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Lienb uccnepoBaHma: NpoBecTy oLeHKY 3bdEKTUBHOCTM NPUMEHEHNA Pa3HbIX METOA0B SHAOBACKYAAPHOTO SIeYEHUA KaslbLMHO3a KOPOHAPHBIX apTe-
pwit (KKA) ¢ nocnegytowym CTeHTMPOBaHUEM B OTAANEHHOM Nepuoge.

Matepuan u meTogbl: NpoaHaNU3UPOBaHbl Pe3y/bTaTbl NOMKANMHUYECKOrO HaboAeHNA U NpoBeAéH cH0p AaHHbIX O KAa4YecTBe KWU3HU MaLUeHToB
ZIBYX rpynn B oTaanéHHom nepuoge. Obe rpynnbl naumMeHToB 6biaM npooneprpoBaHbl B nepuog, ¢ 2017 no 2022 rr. (nepsoe nonyrogue). B ocHOBHyO
rpynny (OF) Bowin 60nbHbIE, MPOONEPUPOBAHHBIE COYETAHUEM POTOPHOI aTepakTomum (PA) ¢ nocnesytowteit aHIMONNACTUKON U CTEHTUPOBAHMEM
KOPOHapHbIX apTepuid, 71 Yyenosek. B koHTponbHyto rpynny (KI) 6bim BKAOYEHbBI MaLMEHTbI, NPOONEPUPOBAHHbIE CTaHAAPTHOW 6anNoHHOM aHMK-
OMNacTUKOM co cTeHTUpoBaHWem — 138 yenosek. Obe rpynnbl GbLAM CONOCTaBUMbI N0 Moy (MyxumHbl: 59,2%/55,1% B OF u KI, COOTBETCTBEHHO;
WeHwwmHbl: 40,8%/44,9% 8 OF v KI, cooTBeTcTBEHHO), No BO3pacTy (72+6,9 ropa/70+6,8 roga 8 OF v KI, COOTBETCTBEHHO), aHTPOMNOMETPUYECKAM
noKasaTtensm (BbICOKMUI MHAEKC MacChl Tena).

Pe3ynbTaTbl: aHaM3 OTAANEHHbIX PE3Y/IbTATOB /IeYeHMA B 06EMX rpynnax OCHOBbIBA/ICA Ha TaKMX NOKa3aTeNsAX, Kak JONTOCPOYHasA BbIXKMBAaEMOCTb Na-
umeHToB, peunans KKA, pecteHos, HacTynaeHue HebaaronpuaTHoro cepaeyHo-cocyaucroro cobbitua (MACE — Major Adverse Cardiovascular Events),
NOBTOPHOE XMPYPrMYECKOE BMELLATENbCTBO (KOPOHAPHOE LYHTUPOBAHWE, KOPOHAPHOE CTEHTUPOBAHME), OLEHKa PU3UYECKOTO U NMCUXMYECKOTO CO-
CTOAHMA NauMeHTa no metoamKke SF-36 Health Status Survey. BbissneHo, uto y nauueHTos O B OTAaNEHHOM NEPUOLE CTaTUCTUYECKM 3HAUMMO peKe
pasBuBancs pecteHos U umenn mecto MACE. MonyyeHbl CTaTUCTUYECKM 3HAYMMblE JaHHble 0 60/1ee BbICOKOM YPOBHE COXPAHHOCTU MCUXUYECKOTO U1
dun3nyeckoro coctoaHma y nauneHTos OF no cpasHeHuio ¢ KI.

3aKnioueHue: ncnonb3osaHue PA obycnosuio B oThanéHHOM nepuoge 6onee HU3KKUe NoKasaTenu Npu cpasHeHuu ¢ Kl no pectenosy, MACE, Bkitoyas
HeobXxoAMMOCTb MOBTOPHOIO XMPYPrMYecKoro BMELLATeNbCTBa, a TakKe Noka3ano 6onee BbICOKMI ypOBEHb KauecTBa KU3HU B GDU3UYECKOM U NCUXO-
nornyeckom nnaHe. COOTBETCTBEHHO, MOXHO PEKOMEHA0BATb PaCLIMPATL NPAKTUKY NCNONb30BaHMA PA B S3HA0BACKYNAPHOM nedeHnmn KKA.
KntoueBble €NoBa: KasbYUHO3 KOPOHAPHLIX apmepul, 3HO0BACKY/NSpHOe seyeHue, omOanéHHble pe3ysbmamel, POMOPHAA (POMAYUOHHASA)
amep3aKmomus, 6aA0HHAA AH2UOMAACMUKA, PECMEHO3.

Ana uutnposanua: ®epopos AC, Lnwkesny AH, Kpasuyk BH, Acagynaes LLIM, Mopem6ckan Ofl, YmaHues EM, MypatbekoBa YM. OueHKa appeKTMBHOCTU
NPUMEHEHWUA PasHbIX METOA0B SHAOBACKYNAPHOIO NIeYEHNA KaNbLiMHO3a KOPOHAPHDBIX apTepUii ¢ NOCNeayOWMM CTEHTUPOBAHWEM B OTAANEHHOM Nepuoae.
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THE LONG-TERM EFFICACY OF DIFFERENT ENDOVASCULAR TREATMENTS FOR
CORONARY ARTERY CALCIFICATION FOLLOWED BY STENTING
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Objective: To evaluate the long-term efficacy of different methods of endovascular treatment of coronary artery calcification (CAC), followed by
stenting.

Methods: Outpatient follow-up results were analyzed, and data regarding the long-term quality of life of patients in two groups were collected. Both
groups received surgery between 2017 and the first half of 2022. The main group (MG) consisted of 71 patients who were treated with a combination
of rotational atherectomy (RA) followed by angioplasty and stenting of the coronary arteries. Meanwhile, the control group (CG) included 138 patients
who underwent standard balloon angioplasty with stenting.

Both groups were matched in terms of gender distribution and age. In the MG, 59.2% of the patients were men and 40.8% were women. In the CG,
these figures were 55.1% men and 44.9% women. Additionally, the average age was 72+6.9 years in the MG and 7016.8 years in the CG. Both groups
also had a high body mass index, indicating similar anthropometric parameters.

Results: The analysis of remote treatment results in both groups focused on several key indicators: long-term patient survival, recurrence of CAC,
restenosis, occurrence of major adverse cardiovascular events (MACE), repeated surgical interventions (such as coronary artery bypass grafting
and coronary stenting), and assessments of the patients' physical and mental well-being using the 36-Item Short Form Survey (SF-36). The findings
indicated that patients in the TG experienced a statistically significant reduction in restenosis and MACE over the long term. Additionally, data showed
a significantly higher level of mental and physical well-being in patients from the MG compared to those in the CG.
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Conclusion: The use of RA resulted in lower rates of restenosis and MACE during the remote follow-up period when compared to CG. Additionally, MG
patients demonstrated a higher quality of life in both physical and psychological aspects. Therefore, it is recommended to increase the use of RA in

the endovascular treatment of CAC conditions.
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BBEAEHMUE

KanbuMHO3 KopoHapHbix apTepuii (KKA) npeactasnser ce-
pbé3Hyto npobnemy ANA XMPYpros npv NpoBeAEHUU OnepaTUBHbIX
BMeLLATeNbCTB Y MALMEHTOB C CEpAEYHON naTonornei. YenewHocTb
YCTpPaHeHUA KanbLMPUKATOB, aTePOCKNEPOTUYECKMX BNALLEK 3aBUCUT
OT MHOTMX GaKTOpPOB, cpean Kotopbix TN KKA, ero pacnpoctpaHéH-
HOCTb, Ha/IMYMe Yy MaLMeHTa CONYTCTBYHOLLMX MATONOIMI, ypoBeHb B/a-
[leHVA KapAMOXMPYProM TEXHUKM peBackynspusaumu u apyrve [1-10].

3a nocnepHue AeCATUNETHA HAKOMEH OMbIT MPOBEAEHNA SHAO-
BackynapHoro neyeHns KKA, 4to no3sonseT cneupannctam BHOCUTb
KOPPEKTUBbI B Pa3paboTKy NPOTOKONOB MPUMEHEHUA KOHKPETHOrO
MHBA3WBHOrO MeToAa. YUUTbIBaA aHANUTUYECKME OTYETbI Pe3y/IbTaToB
NPUMEHeHUA IHA0BACKYAAPHOro iedeHna KKA B 0TeYecTBeHHbIX U 3a-
PYBEXKHbIX KapAMOLIEHTPAX U LLEHTPaxX CoCcyamcTon xupyprium [11-23],
MOYKHO OMNpesesuTb UX PENEBAHTHOCTb B OTHOLLEHUM MOJYYEHHbIX B
PETPOCNEKTUBHOM COBCTBEHHOM CPaBHUTE/NBHOM MCCAEL0BAaHUM W
oueHKe 3GPEKTUBHOCTU CTaHAAPTHLIX METOAMK PeBacKynAapusaLmm
1 POTOpPHOI aTepakTommu (PA) npu nedeHnn naupeHTos ¢ KKA. Mpu
COMOCTaBNEHWUN 3IMMUPUYECKUX [AAHHbIX aHANU3UPYEMbIX UCCaeso-
BaHMI 06palLLanoch BHUMaHWE Ha Te, KOTOpble NO3BOAAAN OLEHWUTb
BaXKHble, C TOUKM 3peHns 3GEKTUBHOCTM, NapameTpbl 4/ OTAANEH-
HOro nepuoza HabnoaeHus.

