATOUAHBIM aPTPUTOM OBIAH IOAPA3aEeACHBI
Ha 2 rpynnel: peBmaTtouaHoro aprputra ¢ UBC
(n=22) u peBMmaroumHoro aptpura 6e3 UBC
(n=27). Ilo pesyabrTaTaMm o6cCAeOOBAHUS, IIPU
CpaBHEHUU OOABHBIX PEBMATOUAHBLIM apTPUTOM
6e3 UBC u peBmaroungusiM aptputoM ¢ UBC,
3HAQYUMBIX OTAWYUH II0 OCHOBHBEIM (aKTopaMm
CEPAEYHO-COCYAUCTOTO PHUCKA HE BBIIBACHO.

Y OGOABHBIX PEBMATOHIHBIM aAPTPUTOM C
UBC no cpaBHenuwo c 6oarueiMu UBC 6e3 cu-
CTEMHBIX 3a00AeBaHUY oTMedeH 60oAee BHICOKHU
ypoBeHb OXC, MeHbIIlee KOAMYECTBO OOABHBIX
pPeBMAaTONAHBEIM apTPUTOM, IPHHUMABIINX CTa-
THUHBI 1 0oAee BhICOKUH ypoBeHb COO u BuCPE.
[Ipu comocTaBA€HHMH IIOKa3aTeAel HHOEKCca
TIAOTHOCTH II€PUBACKYASIPHOTO KHUpPaA Y GOABHBIX
pPeBMAaTOHUAHBEIM AapTPUTOM B 3aBUCHMOCTH OT
Haanyusa uau orcyrcrBua HMBC pgocToBepHBIX
pasAn4uii moAydeHo He 6b1a0 (-68 [-48; -87] HU
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u 66,8 [-44; -84] HU cooTBeTCTBEHHO, HJ).

WHOekC [AOTHOCTH IIEPHUBACKYASPHOTO
KUpa ObIA BBIIIE B TPYIIE C PeBMATOUIHBLIM
aprpurom u UBC mo cpaBHEHUIO C OOABHBIMU
UBC 0e3 peBmaroumHoro aprpura (-68 [-48; -
871 HU u - 91,1 [-101; -85] HU cooTBeTCTBEH-
HO, p<0,0,5) (puc. 6).

[Ipr cpaBHEHHH OCHOBHBIX (PAKTOPOB
CEePAEYHO-COCYAUCTOr0 pPHCKa II0Ka3aHo, IIpe-
BaAWpOBaHHUE BOCIIAAUTEABHBIX IIapaMeTpPoB
(COD, BUCPB) y 6GOABHBIX C PEBMATOUIHBIM
aprpuroM u MIBC 10 cpaBHEHHIO C IallleHTa-
Mu ¢ UBC 6e3 cucreMHbIX 3aboaeBaHui [17.5
npotruB 6 mMMm/yac u 3.8 mpotuB 1,2 Mmr/ma,
p<0,0,5]. IloayueHHbIE mAaHHBIE IIOATBEPIKIAIOT
3HA4YEeHHE BOCIIAA€HHUS KOPOHAPHBIX apTepui
P PEBMATOHIHOM AapTPUTE, OIIPEAEASIOIIEM
foaee BBICOKOE 3HAUEHHE WHIAEKCA IIAOTHOCTHU
[IePUBACKYASIPHOIO KUpPA.

OGcys:xneHne MOJIyY€eHHBIX pe3yJibTa-
TOB.

B pabore 6p1aa oTpaboraHa U IIpUMeHeHa
METOOMKA OIIPENEeAeHUs UHOEKCa IIAOTHOCTH
IePUBACKYASIPHOIO KUpa Mo paHHbIM KT-
KOpoHaporpaduy C IIOMOMIBIO afalTalluy IIpo-
IpaMMHOTO O0ecIledyeHHs AT aHaAu3a cocTaBa
aTepoCKAepOTHYECKOH Oadamiku. BmepBrle ObIa
oIlpeleA€H ITOKa3aTeAb MHIEKCa IIAOTHOCTHU Ile-
PUBACKyASIpPHOTO JKHUpa y IIalleHTOB C peBMa-
TOHIOHBIM apTPUTOM, a TaKKe y IallueHTOB C
UBC 6e3 cucTeMHBIX 3a00A€BaAHUH.