HekoTopble nccnefoBaTeny yKasbiBatoT, YTO Ha BbICOKUIA ypo-
BeHb HebnaronpuATHbIX cepaeyHblx cobbiTnii (MACE — Major Adverse
Cardiovascular Events) y naL1eHTOB B OTAANEHHOM NEPUOAE BAUAIOT
He MeTOAbl MHBA3WBHOIO JIeYEHNMA, @ arPEeCCUBHDIN XapaKTep TedeHUs
aTepoCKNepo3a, YTO MPUBOAMUT K BbICOKOMY YPOBHIO peKanbLudumKa-
LMK KOpPOHapHbIX apTepuit (KA). OfHaKo, coueTaHHbI XapaKTep 3H-
[LOBACKY/IAPHOTO JIEYEHMSA C BKIOYEHWUEM IHAATEPIKTOMMUM NO3BO/IA-
€T CHU3WTb YaCTOTy MHCYNbTOB [1].

OnucaHne YacTHbIX KNMHWUYECKMUX CIy4aeB MUCMONb30BaHUA Me-
TOZL0B TPAHCIIOMUHANbHOV HaNNOHHOM aHrMONNacTUKK Yepes 6onee,
yem 15 neT, N03BoNAET rOBOPUTH HE TONbKO O 0CTaTOuHOM 3ddeKTHB-
HOCTW CTaHAAPTU3UPOBAHHbBIX METOAOB SHAO0BACKYNAPHOMO NeyeHus
KKA, HO v 06 oTCyTCTBMM BoNee WMPOKKUX UCCNEA0BaHMI B STOM Ha-
npasnexHuu [23].

OueHKa pe3ynbTaToB B OTAANEHHOM NEPUOAE ABNAETCA BaXKHbIM
apryMeHTOM B N0/b3y NPUMEHEHWA TON WU MHOWM METOAMKM U TEXHU-
KW 3H0BACKyNApHOro neyeHns. B Benapycu npoaHanusnposaHsl oT-
[anéHHble pe3ynbTaThl, CNycTa 5-8 NeT nocne NposeaeHUA onepaumm
PEeKaHaNM3aLuMmM TOoTasbHbIX OKKMto3Mit KA. CpaBHMBaAWCb rpynnbl
NaLMEeHTOB, KOTOPbIM Ya0Ch YCMELHO NPOBECTU PEKAHAIN3ALLMI0 —
BOCCTaHOBWTb KPOBOTOK B KA 1 Te, KOTOPbIM He yAanoch 3TO CAenatb.
KapauanbHaa cmepTHOCTb Y NaLMeHTOB BTOPOW rpynnbl B TpU pasa
npeBbilana nokasaTenun nepsoi rpynnbl (16,9% npotve 5,1%). Moutn
y YeTBEPTM NaLMEeHTOB NepBOM rpynnbl 1 6onee NONOBUHbI Y BTOPOK
“menacb NoTpebHOCTb B MOBTOPHOM XMPYPrMYecKOM BMeLLaTeNbCTBe.
B Lenom, aHanu3 pesynbTaToB PETPOCMEKTUBHOMO UCCNEA0BAHMA MO-
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INTRODUCTION

Coronary artery calcification (CAC) poses significant chal-
lenges for surgeons during surgical procedures involving patients
with heart conditions. The success of removing calcifications and
atherosclerotic plaques is influenced by several factors, including
the type and extent of CAC, comorbidities, and the cardiac sur-
geon's proficiency in revascularization techniques, among others
[1-10].

Over the past several decades, significant experience has
been gained in the endovascular treatment of CAC. This ac-
cumulated knowledge enables specialists to refine and adjust
treatment protocols for specific invasive methods. By analyzing
reports on endovascular treatments for CAC from various med-
ical centers, clinicians can better evaluate the effectiveness of
different revascularization techniques, including RA, in managing
CAC [11-23]. This analysis allows for a more informed approach
to patient care by assessing the relevance of findings from com-
parative studies. In comparing the empirical data from the ana-
lyzed studies, special attention was given to parameters that are
important for evaluating effectiveness during the long-term fol-
low-up period.

Some researchers suggest that the high rate of major ad-
verse cardiovascular events (MACE) after treatment isn't sole-
ly due to the invasive procedures themselves, but rather to the
aggressive advancement of atherosclerosis, including significant
recalcification of coronary arteries. They also propose that com-
bining endovascular treatment with endarterectomy might help
reduce stroke incidence [1].

The analysis of anecdotal cases involving balloon angioplas-
ty for CAC, conducted more than 15 years later, suggests that
while standardized endovascular treatments are effective, the
field lacks more comprehensive research [23].

In Belarus, a study analyzed long-term outcomes 5-8 years
after successful recanalization of total coronary artery occlu-
sions through endovascular treatment. The study compared
patients who had successful blood flow restoration (recanal-
ization) with those who did not, aiming to evaluate the long-
term effectiveness of the treatment method. This long-term
follow-up is crucial for understanding the sustained benefits of
specific endovascular techniques. This study's findings indicate
that successful recanalization of the coronary artery significant-
ly reduces cardiac mortality and the need for repeat surgeries
compared to failed attempts. Specifically, the cardiac mortality
rate was three times higher in the failed group (16.9%) com-
pared to the successful group (5.1%). Furthermore, repeat sur-
gery was required in a larger proportion of the unsuccessful
group (over half) compared to the successful group (nearly a
quarter). The study suggests that successful recanalization is a
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Kasan, uto nposefeHue pekaHanusaumm KA agnaeTca BasKHbIM LWArom
[NA YBENNYEHWA NPOAOMKUTENBHOCTU MMU3HU NaLMEHTa U CHUXKEHNA
BEPOATHOCTM PeLAMBOB OCHOBHOTO 3abonesaHus [2].

MNpuBeAEHHbIE faHHble MoATBepaatoTcAa 0b60bLeHremM oTaa-
NEHHbIX pe3ynbTaToB 6osiee ThICAYM MALMEHTOB, CAENAHHBIM rpyn-
noi Kapamoxvpypro. UKcMpoBaHWe pesynbTaToB HabtogeHUA 3a
nposiBAeHNEM U3MEHEeHU B COCTOAHUM 340POBbA MALMEHTOB C Ne-
PUOANYHOCTBIO B TOA, Ha NPOTAMXKEHUM MATU NIET NO3BONAO CHOPMU-
poBaTb LLeNIOCTHOE MPeACTaBAeHNe O HeobXOAMMOCTU 3aBepLUeHUs
onepaTMBHOro BMeLLaTeNbeTa AnA ycTpaHeHua KKA v npesoTepalye-
HuA passutua MACE. MonyyeHHble AaHHble NOATBEPXKAEHbI MHOro-
(baKTOpHbIM PerpeccMoHHbIM aHanusom [3].

OueHKa 3QHEeKTUBHOCTM TMOPUAHOIO aNTOPUTMA B PEKaHaNn3a-
LMW XPOHMYECKMX TOTasbHbIX OKKA03MIA (XTO) KA B oTaanéHHom ne-
puoae, nposeaeHHan B 2015-2020 rr., BbIABMAA OTCYTCTBUE BANAHUA
rMBPUAHOTO NOAXOAA Ha YXyALLIEHUE NOKasaTeneil BbIXKMBAEMOCTU U
OC/IOXKHEHWUI Y NALMEHTOB MPU 3HAYUTENIBHOM CHUMKEHUM YHKLMO-
Ha/IbHOTO PUCKa CTEHOKAPAUM HanpsxeHus [4].

Mo MHeHUIO HEKOTOPbIX AaBTOPOB, CPEAU OTAANEHHbIX Pe3y/b-
TaTOB MCMONb30BaHMA PA AOMKHBI OLEHWBATLCA aHTMOrpaduyeckuii
ycnex npoLeaypbl, 4acToTa pecTeHo3a, TPOMB03 CTEHTA, a TaKKe pas-
NnuHble MACE (KapapanbHas cmepTb, NOBTOPHAsA peBacKkynapusaums
v ap.) [6].

BblABNEHO, YTO Y MAUMEHTOB C BbiparKeHHbIM KKA u TAXENnbIM
aopPTa/IbHbIM CTEHO30M C BbICOKUM PUCKOM KapAMOXMPYPruyeckoro
BMeLLaTeNbCTBA BO3MOMHA OAHOMOMEHTHAA MMMNAAHTALUMA CTEHTa
nocne PA B COYETAHWM C TPAHCKATETEPHOM 3aMEHOMN aopTasbHOro
KnanaHa (npoueaypa TAVR — Transcatheter Aortic Valve Replacement),
npv 3TOM B 3TOW rpynne nauueHToB 6blav NONyYeHbl YA0BNETBOPU-
Te/IbHble pe3ynbTaThl [16].

CNOHOCTM BOCCTAHOB/IEHWUSA KPOBOCHAOXKEHUA MUOKapaa npu
MHOrOOYaroBbIX MOPAXEHMAX KanbUudukatamm KA npencrasnator
npobnemy, KOTopas NO3TArNHO PELLAeTCA OTEYECTBEHHbIMM Kapanoxu-
pypramu. OLeHKa OTAANEHHbIX Pe3yNbTaToB B PaHAOMMU3MPOBAHHDIX
nccnefoBaHUAX AAET MHGopmaumio 06 apdeKkTBHOCTM U BesonacHo-
CTW PA3NNYHbBIX XMPYPrUYECKUX METOAMK SHA0BACKYNAPHOTO 1eYeHmA
KKA [18].

MeToauKa 3HA0BACKYNAPHOTO SIUEHNA C NPUMEHEHUEM POTO-
pa WUPOKO NPUMEHAETCA NPU MHOTOO4AroBbIX NOPAXKEHUAX apTepUii
aTepocknepo3om, eé sGpPeKTMBHOCTb fOKa3aHa B CONOCTaBAEHUM OT-
[anéHHbIX Pe3ynbTaToB COYETAHHOM KapoOTUAHOM SHAAPTEPIKTOMUM
Y YeTbIpéX rpynn naLmeHToB, NOABEPTLUMXCA ONepPaTUBHOMY BMeLUa-
TENIbCTBY Ha COCYAaX roONIOBHOMO MO3ra U KopoHapHom pycse. Cnocob
BeseHuA onepauum no A.H. KasaHueBy aBTopamy Npu3HaH Kak Hau-
60s1ee NpocTol M 6e30nacHbIif, OTIMYHO COYETAOLUMIACA C KOPOHap-
HbIM LUYHTMPOBaHMEM [7].

BavsaHMe Takoro KpuTepus, Kak OAHOMOMEHTHOCTb OonepaLumu
(eé cpoyHOCTb MpK MHbapKTE MMOKapAa) Ha AVHAMMKY BblKMBAaEMO-
CTV U KayecTBo *Ku3HM (KHK) naumeHTOB B OTAaNEHHDBIN Nepuog, CTano
06BEKTOM NPOCMEKTUBHOO aHan3a. ABTOPbI JOKa3au, YTO 3TO BAW-
A€T TaKKe ¥ Ha peumamB CTeHOKapAMK, MHOAPKT MUMoKapaa [13].

HecmoTpa Ha MmetoLLMecs uccnenosaTenbckue pabotsl, onu-
CbIBalOWME OTAANEHHbIE Pe3ynbTaTbl U MOMbITKU OLEHWUTb 3ddek-
TUBHOCTb METOZOB 3HA0BAcKynApHoro neyeHnsa KKA, HegocTaTouHo
BHUMaHWA yAENseTca CUCTEMATU3aLMU U Pa3BEPHYTON OLeHKe 3¢-
(bEKTUBHOCTM Takoro MeToAa, Kak PA B KOMBUHUPOBAHHOM IEYEHWUU
MHOrOOYaroBbIX MOPAXKEHWUIM KOPOHAPHOrO pycna ¢ Nocaefyolwmm
CTeHTMpoBaHuWeM. MpoaHanu3MpPOBaHHbIe A0- U WMHTPAONepPaLMoH-
Hble pe3y/bTaTbl ABYX rPynn NaLMeHTOB onpesesnam HeobxoaumocTb
NPOSOMIKEHNA KAMHUYECKOrO HabnoaeHWA U cUcTeMaTU3aummn faH-
HbIX B OTZANEHHOM Nepuoae.

crucial factor in improving patient outcomes and reducing the
likelihood of disease recurrence [2].

The data presented is based on a comprehensive analysis
of results from over a thousand patients conducted by a team of
cardiac surgeons. Monitoring the health of these patients annual-
ly for five years has provided valuable insights into the necessity
of completing surgical interventions to address CAC and prevent
MACE. The findings have been validated through multivariate re-
gression analysis [3].

A study assessing a hybrid approach for treating chronic
total occlusions (CTOs) in coronary arteries from 2015 to 2020
showed that the approach did not negatively impact patient sur-
vival or complication rates. However, it significantly decreased
the class of angina pectoris [4].

Some authors suggest that the long-term outcomes of using
rotational atherectomy (RA) should include the angiographic suc-
cess of the procedure, the rate of restenosis, stent thrombosis,
and various MACE such as cardiac death and repeat revascular-
ization [6].

In high-risk patients with severe aortic stenosis and signifi-
cant CAC, a combined approach of RA followed by stent implan-
tation, along with transcatheter aortic valve replacement (TAVR),
can be a safe and effective strategy [16].

Restoring blood flow to the heart in patients with multiple
calcified coronary artery lesions is a challenging but increasingly
addressable issue. Evaluating long-term outcomes from random-
ized studies is crucial for assessing the effectiveness and safety of
various endovascular treatment methods for CAC [18].

RA is an endovascular treatment for severe, calcified arte-
rial blockages that are often found in multifocal atherosclero-
sis. Its effectiveness has been demonstrated through long-term
outcome comparisons among four groups of patients who un-
derwent combined carotid endarterectomy procedures on their
brain vessels and coronary arteries. A surgical technique devel-
oped by A.N. Kazantsev is considered particularly safe and is of-
ten used in conjunction with coronary bypass grafting [7].

A prospective study found that the one-stage operation,
with associated urgency in cases of myocardial infarction (Ml),
significantly impacts patient survival rates and long-term quality
of life (QolL). The authors demonstrated that this approach also
affects the likelihood of recurrent angina and further Ml [13].

While reports on endovascular treatment of CAC are avail-
able, there's a gap in systematically evaluating RA effectiveness,
especially after stenting for multifocal lesions. Pre- and intra-op-
erative data analysis from two patient groups highlights the need
for ongoing clinical observation and organized data collection to
understand the long-term impact of RA fully.

PURPOSE OF THE STUDY

To evaluate the long-term efficacy of different methods of
endovascular treatment of CAC, followed by stenting.

METHODS

All patients provided their informed consent for the pro-
cessing of their data. The results from outpatient observation and
the collection of data on the QoL of patients in two groups during
the follow-up period served as the basis for assessing the effec-
tiveness of endovascular treatment methods for CAC, comparing
the conventional method and RA. Patients in both groups were
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LLENb UCCNEAOBAHMUA

MpoBecTn oueHKY 3GGEKTUBHOCTM NPUMEHEHMUSA Pa3HbIX METO-
[,0B 3HAO0BACKy/NAPHOro nedveHus KKA ¢ nociesytowmm CTeHTUpoBa-
HWEM B OTZANEHHOM Nepuoge.

MATEPUAN U METOAbI

Bce naumeHTbl Aanu cBoé MHGOPMMPOBaHHOE coriacke Ha 0b-
paboTKy CBOMX NepPCOHaNbHbIX JaHHbIX.

MaTtepranom oueHKM 3GpPeKTMBHOCTM METOA0B SHA0BACKYNAP-
Horo neyeHmna KKA ctaHAapTHbIM METOA0M M C MPUMEHEHUEM poTopa
CTaNu pe3ynbTaTbl NOSMKIANHUYECKOTO HabitoAeHMA 1 c60p AaHHbIX O
K naumeHToB Agyx rpynn B otganéHHom nepuoge. Ob6e rpynnbl na-
LMeHTOB 6biM NpoonepupoBaHbl B nepunog ¢ 2017 no 2022 rr. (nep-
Boe nonyrogue). B ocHosHyto rpynny (OF) BOWAKM NauueHTbl, NPOO-
nepupoBaHHble coyeTaHnem PA c nocnepytoLlein aHrMonnacTUKon u
cteHTMpoBaHuem KA, 71 yenosek. B KoHTponbHyto rpynny (Kr) 6biam
BK/IOYEHbI MaLMeHTbl, NPOONepUpPOoBaHHbIe CTaHAAPTHON BannoHHO
aHrMONNACTMKOW CO CTEHTMPOBaHMEM — 138 YeioBeK, B TOM YnC/iE Te,
UbsA onepaLys He Mor/ia BbITb ycnelHo 3aBeplieHa 6e3 PA — 14 yeno-
BeK. Mo pe3ynbTaTam KOPOHAPHOM aHrvorpadum y naumMeHToB obenx
rpynn 6bina AMarHoCTMPOBaHA YMEPeHHan Uan Taxkénas cteneHn KKA.

AGpasnBHbIi MEXaHM3M pPagManbHOM aTepoCKNepPOTUYECKOW
Tepanun UCNosb3yeT BPALLAOLWMICA NATyHHbIA Byp, NOKPbITbIA an-
Ma3HbIM HarblieHuem, paboTatoLmii co ckopocTbio 180000 obopo-
TOB B MUHYTY. 3TOT METOZ, N03BOAET GUNYECKM YAANATD SNEMEHTbI
6AALLKM, @ MUKPOYACTULLbI MEPEMELLLAIOTCA C KPOBbLIO K KanuaIsapHO-
My pycny Ana nocnegytoulen ytuamsauuu. Maumentam obewx rpynn
6b1nm ycTaHoBAeHbI cTeHTbl Orsiro (Biotronik, Berlin, Germany). Mpu
BbINO/HeHUM PA ocylectsianca aebankuHr cTeHo3a nyTém abpasme-
HOro BO34EMCTBUSA, YUTO NO3BOAAN0 IQDEKTUBHO YAANATb U3OLITOUHBIN
GMOPO3HO-KaNbLUMHMPOBAHHDBIM  MaTepUan  aTepOCKIePOTUYECKO
6NAWKK. ITOT Npouecc crnocobcTBoBass ONTUMAIbHON UMNIAHTaLMK
CTEHTa.

ObcnenoBaHue B L00NEPALMOHHOM NEPUOAE NMOKA3ano Ccomno-
CTaBMMOCTb rpynn no nosy (MyuuHbl: 59,2%/55,1% 8 OT u K, co-
OTBETCTBEHHO; MeHLWMHbI: 40,8%/44,9% B OI 1 KI, cCOOTBETCTBEHHO),
no Bo3pacty (72+6,9 roga/7016,8 roga B8 O u KI, cOOTBETCTBEHHO),
aHTPOMOMETPUYECKMM NOKA3aTeNAM (BbICOKMI MHAEKC Macchl Tena).
YyunTbIBaNacb 04HOPOAHOCTL BbIOOPOK MO MPOABAEHUAM CONYTCTBYHO-
WX 3ab0N1eBaHMIA, TaKUX KaK CaxapHblit AnabeT, Hauune BPeaHbIX
NPMBbIYEK — KypeHWe, aOPTOKOPOHApHOE LWYHTMPOBaHWE B aHa-
MHe3se. [uarHoctuposaHne KKA (KaibUMEBBIM MHAEKC MO MeToay
AratcoHa: 325160,33/330456,7 8 O 1 KI, cooTBeTcTBEHHO) Mo pe-
3y/IbTaTam KopoHaporpaduu onpeaenvno npeobnagaHue B Kaxaon
rpynne nauyeHToB C NPaBbiM TUMOM KOPOHAPHOMO KPOBOCHABKeH!s
(71,8%/68,1%, p>0,05) v cTeHo3om (83,1%/84,1%, p>0,05).