BriA0 BBIIBAEHO 3HAYMMOE IIOBBILIEHUE
HHOEKCA IIAOTHOCTH IIEPHUBACKYAIPHOIO 3KHpa
IPHU PEBMAaTOUIHOM apTpHUTE II0 CPaBHEHHIO C
6oarubiME MBC 6e3 ayToMMMyHHBIX 3aboaeBa-
gHui. [Ipu 5TOM HHOEKC IAOTHOCTU II€pUBaCKY-
ASIPHOTO JKHpa BHYTPH TPYIIIHI PeBMAaTOUIHBIM
apTPUTOM 3HAYHMO HE OTAMYAACS MEXKAY Mally-
euramMu ¢ VBC u 6e3 mHeé. OgHako, HHIEKC
IIAOTHOCTH IIEPUBACKYASIPHOIO KHpa ObIA [d0-
CTOBEPHO BBIIIE y ITAIIHEHTOB C PEBMATOUIHBEIM
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Puc. 5 (Fig. 5)
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Puc. 6 (Fig. 6)

Puc. 5. Auarpamma.

CpaBHeHHE WHEKCA IIAOTHOCTH II€EPHUBACKYAIPHOTO
xupa (MIIneXK) y namyeHToB ¢ PeBMaTOUIHBIM apTpPH-
TOM W IIAIIMEHTOB C HIIEMHYECKOl O0A€3HBIO cepmlia
6e3 peBMATOUAHOTO apTpura. WHAEKC IIAOTHOCTU IIe-
PHUBACKyASIPHOTO KHpa OBIA JOCTOBEPHO BEBIIIE IIPHU
peBMaTonaHOM aptpure, YyeM npu WBC 6e3 peBmMaTo-
uaHoro aprpura (-66,5 [-45; -83] HU mporus -91,1[-
101; -85] HU coorBercTBeHHO, p<0,05).

Fig. 5.

Comparison of the perivascular fat index (PVFI) of cor-
onary arteries in patients with rheumatoid arthritis
and patients with coronary heart disease without
rheumatoid arthritis. The perivascular fat index was
significantly higher in rheumatoid arthritis than in
CAD without rheumatoid arthritis (-66.5[-45; -83] HU

Diagram.

vs. -91.1[-101;-85] HU, respectively, p<0.05).

Puc. 6. Auarpamma.

CpaBHEHME HHIEKCa NAOTHOCTH IIE€PHBACKYAIPHOTO
xkupa (MIInsX) y manmeHToB ¢ peBMaTOUAHBIM apT-
putoM, crpagaronmx UBC u nanuentToB ¢ UBC 6e3
PEBMaTOHIHOIO apTpuTa. MHAEKC IIAOTHOCTH IIe-
PHUBACKyASIPHOTO KHpa ObIA LOCTOBEPHO BBIIIE IIPHU
peBmaronauoMm aptpure u UBC, yem mpu UBC 6e3
peBMaTongHoro aprpura (-68 [-48; -87] HU mpotus
-91 [-101; -85] HU coorBercTBeHHO, p<0,05).

Fig. é.

Comparison of the perivascular fat index (PVFI) in
RA patients with CAD and CAD patients without
rheumatoid arthritis. The perivascular fat index was
significantly higher in RA+CAD than in CAD with-
out rheumatoid arthritis (-68 [-48;-87] HU vs. -91][-
101;-85] HU, respectively, p<0.05).

Diagram.

aptpuroM U MBC 110 cpaBHEHHUIO C ITAllUEHTAMHU
c UBC 6e3 peBMaTOUOHOTO apTpuTa. ITH OAH-
HBIE MOTYT CBHIETEABCTBOBATH O 3HAYUTEABHOM
BKAQ/le HU3KOYPOBHET'O HMMYHHOI'O BOCITAA€HUS
B pa3BUTHE KOPOHAPHOTO aTEPOCKAEpO3a IIpU
PEBMAaTONAHOM apTPUTE B OTCYTCTBHUE pPa3AU-
Ui B APYyrUX (PaKTOpax CepAedHO-COCYIUCTOTO
pucka c G6oavupiIMu UBC 6e3 cucTeMHBIX 3a00-
A€BaHUMH.