B nccnenoBaHUM MCNoAb30BaACA KOMNAEKC METOLOB:

®  3MMUPUYECKME: KONMYECTBEHHbIW U KAYecTBEHHbIN aHa-
/13, OHNAMH-0MPOC, CUCTEMATM3aLMA U 0bobLueHne pe-
3yNbTaTOB OMNpoca nauueHToB o KX B nocneonepauymoH-
HOM nepuoge no metoamke SF-36 [24];

e CTAaTUCTUYECKME: CpefiHVe apudmeTUyiecKme noKasaTtenm ¢
YY4ETOM CTaHZAPTHOMO OTKNOHEHWA, KpUTEPUU MPOBEPKM
CTaTUCTUYECKOM 3HAYMMOCTM PA3NINYUIA — 3HAUYEHMA «pPY»,
U-KpuTepuit MaHHa-YuTHU, F-Kputepuin Guwepa.

Mepuos HabnogeHns BapbupoBan oT 12 go 62 mecAues
(49412,6 mecaues). OCHOBHbIM MCTOYHMKOM ANA CUCTemaTu3aLuu
BbICTYNUAN [aHHble AMCNAHCepU3aLumMM MaLMEHTOB, COCTOALLMX Ha
yuyéTe, a TaKKe OH/MAMH-onpoc No metoamke SF-36. Mcnonb3oBaHbl
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operated on between 2017 and the first half of 2022. The main
group (MG) comprised 71 patients who received a combination
of RA followed by angioplasty and stenting of the coronary arter-
ies. The control group (CG) included 138 patients who received
standard balloon angioplasty with stenting. Notably, 14 patients
in the CG required RA to complete the procedure. According to
the results of coronary angiography, moderate or severe degrees
of CAC were diagnosed in patients from both groups.

RA utilizes a high-speed diamond grinding wheel, operating
at a speed of 180,000 revolutions per minute. This method pul-
verizes the plaque into tiny particles, followed by the micropar-
ticle embolization to the capillary bed of the surrounding tissue
for subsequent disposal. Stents used in both groups were Orsiro
stents (Biotronik, Berlin, Germany). RA uses abrasive action to re-
move hardened plaque material, creating space for optimal stent
placement.

Preoperative examinations showed that the groups were
matched in terms of gender (men: 59.2% in MG vs. 55.1% in CG;
women: 40.8% in MG vs. 44.9% in CG), age (average ages of 7216.9
years for MG and 70+6.8 years for CG), and anthropometric pa-
rameters, particularly body mass index. The homogeneity of study
groups was assessed by considering the presence of comorbidities
(like diabetes, smoking history, and prior coronary artery bypass
grafting) to ensure the groups were comparable. The diagnosis of
CAC, assessed via the calcium score using the Agatston method
(meanSD: 325+60.33 in the MG vs. 330+56.7 in the CG), demon-
strated similar prevalence rates of right-dominant coronary circula-
tion (71.8% in MG vs. 68.1% in CG, p>0.05) and coronary stenosis
(83.1% in MG vs. 84.1% in CG, p>0.05) across both groups.

The study employed a comprehensive approach combining
empirical and statistical methods to assess long-term outcomes
in patients:

e  Empirical methods encompassed quantitative and
qualitative analyses, including online surveys and the
systematization and generalization of patient-reported
Qol data using the SF-36 [24].

e  Statistical analysis involved calculating means with
standard deviations, evaluating the significance of dif-
ferences through p-values, and applying tests such as
the Mann-Whitney U-test and Fisher F-test.

The follow-up period ranged from 12 to 62 months, with
an average of 49+12.6 months. Data sources primarily included
medical examination records of registered patients and online SF-
36 surveys. Key evaluation parameters comprised survival rates,
CAC recurrence rates, restenosis rates, and MACE, including re-
peat composite endpoint surgical interventions such as coronary
artery bypass grafting (CABG) and stenting, as well as assess-
ments of patients' physical and mental health during long-term
follow-up.

RESULTS AND DISCUSSION

the assessment of long-term survival rates for patients in
both groups showed no statistically significant differences. Spe-
cifically, the survival rate was 91.5% in the MG and 88.4% in the
CG (p>0.05). For the analysis of long-term outcomes, patient data
were reviewed, considering the identified cardiac mortality in
each group: 65 individuals in the MG and 122 individuals in the
CG. Analyzing the causes of mortality helped determine whether
the deaths were a result of invasive intervention or due to pre-ex-
isting comorbidities.
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cnepytolie napameTpbl OLEHKN: BbIXKMBAeMOCTb, peumnamns KKA, pe-
cteHo3, MACE, BKkAto4yaa NOBTOPHOE XMPYPruyeckoe BMeLLaTeNbCTBO
(KopoHapHOoe LUYHTUPOBAHWE, KOPOHAPHOE CTEHTUPOBAHME — KOHEY-
Hble Toukn MACE), oueHKa GpU3MYECKOro M NCUXMYECKOTO COCTOAHMA
naumeHTa B OTAANEHHOM Nepuoae.

PE3Y/NILTATbI U UX OBCYXXOEHUE

OueHKa [0MrOCPOYHOMN BbIXKMBAEMOCTU MALMEHTOB B rpynmax
He BbIABM/IA CTaTUCTMYECKM 3HAUYMMbIX Pa3nnumnii U coctasuna 91,5%
B Ol n 88,4% B KI (p>0,05). N aHanM3a OTAANEHHBIX PE3ybTaToB
MCMONb30BA/IUCh AaHHbIE MALMEHTOB, C Y4ETOM BbIABIEHHOM Kapau-
aNbHOM NeTaNbHOCTM B Kaxaon rpynne: O — 65 u Kl — 122 yenosexk.
AHanu3 NPUYUH NETaNbHOCTM MO3BOMUA OMpPeaenuTb, bbl10 M 3TO
B/IMAHMEM MHBA3WBHOTO BMELLATENbCTBA, MO0 CTaNo pesynbTaToM
COMYTCTBYOLLETO 3a60/1eBaHMA.

BblN0 BbIABAEHO, YTO COXPAHHOCTb COKPATWUTENbHOM cnocob-
HOCTM MWOKapZa NIeBOro »enygouka (no Simpson) y nauMeHToB Ha
MOMEHT GUKCMPOBAHUA OTAANEHHOTO pe3y/bTaTa (He MeHee 12 meca-
LLeB) CTaTUCTUUECKM HEe OTAMYanach mexay rpynnamu (56,3% npoTus
54,9%, B OT u KT, cooTBeTcTBEHHO, p>0,05).

MauneHTbl 0beunx rpynn Ha NPOTANKEHWU Mepuosa AOArocpoY-
HOrO0 HabNtOAEHUA MPUHUMANU KOMOMHMPOBAHHYIO TEpanuio, yyu-
TbIBAOLWLYO MHAMBUAYasbHble MOTPEOHOCTU  Kaaoro 60abHOro
(aHTUrMNEepPTeH3MBHAA, aHTUMLLEMMYECKas, TMNOAMNUAEMUYECKaS, Ae-
3arperaHTHas). U3 KpuUTepreB OLLEHKM UCKIOYEHbI MPOTOKO/Ibl BeAEHWA
MeAMKaMEHTO3HOTO CONPOBOXKAEHMA B MOCNEONEPALLMOHHbIV Nepuoa,.

B T1abn. 1 npeactaBneHbl OTAANEHHbIE Pe3y/bTaTbl MaLMEHTOB
TPYNM MO OCHOBHbIM KPUTEPUAM OLLEHKM.

PacuyétHble 3HauyeHma F-kputepuna Guiiepa npesbILLatoT ¢*Teop=2,31,
T.e. pacnosaralTca B 30He 3HauMmocTu (puc. 1). CooTBETCTBEHHO,
MOKHO FOBOPUTb O TOM, YTO Y MALMEHTOB, MPOOMNEPUPOBAHHBIX C
npumeHeHnem PA 1 nocnesyrowlero CTEHTUPOBAHMA B OTAAJIEHHOM
nepuoae CTaTUCTUYECKM 3HAUYMMO PexKe PasBMBa/ICA PECTEHO3 U Au-
arHoctuposannce MACE, TpeboBaBLUME NOBTOPHOTO XMPYPrUYECKOro
BMeLLATeNbCTBa.

HarnagHo pa3nnymsa B 0T4aNEHHbIX pe3y/ibTaTax NaLMeHTOB aHa-
NN3NPYeMbIX rpynn NpeacTaBaeHbl Ha puc. 2.

Mony4yeHHble AaHHble CBUAETENLCTBYIOT O Honee NONOKUTENb-
HOM TeueHWU 3abonesaHus y naumeHToB O, @ TaKKe CHUKEHUU pu-
CKa BO3HMKHOBEHWA KapauanbHOM neTanbHoCcTU. Mpu npasuabHOM
BbINONHEHUM Npoueaypbl PA NpaKTUYECKM WMCKNKOYAETCA PUCK IM-
601K AnCTanbHOTO pycna. BaxkHbiM 66110 BbIABNEHWE BMAHMA CO-
MyTCTBYHOLLMX NATONOMMIA Y NaLMEHTOB 0benx rpynn, KoTopble 6bin
[AMarHoCTMPOBaHbI eLé B AOOMNEPALLMOHHOM Nepuoae, Ha passuThe
pecteHo3a n MACE. CBogHas Tabn. 2 faéT npeacTaBieHne o pacnpe-
Aenenun naumenTtos O v KI' ona BbIfABAEHUA B CyOBbIGOPKAX YaCTOTbI
pecTeHo30B.

Tabauya 1 Xapakmepucmuka nauueHmos OF u KI no
Kpumepusam oueHKu, % (n)

prrepvm OUEHKH OI-/MG (n=71)

Criterion
BbI)KAl/IBaeMOCTb 91.5 (65)
Survival
PecteHo3
Restenosis o)
MACE 12.3(8)

Furthermore, the study found no significant difference in
left ventricular contractile function between the two groups
at the long-term follow-up (at least 12 months), as measured
by Simpson's method. Specifically, the contractile capacity was
56.3% in the MG and 54.9% in the CG (p>0.05).

Throughout the long-term observation period, patients in
both groups received combination therapy tailored to their in-
dividual needs, which included antihypertensive, antiischemic,
hypolipidemic, and antiplatelet medications. However, postoper-
ative medication protocols were not included in the evaluation
criteria.

The calculated values of Fisher's F-statistic exceed the criti-
cal value (¢$*=2.31), indicating that the observed differences are
statistically significant. The value was located in the zone of sig-
nificance (see Fig. 1). Therefore, it can be concluded that patients
who underwent surgery using RA followed by stenting experi-
enced significantly lower rates of restenosis and a reduced occur-
rence of MACE, which necessitated repeat surgical interventions.

The long-term outcomes of patients in the analyzed groups
are presented in Fig. 2

The data obtained indicate a more favorable clinical course
in the MG compared to the CG, as well as a lower risk of cardi-
ac mortality. When the RA is performed appropriately, the risk of
distal embolism is nearly eliminated. It was essential to assess the
impact of comorbidities diagnosed during the preoperative peri-
od on restenosis and MACE rates in patients across the groups.
Summary Table 2 illustrates the distribution of patients in the MG
and CG regarding the rates of restenosis.

Each of the samples compared included patients character-
ized by specific risk factors for restenosis. The patient distribution
data presented in Table 2 allowed us to determine the statistical
significance of the influence of these parameters and to correlate
them with the method used for coronary artery recanalization.
While a statistically significant influence of diabetes mellitus
on the development of restenosis in MG patients (p<0.01) was

Puc. 1 [paguyeckoe onpedeneHue cmamucmu4eckol 3Ha4umocmu
pasnuyuli 8 nokazamensax pecmeHo3a u MACE nayueHmos obeux
epynn

Fig. 1 Significance axis for the differences in restenosis and MACE
incidence between the two groups of patients

30Ha 3HAYMMOCTH
zone of significance

30Ha He3HaunmocTu
zone of insignificance

1.64 2.31

Table 1 Key evaluation criteria of patients in the MG and CG, % (n)

Kr/CG (n=138) p
88.4 (122) >0.05
62.3 (76) =0.050
27.9 (34) =0.029

NpumeyaHve: p — CTaTUCTUYECKanA 3HAUMMOCTb Pa3NYMIA OKa3aTenei mexay rpynnamu (no kputepuio duwepa)
Note: p — statistical significance of differences in indicators between groups (according to Fisher's test)
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0,0%
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MACE

B KaxZOM M3 COMOCTaBISEMbIX BbIOOPOK MMEUCh MaLMeHTbl,
KOTOpble XapaKTepM30BaAUCb HasMuMeM onpenenéHHbIX dakTopoB
puUcKa pecTeHo3a. MpeacTaBneHHble B Tabn. 2 JaHHble pacnpesene-
HWA MALMEHTOB MO3BO/NMAM BbIABUTb CTAaTUCTUYECKYID 3HAYMMOCTb
BO3MOMHOIO BAMAHMA BblAENEHHbIX MAapaMeTPoB M COOTHECTU WX C
Tem, Kakum mMeTogom bblna NpoBefeHa pekaHanmsauma KA. Hecmo-
TPA HA CTAaTUCTMYECKYID 3HAYMMOCTb B/MAHWUA HAAMYMA CaxapHOro
navabeta v pa3BuTHe pecTeHo3a y naumeHTos B OF (p<0,01), maHHoe
oTnyme He BbiABAeHO B KT (p>0,05). CoOTBETCTBEHHO, NALMEHTbI C Ca-
XapHbIM A1MabeTom 1 6e3 Hero B 3aBUCMMOCTM OT METOZA SHA0BACKY-
napHoro nedenns KKA v CTeHTMPOBaHKUA MOTYT BbiTb B pa3HoOi cTene-
HW NoABep}KeHbl pecteHo3y. Mpu 3Tom BKAtoyeHne PA B onepaTuBHOe
BMELLATeNbCTBO Y MaLMeHTOB 6e3 caxapHoro anabeTta CHUXKAET pUCK
cykeHus KA, orpaHnyeHne KPOBOTOKA M CHUMKAET ypoBeHb 06pa30Ba-
HMA KanbLMPMKaTOB B NOCAEOMNepaLOHHOM Nepuoae.

MpumeHeHne Kputepua duwepa n p-3Ha4YEHUA NPU CPaBHEHMM
[aHHbIX O BAMAHUM HANNYMA BPELHON NPUBbIYKM — KYPEHMA — Ha pa3-
BUTWE PeCcTEHO3a B OTAANEHHOM Nepuoae y NaLuMeHToB, MPOoNnepupo-
BaHHbIX Pa3HbIMW MHBA3UBHbLIMM METOAAMM, NMO3BONAET FOBOPUTbL O
CTaTUCTUYECKM 3HAUYMMbIX Pa3nnumnax y 6onbHbIx 8 O u K <p¢smn=3,22

Tabauya 2 PacnpedesieHue nayueHmMos nNo KpUMepPUm OUEHKU C
YYEMOM 4acmomel OUA2HOCMUPOBAHUS PecCMeHOo3a 8
omoanéHHom nepuooe

Hanunume nnmn
OTCYTCTBME NaTONOrUMU

Puc. 2 [paguyeckoe onpedeneHue cmamucmu-
ueckoll 3HayuMmocmu pasnuyuli 8 Nokasamesnsx

= OF/MG, n=65 pecmeHo3a u MACE nayueHmos obeux epynn

Kr/CG, n=122 Fig. 2 Comparison of restenosis and MACE

incidence in patients of the MG and CG

found, this difference was not observed in the CG (p>0.05).
Therefore, patients with and without diabetes mellitus exhib-
it different responses to endovascular treatments for CAC and
stenting, with diabetics potentially experiencing higher restenosis
rates. Furthermore, incorporating RA in interventions for non-dia-
betic patients may reduce restenosis, blood flow restrictions, and
calcification levels post-procedure.

The application of Fisher's exact test and p-value analysis in
comparing data on the impact of smoking on the development
of restenosis in patients treated with various invasive methods
revealed statistically significant differences between the MG and
the CG. Specifically, the empirical phi coefficient (cpemp) was 3.22
for the MG and 2.749 for the CG, with a p-value of 0.036, indi-
cating a significant association. To improve the likelihood of a fa-
vorable outcome, it is essential to consider the presence of risk
factors in patients. Additionally, preferential use of RA can help
minimize the risks of postoperative complications, thereby en-
hancing overall treatment success. Among the key complications
specific to RA in the late postoperative period, bradycardia, slow
blood flow, dissections, and perforations should be highlighted.
Various factors, including anatomical bends and the presence
of calcification, influence the likelihood of coronary artery per-
foration in patients undergoing treatment. Considering these
risks, the potential for restenosis in both patient groups can be
inferred.

Comparing the rates of restenosis between the two groups
did not show a statistically significant effect due to patient age
(p>0.05). Additionally, the probability of coronary artery narrow-
ing in the postoperative period based on gender did not reach
statistical significance. However, within the CG, a significantly

Table 2 Distribution of patients according to evaluation
criteria and late restenosis frequency

[ MarHoCcTUpPOBaHHbIN pecteHo3*

Presence or absence of Diagnosed restenosis* P
pathology

or/MaG Kr/CG or/MaG Kr/CG

n=65 n=122 n=29 n=76

Ectb Her Ectb  Her Ectb Her Po Ectb Her P

Yes No Yes No Yes No Yes No

% (n) % (n) % (n) % (n)

Caxapueld auabet 40 4 g 708(17) 293(12) =0.002 65.9(29) 603(47) 005  >0.05
Diabetes mellitus
Kypenue 33 32 59 63  63.6(21) 25(8)  =0.003 74.6(44) 50.8(32) =0.009 =0.036
Smoking
Bospact =70 3 29 71 51 52.8(19) 345(10) >0.05 52.1(37) 76.5(39) =0.008  >0.05
Age >70
Mon (m/x)
Gender (M/F) 37/28 73/49 37.8 (14)/53.6 (15) >0.05 46.6 (34)/85.7 (42) <0.001 >0.05

Mpumeyanus: po— CTaTUCTUYECKAA 3HAYMMOCTb PA3UYMIA B FPYNNAX MEXKAY 3HAUEHWUAMM HANMYMA U OTCYTCTBUA NPU3HAKA NPY PECTEHO3E; P — CTATUCTUYECKas 3HAYUMOCTb
Pa3nnYUit MEXAY HAMYMAMM MPU3HAKOB NPY PeCTEHO3E (po-p — MO KpuTepuio duliepa); * — NPoLEHTHbIE 3HAYEHUA PECTEHO30B BbIYMUCIEHDI U3 0BLLMX 3HAYEHWI B rpynnax
Notes: po — statistical significance of differences between groups based on the presence or absence of restenosis; p — statistical significance of differences between the
presence of restenosis (po-p — according to Fisher's exact test); * — percentage values of restenosis are calculated relative to the total number of patients in each group

656



Dedopos AC c coasm. Kaab1innos KOpoHapHBIX apTepuil

BECTHMK ABMILIEHHEBI
Tom 27 * No 3 * 2025

n @, =2,749, COOTBETCTBEHHO, NPK p-3Ha4eHUn pasHom 0,036). Cne-
[loBaTeNbHO, A4/1A NPOrHo3a 61aronosyyHoro UCXofa BaXKHO CYMMMU-
poBaHMe Hanuuua GHaKTOpPoB PUCKA Y GONbHBIX, @ TaK¥Ke Npeanoy-
TUTE/bHBIV BbIBOP B MO/b3Y UCMONb30BaHUA PA AN MUHUMMM3ALMK
PUCKOB OC/NIOKHEHUA Y NaLMEHTOB B NOC/Ae0nepaLyoHHOM nepuoae.
Cpeay OCHOBHbIX, «CrneunduIeckmnx» ocnoKHeHu PA B oTaanéHHoOM
nepuoae TaKKe CneflyeT BblAenuTb OpaavKapaumio, 3amesIeHHbIN
KPOBOTOK, AMccekummn, nepdopaumn. BepoATHOCTb BO3HMKHOBEHMA
nepdopaumm KA y npoonepupoBaHHbIX NaLMEHTOB 3aBUCUT OT pas-
NIMYHBIX GAKTOPOB, BK/OYaA U3rMObl U HaAMuMe KanbLMHO3a. YunTbl-
BaA AaHHble PUCKM, BO3MOXKHO NPEANONOKUTb Pa3BUTME PECTEHO30B
y naLmeHToB obeunx rpynm.