CaenyeT OTMETUTDH, YTO y OOABHBIX C BOC-
HaA€HHEM ayTOMMMYHHOM IIPUPOABI ITOAOOHBIE
HCCA€OBAHUA paHee He IIPOBOAHANCH. AHIID
HMEIOTCS JaHHbIe, YTO y IIaIlMeHTOB C IICopHa-
30M, IIOAYYaBIIHX OHMOAOTHYECKYIO IIPOTHBOBOC-
IAAUTEABHYIO Tepalllio, BeAWYHHa HWHAEKca
ocAabAeHUS TIEPUBACKYAIPHOU KUPOBOH TKAaHU
(FAI) 6plaa mOCTOBEpPHO HUXKE, YeM y OOABHBIX
IICOPHA30M, ITIOAYYABIINX TOABKO MECTHOE A€de-
HHUE HAU (poToTeparnio, KOTopble HE OKa3bIBa-
IOT COCYAHCTOI'O IIPOTHBOBOCIIAAUTEABHOIO JeH-
CTBUSI. ABTOPBI IIPUIIIAN K BBIBOY, YTO HHIEKC
ocAabAeHUS TIEPUBACKYAIPHOU KUPOBOH TKAaHU
(FAI) MoxkeT OBITH IOAE3HBIM KMHCTPYMEHTOM
OAS MOHHUTOPHUHIA BAHSHUS IIPOTUBOBOCIIAAU-
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TEABHBIX BMEIIIATEABCTB Ha COCYIUCTYIO CTEHKY
[12].

TakuM o00pa3oM, OIIPENEAEHUE HHIEKCA
IAOTHOCTH TIEPUBACKYASIPHOIO KHpPA MOIKET
PUMEHSTHCH IASl OLIEHKH COCTOSIHHS ITEPUBAC-
KYASIPHOM YXKHPOBOM TKaHU KakK MapKepa BOC-
[IAA€HUsSI COCYIHCTOM CTEHKH B PA3BUTHHU KOPO-
HAPHOTO aTEPOCKAEPO3a.

3akaouenue.

[ToAy4eHHbBIE MaHHBIE ITOATBEPIKIAIOT OC-
HOBHYIO POAb BOCITAAHUTEABHBIX MEXAHHU3MOB B
Pa3BUTHHU aTEPOCKAEPO3a IIPHU PEBMATOUIHOM
aprpure. PazpaboranHas MeTOOUKA OIPELEAE-
HUS UHOEKCA IIAOTHOCTHU II€PUBACKYASIPHOTO
JKHUpa SIBASIETCS UHCTPYMEHTOM JIAS BHU3yaAH3a-
[IUHM BOCIIAAEHUS [TPU PEBMATOUIHOM apPTPUTE U
MOXKET HCIIOAB30BATLCA B KA4YECTBE [OIIOAHU-
TEABHOIO MapKepa CEPAEeYHO-COCYAUCTOr0 PUC-
Ka y IallMeHTOB C CHUCTEMHBIMH 3a00A€BaHUSI-
mu. [lokasaHO IIpEBaAMPOBAHHE 3HAYEHHUS HH-
[EKCa IIAOTHOCTH MIEPUBACKYASIPHOIO XKHUpa IIPU
PEBMATOHIHOM apPTPUTE, YMEPEHHOM U HHU3KOM
CTEIIEHH aKTHUBHOCTH, HAXOOAIIMXCH Ha afeK-
BaTHOM MPOTHUBOPEBMATHYECKOM TEPAIIUHU II0
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cpaBHeHUIO ¢ GoabHbIMU MBC 6€3 CHCTEMHBIX
3ab0AeBaHUHA.

Ucrounuk ¢duHaHCUpPOBAHUSA U KOH-
¢IMKT UHTEPECOB.
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