CpaBHeHMWe YacToTbl PECTEHO3a Y MaLMeHTOB 0bewx rpynn He
BbIABW/IO CTaTUCTUYECKM 3HAYMMOTO 3HAYEHWA BAMAHUA BO3pacTa na-
umenTa (p>0,05). BepoaTHocTb cykeHua KA y 60bHbIX B OTAANEHHOM
nepuoae B 3aBUCMMOCTM OT MoNa TaKKe HaxoAamunach 3a npegenamm
CTaTUCTUYecKol 3HauMmocTu. OpHako, BHyTpu Kl BbifABAEHa CTaTh-
CTUYECKM 3HAYMMO 6OANbLLIAA YACTOTa PA3BUTUA PECTEHO3A Y KEHLLMH,
yem y My*KumH (p<0,001), uto He Mmeno mecTa y naumeHTos Of.

Mcnonb3oBaHune OTKPbITOW OHAAMH-GOPMbI AMArHOCTURM du-
3MYECKOTro U NMCUXMYECKOro 340p0oBbA — MeToamku SF-36 — No3sonnao
nony4nTb 06paTHYO MHdOPMaLMio o KX nauneHToB aHaM3MpyembIx
rpynn. Ans cbopa MHPOPMALIUMM O COCTOAHUM BOBHBIX, NPU HEObXoAN-
MOCTH, NPUBAEKANC UX BAKU3KME POACTBEHHMKW. B Tabn. 3 npeacTas-
NeHbl pe3y/ibTaTbl OHNalH-0MpPoca NaUMEHTOB No MeToauKe SF-36.

MocneonepaunoHHbI Nepuos, ANA MaLMeHTOB Mocne 3HAO-
BacKynapHoro nedeHns KKA 1 cTeHTMpOBaHUA NpeacTaBiseT coboi
CNOMHDBIA KM3HEHHbIN 3Tan BOCCTAHOBAEHUA MHOTMX GYHKLMIA op-
raHu3ma. Xupypruyeckoe WHTEPBEHLMOHHOE BMeLIaTeNbCTBO BHO-
CUT KOppeKTMBbI B paboTy cepAua, NPOBOLMPYS NPOTUBOPEYMBbIE
COCTOSIHMA Y NaLMEHTa, NPOABAAIOLLMECH B PE3KOW CMEHE COCTOAHUM
aKTUBHOCTW-NACCMBHOCTY, CNabocTu, moTepe MHTepeca K COLManbHOM
KU3HU U Np. Ycnex peabunutaLMoHHOro Neproga BoO MHOTOM Ornpe-

Tabauya 3 Pesysnsmamel onpoca nayueHmos O u Kl
no memoouke SF-36, Me [Q1; Q3]

Kputepuu oueHkn KX
QoL assessment criteria

dur3MYeCcKUIt KOMMNOHEHT 340P0BbA (06LLee du3nyeckoe baarononyyme)
Physical component of health (overall physical health and well-being)

dusmyeckoe GyHKLMOHMPOBAHME
Physical functioning

Ponesoe ¢yHKLMOHMpPOBaHME, 06ycN0BNIEHHOE GU3NYECKMM COCTOSHUEM

Role limitations due to physical health
MHTeHCUBHOCTb 60111

Bodily pain

ObLuee cocToAHME 340POBbA

General health perceptions

McMXONOrMYEeCcKMn KOMMNOHEHT 340p0BbSA (0bLee AyleBHoe 6Gaarononyyne)

Psychological component of health (overall mental well-being)

Mcuxmyeckoe 3g0poBbe
Mental health

Ponesoe beHKLI,MOHVIpOBaHMe, 06YCHOB}'IEHHOE 3MOLUMNOHA/IbHbIM COCTOAHNEM

Role limitations due to emotional problems
CouuanbHoe GyHKLMOHUPOBaHUE

Social functioning

KU3HeHHan aKTMBHOCTb

Life activity

higher frequency of restenosis was observed in women com-
pared to men (p<0.001), a trend that was not seen in the MG.

The use of the open online form for assessing physical and
mental health — specifically the SF-36 survey — enabled us to gath-
er feedback on the QoL of patients in both groups. When neces-
sary, the close relatives of patients were involved in collecting in-
formation about their condition. The results of the online survey
conducted using the SF-36 survey are presented in Table 3.

The postoperative period following endovascular treatment
for CAC with stenting is a crucial phase characterized by the resto-
ration of bodily functions and adaptation to lifestyle changes. Sur-
gical intervention impacts heart function, resulting in contrasting
patient conditions characterized by abrupt fluctuations between
activity and passivity, accompanied by weakness and a loss of in-
terest in social life. Rehabilitation success is multifaceted, relying
not only on the treatment's effectiveness but also on individual
patient factors, their overall health status, and social support sys-
tems. The diagnostic techniques employed aimed to assess the
relationship between the physical and psychological components
reflecting the patient's QoL during the late postoperative period.

When evaluating the overall physical condition of the pa-
tients, statistically significant differences were found (p=0.0271),
indicating that patients in the MG demonstrated greater physical
adaptability compared to those in the CG. Additionally, there was
a trend toward better maintenance of psychological health in the
MG, which was also statistically significant (p=0.0353), reflecting
a more balanced emotional and mental state during the long-
term follow-up. In both groups, some patients exhibited physi-
cal and psychological states falling into the borderline category
(scores below 30 points), highlighting ongoing challenges during
the recovery process.

Therefore, the analysis of long-term outcomes for patients
in both groups provided an evaluation of the effectiveness of in-

Table 3 The SF-36 survey in the MG and CG, Me [Q1; Q3]

or/MG Kr/CG
n=65 n=122 P
[33.7; 82.3] [43.2; 54.8] =0.027
[42.22; 55.78] [37.98; 56.02] >0.05
[45.73; 62.27] [43.01; 58.99] >0.05
[53.5; 78.5] [50.49;69.51]  =0.033
[53.74; 68.26] [49.52; 66.48] >0.05
[54.48; 79.52] [43.92;62.08]  =0.045
[54.95; 69.05] [41.17;54.83]  =0.035
[44.39; 65.61] [41.93; 60.07] >0.05
[44.76; 67.24] (42.64; 67.36] >0.05
[50.26; 67.74] [36.96; 59.04] >0.05

NpumeyaHve: p — CTaTUCTUYECKanA 3HAYMMOCTb Pa3NYMIA NOKa3aTenei mekay rpynnamu (no Kputepuio MaHHa-YUTHu)
Note: p — statistical significance of differences in indicators between groups (according to the Mann-Whitney test)
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[EenaeTcs He TONbKO 3QPEKTUBHOCTbIO NPUMEHEHHOTO METOAA SHAO-
BacKynApHoro nevenms KKA, Ho M MHAWMBUAYaNbHO-TUNONOTMYECKUMU
0COBEHHOCTAMM BONbHbIX, KIMHUYECKUMM AaHHBIMU YHKLMOHUPO-
BaHMA CUCTEM OPraHM3Ma, COLMAJIbHBIM OKPYMKEHUEM W MHOTMM
Apyrvm. Mcnonb3oBaHHas METOAMKaA AMArHOCTUKM NpeaycmaTpueana
BbIAABNEHME COOTHOLIEHMA GU3UYECKOTO M NCMXOOTUYECKOTO KOMMO-
HeHTOB, oTpaxamwwmx KX nauneHTta B OTAaNEHHOM nocaeonepaum-
OHHOM nepuroge.

Mpu oLeHKe 0bLiero GU3NYECKOro COCTOAHMA MaLMEHTOB Bbl-
AB/IEHbI CTAaTUCTUYECKM 3HaUMMble pa3nnumna (p=0,0271), yto nosso-
NAeT cuntaTb nauuneHTo O 6onee PpU3MYECKM afanTUBHLIMK, YeM
naupeHToB KI. TeHAEHUMA B COXPAHHOCTU NCUXONOMUYECKOTO 340p0-
BbA Y NauneHToB O TaKKe CTaTUCTUUYECKM 3HAUYMMO MONOXKMUTEIbHAA
(p=0,0353), yTO0 NposBAANOCL B CHANAHCMPOBAHHOM 3SMOLMOHANb-
HO-TICUXMYECKOM COCTOAHWUM BOMbHBIX AaHHOW FPyNMbl B OTAANIEHHOM
nepvoge. B obenx BbibopKax 6blnu BbisBAEHbI NALMUEHTbI, Ybé GU3N-
YecKoe U NCMXOI0rMYEeCcKoe COCTOSIHUE COOTBETCTBOBA/IO MOrPaHNUYHO-
My (meHee 30 6a110B) M CBUMAETENLCTBOBA/O O TPYAHOCTAX BOCCTAHO-
BUTENIbHOTO Neproaa.

Takum 06pa3om, NPOBEeAEHHbIV aHaM3 OTAANEHHbIX pPe3ynbTa-
TOB MaLMEHTOB ABYX IPynn MNO3BOMNA OLEHUTb 3GPEKTUBHOCTb MH-
TEPBEHLMOHHOTO BMELLATENbCTBA C NPUMEHEHMEM Pa3HbIX METOA0B
3HAoBackynApHoro nedeHna KKA. BbiaBneHHble gaHHble cBuaeTesb-
CTBYHOT O TOM, YTO NaumeHTbl O B 0TZaIEHHOM NEepUOAe AEMOHCTPY-
pytoT bonee cTabubHbIE KAMHUYECKME NOKa3aTenu 1 bonee BbICOKME
nokasatenu KX. 310 no3sonseT npesnonoxuTb, YTO UCNONb30BAHHAA
TPAAULMOHHAA METOAMKA SHA0BACKYNAPHOTO IEYEHNSA B COMETAHUM C
PA y naupneHTtoB Ol noBbicKAa yCneLwHOCTb BOCCTAHOB/IEHMA B NOC/e-
onepaLyoHHOM nepuose.

HeobxoaMmMo COMOCTaBWUTb MOJTyYEHHbIE PE3yabTaTbl OLEHKM
3G dEKTUBHOCTU MPUMEHEHMA PasHbIX METOLOB 3HAOBACKY/NAPHOrO
neyenns KKA ¢ faHHbIMK, NONYYEHHBIMM B PaMKax NOA06HbIX paHao-
MMU3MPOBAHHbIX UCCNEL0BAHUN.

MpeacTaBnAeT MHTEpeC PETPOCMEKTUBHOE MccnenoBaHue 3d-
(bEKTUBHOCTM UCNOMb30BaHUA 3HAaTepakTommmn (JA3) KA ana ne-
YyeHna anoddysHOro KOPOHAPHOTO aTEPOCKIEPO3a C MOC/IELyOLMM
WYHTUPOBaHMEM. [NTENbHOCTb HAbAOAEHMA 33 TPYNNaMM NaUueH-
TOB BapbupoBana ot 5 Ao 10 net. ConocraBnfaembiMmn napameTpamm
rpynn nauueHToB B OTAANEHHOM MepuoAe, He UMEKLMMMU CTaTu-
CTMYECKM 3HAYMMbIX Pasanumnii, aeasauce (rpynna 6es PA/rpynna c
9A3): BbIxmnBaeMocTb (81,6%/83,2%), MACE (68,313,4%/64,7+4,1%),
4acToTa NOBTOPHBIX MHTEPBEHLIMI (TONIbKO YPECKOXKHbIE KOPOHAPHbIE
BMeLLaTenscTsa) (17,7%/19,5%). ABTopamm UccnefoBaHWs OTMeYeHa
6onee BbICOKasA CMEPTHOCTb OT CEPAEYHO-COCYANCTbIX 3aboneBaHui
(3,2%/1,8%). BbisiBNeHa CTaTUCTUYECKM 3HAUMMASA IPHEKTUBHOCTb Me-
ToaMKkM JAD B OTAANEHHOM Nepuofe Yy NauMeHTOB ANA COXPaHeHMUA
npoxoammoctu KA (87,5%/95,2%%), 4To N03BOIMNO CAENATb BbIBOA, O
COMOCTaBMMOCTU METOAMKM IAD CO CTaHAAPTHBIMM MPU PEKOHCTPYK-
LIMM KOPOHAPHOIO Pycna y NaLMEHTOB C BbICOKOW CTEMEHbIO KaNbLim-
dvKaumm [11].

PaccmatpuBas oTAanéHHble pesynbTaTbl NPUMEHEHUA MeToAu-
Ku Szabo, KoTopas Mcnonb3oBanacb NPU SHAOBACKYNAPHOM NIEYEHUMU,
cneayeT OTMETUTb, UTO «Ka/ibLIMHO3 UMen MmecTo B 11 (36,7%) cnyyasx,
u3BuTOCTb — B 3 (10%), pecteHos — B 3 (10%)» [14]. bbina nposeseHa
OLIEHKa /IOKaNIM3aLMmM NopaxkeHUs KOPOHAPHOro pyc/a, YacToTa Tex-
HUYECKMX Heyaay (M3MeHEeHMA MMNAAHTUPOBAHHBIX LYHTOB U CTEH-
TOB), CAENaH aHaAM3 HarpysouyHbIX NPob NaLMEHTOB B OTAANIEHHOM
nepvoge (7,55,9 mecaues). COOTBETCTBEHHO, aBTOpPaMM AenaeTcs
BbIBOZ, O HEOOXOAMMOCTU MOBbILEHUA KOMMETEHTHOCTU XMPYPros,
YTO MO3BOUT NOBLICUTL IGPEKTUBHOCTL AHANN3NPYEMON METOAMKM
Szabo 1 CHU3UTb OcNoXKHEHUA [14].
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terventional techniques employing various endovascular treat-
ment methods for CAC. The findings indicate that patients in
the MG exhibited more stable clinical indicators and higher QoL
scores over the long term. These results support the conclusion
that the conventional endovascular treatment combined with RA
enhanced recovery outcomes for patients in the MG during the
postoperative period.

It is necessary to compare the obtained results regarding
the effectiveness of different endovascular treatment methods
for CAC with findings from similar randomized studies.

Additionally, a retrospective study was conducted to evalu-
ate the effectiveness of coronary endarterectomy (CEA) in treat-
ing diffuse coronary atherosclerosis followed by bypass grafting.
The follow-up period for patient groups ranged from 5 to 10
years. Long-term parameters showed no statistically significant
differences between the groups (group without RA vs. group
with CEA): survival rates (81.6% vs. 83.2%), incidence of MACE
(68.3+3.4% vs. 64.7+4.1%), and the frequency of repeat inter-
ventions (limited to percutaneous coronary interventions — PCl)
(17.7% vs. 19.5%). The study authors reported a higher cardio-
vascular disease-related mortality rate in the group without RA
(3.2%) compared to the CEA group (1.8%). Furthermore, a sta-
tistically significant advantage was observed in the long-term
maintenance of coronary artery patency in the CEA group (87.5%
vs. 95.2%), supporting the conclusion that CEA is comparable to
standard reconstructive methods for the coronary artery network
in patients with a high degree of calcification [11].

Regarding the long-term outcomes of the Szabo technique
used in endovascular treatment, calcification was observed in
11 cases (36.7%), tortuosity in 3 cases (10%), and restenosis in 3
cases (10%) [14]. An assessment was conducted to evaluate the
localization of coronary bed lesions, the frequency of technical
failures (such as changes in implanted shunts and stents), and
patient exercise test results over a long-term period (average of
7.5£5.9 months). Based on these findings, the authors concluded
that enhancing surgeons' skills is essential. Improving their com-
petence could increase the effectiveness of the Szabo technique
and help reduce associated complications [14].

The two-year follow-up results of patients treated for CAC
were compared between two groups: those who received endo-
vascular treatment and those who did not. The authors of the
study concluded that the use of minimally invasive techniques
significantly reduced the long-term occurrence of cardiac compli-
cations in these patients [19].

A similar study was conducted involving 274 patients. In
this study, patients with heavily calcified lesions who underwent
drug-eluting stent implantation had their lesions prepared using
either RA and modified balloons or super high-pressure balloons.
The results demonstrated that both methods achieved compara-
ble stent expansion. However, the super-high-pressure balloon
was associated with less stent eccentricity. Additionally, the suc-
cess rate was higher when RA was employed [21].

A study of 34 patients with multifocal coronary lesions
treated with a hybrid RA and drug-eluting balloon angioplasty ap-
proach showed a 21.1% binary restenosis rate and a late lumen
loss of 0.34+0.30 mm after a 13.1-month follow-up. The study
also reported six deaths (two sudden, one cardiac, three non-car-
diac), two strokes, and two target lesion revascularizations. Re-
searchers concluded this hybrid approach could be an alternative
to drug-eluting stents for revascularization [22]. The decision be-
tween CABG and PCl is primarily based on a thorough assessment
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[ByXrogmyHble pesynbTaTtbl HabAOAEHUA 3a NaUMeHTamMu, Npo-
OMNepUPOBAHHBIMK C UCMOMb30BAaHNEM BHYTPUCOCYAMUCTbIX METOA0B
3HA0BACKyNApHOro neyeHuns KKA 1 6e3 TakoBbIX NpeacTaB/ieHbl cono-
CTaBNeHMEeM ABYX rpynn nNaumeHToB. ABTOPbI MCCAEL0BAHMA NPULLAN
K BbIBOAY, YTO NMPUMEHEHNE MaNIOMHBA3MBHbIX METOA0B NO3BOANO
CHU3UTb YaCTOTY KapAMasibHbIX OCIOMKHEHWI Y NALMEHTOB B OTAANEH-
Hom nepuoge [19].

Mopo6Hoe Halwemy uccnepoBaHue bbl10 NpoBeaeHo cpeam 274
nauueHToB. Y NaLMEHTOB C CUbHO KaibUMOULUMPOBAHHbIMM NOPasKe-
HUAMM, KOTOPbIM NPOBOAMAACL MMMNIAHTALMA CTEHTA C IEKAPCTBEH-
HbIM MOKPbLITUEM, MOAFOTOBKA O4ara MOpaXKeHua ¢ nomouibto PA n
MOAMOMLMPOBaHHOTO 6anoHa UK 6annoHa CBEPXBbICOKOTO faBne-
HWS BblNa CBA3aHa C COMOCTaBMMbIM pacluMpeHuem CTeHTa. banioH
CBEPXBbICOKOTO AaB/NEHMA aCCOLMMPOBANCA C MEHBLIMM OTKIOHEHW-
€M CTEHTA OT OKPYXHOCTM apTepuu, B TO BPEMA KaK yCrnex CcTpaTerum
yaule Habropanca npu PA [21].

MpoaHann3npoBaHbl 34 KAMHUYECKUX Cy4as MHOTOOYaroBbIX No-
paskeHWIn KOPOHAPHOTO pycna B cpeaHem nepuoge HabnogeHua (13,1
mecsues). YacToTa 6MHapHOro pecteHo3a coctasuna 21,1%, a no3aHss
noTeps npocseTa coctasuna 0,34+0,30 mm. Habntoganock 6 cmepTeit
(2 BHe3anHble, 1 cepaeyHasn 1 3 HecepaeuHble CMepTH), 2 UHCybTa U
2 peBacKkynApM3aLLMK LeneBbiX 04aroB nopaxexua. Mccneposarenamm
BbIBAIEHO, YTO YPECKOXKHbIE KOPOHAPHble BMeLlaTebCTBa C UCMOb-
30BaHMEM MMOPUAHOTO MeToAa NeYeHus, KOTopbli codeTaeT PA 1 aH-
TMONNACTUKY C MUCMONb30BaHMEM 6aNNoHa C IEKAPCTBEHHBIM MOKPbI-
TMEM, MOTYT BbITb aNLTEPHATVBOIM PEBACKYNAPU3MPYIOLLEN Tepanum ¢
MCMO/Ib30BaHNEM CTEHTA C IEKAPCTBEHHBIM NOKPbITUEM [22]. KaK oTme-
4atoT CNeLMannCTbl, BbI6op TakTUKKM NpumeHeHna AKLL 1 YpeckoHOro
KOPOHAPHOTO BMeLUATeNbCTBa ONpeaenaeTca NPUHUMNAMKM AWHaMU-
YEeCKOW CTPATUOMKALMM PUCKA HEBNAroNpPUATHBIX OCNOKHEHMIA. «TTpu
060CHOBAHHO-ONTYMA/IbLHOM BblbOpe Ne4ebHOV CTPATErMM KONUYECTBO
N CTPYKTYPa HEraTMBHbIX KNMHUYECKUX UCXOA0B He 3aBUCAT OT MeToaa
peBacKynapm3aLmmn mmokapga» [25].

«MccnepgoBanue, BrAtoYasLLee nauyeHTos ctaple 70 net nocne
XMPYPrMYecKoro Ne4yeHns NopoKa aopTaibHOro KianaHa B COMETaHUM
C COMyTCTBYHOLLEH KOPOHAPHOM NaTONOTMNElN C MOMOLLBIO SHA0BACKY-
NAPHOMN PeBacKyNapM3aLMM MMUOKApAa, NMOKa3blBaeT, YTo NpPUMeEHe-
HUe TMOPUAHBLIX METOLO0B NeyeHns Y BONbHbIX CTapLiero Bo3pacTta
BO3MOMHO C XOPOLUMMW HEMOCPEACTBEHHLIMU U OTAANEHHBIMK pe-
3yNbTaTaMM U1 CyLLECTBEHHbIM NOBbIWEeHWEM KHK» [26].

Mo MHEHUIO MUcCneaoBaTeNnel, NpU OLEHKe OTAANEHHBIX U He-
NOCPEeACTBEHHbIX PE3y/NbTaTOB METOZ, BHYTPUCOCYAMCTOTO SeYeHuA
3pdEKTBEH NPM YCMELLHOW PeKaHann3aLmMmn BHYTPUCTEHTOBbIX XTO
1 COMOCTaBUM C peKaHanmn3aumein XTO HaTMBHbIX apTePUI B OTHOLLE-
HUM CHUKEHMA QYHKLIMOHANbHOTO KAacca CTEHOKApAMM HaNpsaKeHNs
B OTZaNEHHOM nepuoge [27]. OBHapyKMBaeTcsa psag, uccaesoBaTeNb-
CKMX paboT, oueHnBatoWMX 3GGEKTUBHOCTb PA B NEUEHWM LLIMPOKOTO
cnekTpa 3aboneBaHUii Kak NpU peKkaHaaM3aLmMmn KOPoHAPHOro pycAa,
TaK W B COCYAMUCTON XMpyprm B Lesom [28, 29].

Takum 06pa3om, cepaeUHO-COCYANCTan XMPYPrua HaXOAMUTCA Ha
aTane noncka spPEKTUBHbLIX METOLOB XMPYPrUUYECKOro eyeHns 60ob-
HbIX C KPUTUYECKMM nopaxkeHnem KA 1 COHHbIX apTepuit, Npu 3ToM
VAENAETCA BHUMAHME aHanM3y NoslydYaeMblX Pe3ynbTaToB B pasHble
nepvoapl nedeHna KKA B 3aBUCMMOCTH OT BbiGpaHHOM TakTukK [30].

3AKNIOYEHUE

3HpoBackynapHoe neveHne KKA B coBpeMeHHOM Kapanoxupyp-
T NPOBOAMTCA Pa3HbiMK MeTogamu. OCHOBHOM 3aZiaveil, peLuaemoit
NP1 UCNONb30BaHNMN MHBA3UBHbIX METOA0B, ABNAETCA PeKaHann3auma
KA ¢ MWHUManbHbIMK GaKTOpamMu PUCKa Pa3BUTUA OCNONKHEHWUI U

of risks and benefits, not solely on the method itself. Experts em-
phasize that a well-structured treatment plan, considering indi-
vidual patient factors, is crucial for minimizing adverse outcomes,
regardless of whether CABG or PCl is chosen [25].

A study involving patients over the age of 70 who under-
went surgical treatment for aortic valve disease, along with simul-
taneous coronary artery revascularization performed using endo-
vascular techniques, indicates that hybrid treatment methods can
be effectively applied in older patients. The results demonstrate
favorable immediate and long-term outcomes, along with a sig-
nificant improvement in QoL [26].

Intravascular treatment of in-stent chronic total occlusions
(CTOs) demonstrates comparable long-term effectiveness to na-
tive artery CTOs in reducing angina symptoms and improving
functional class, according to recent research [27]. Numerous
studies have evaluated the effectiveness of RA in treating a wide
range of diseases, particularly in coronary recanalization and vas-
cular surgery [28, 29].

Cardiovascular surgery is currently focused on finding effec-
tive surgical treatment methods for patients with severe damage
to the coronary and carotid arteries. Special attention is being
given to analyzing the outcomes of CAC based on the treatment
strategies employed over different periods [30].

CONCLUSION

Endovascular techniques in modern cardiac surgery, specif-
ically for CAC, prioritize minimally invasive procedures to restore
blood flow to the heart with reduced risks and improved patient
outcomes. These techniques aim to achieve successful recanaliza-
tion of the coronary arteries while minimizing complications and
mortality. Cardiac surgeons have developed a range of approach-
es and methods for these endovascular procedures.

Recent advancements in treating heavily calcified coronary
artery lesions, including improved RA techniques, increased use
of intravascular imaging, and the integration of other lesion mod-
ification tools like cutting balloons and intravascular lithotripsy,
suggest a potential for better outcomes in this challenging patient
group.

An assessment comparing conventional endovascular treat-
ment with techniques incorporating RA has shown that RA is as-
sociated with lower long-term restenosis and MACE rates. Fur-
thermore, patients undergoing RA reported improved Qol, both
physically and psychologically. The study recommends expanding
the use of RA in endovascular treatment for CAC.
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npeaynpexaeHna pucka NeTanbHOCTU B XO4e XMPYPrMyeckoro Bme-
LIATeNbCTBa M nocne Hero. [loCTUKEHMA KapaAMOXMpPypros CBUAeTe b-
CTBYHOT O HAKOM/IEHHOM BOraToOM OMbITe NPOBEAEHMSA PA3HOMNIAHOBbIX
N0 TaKTUKE M TEXHUKE BbINOAHEHMA MPOTOKO/MOB 3HAOBACKYNAAPHOIO
neveruna KKA.

CoBeplueHCTBOBaHNE TeXHUKM nposegeHuna PA, wnpokoe wc-
NoNb30BaHWe BHYTPUCOCYAUCTON BU3Yann3aLMm U COYETaHME C ApY-
TMMU  MeToZaMU MOAMOMKALMM  KaNbLUMHMPOBAHHbLIX MOpPaXKEeHUM
(BKNtOUAs pexylime WMAM HaaceKatolme 6annoHHble KaTeTepbl, a
TaK¥Ke BHYTPUCOCYAMCTYIO NINTONNACTMKY), MO3BOAAIOT NpeanonaraTb
JanbHenwwee yay4leHne pesynsTaToB IeYEHNS AaHHOW CIOKHOM Ka-
Teropum NauueHTos.

MpoBengHHas oueHKa 3GEKTUBHOCTU ABYX METOA0B 3HA0BA-
CKYNAPHOTO NIeYeHMA — CTaHAAPTHOrO U ¢ PA — no3sosuna paclumputb
rPaHULpBl MOHMMAHUA MPOABAEHWUA MOCAEACTBUN WX MPUMEHEHMSA.
Mcnonb3oBaHue PA 0bycnoBuiIo B OTAaNEHHOM Nepuoge bonee HU3-
Kve NnoKasaTesnn npu CpaBHEHUM C KOHTPOIbHOM rpynnoi no pecre-
Ho3y, MACE, BK/touasa HeobXoAMMOCTb MOBTOPHOTO XMPYPrMYeckoro
BMeLLATe/NIbCTBA, A TaKXKe MOKa3ano 6onee BbICOKMIA ypoBeHb KK B
du3myeckom M ncuxonornyeckom nnaHe. COOTBETCTBEHHO, MOMKHO
PEeKOMeH0BaTb PacLUMPATb NPAKTUKY UCNOAb30BaHWA PA B aHA0Ba-
CKynAapHom nevenunn KKA.

NNNTEPATYPA

1. Tapacos PC, KasaHues AH, bypkos HH, /ingep PtO, Axnuc EA. CrpykTypa rocnu-
TaNbHbIX W OTAANEHHBIX OCNOXHEHWIA XVMPYPrUYECKOTO NIEYEHWA CTEHOTUYe-
CKMX MOPAXKEHU KOPOHAPHDBIX M COHHbIX apTepuit. AHauosnoausa u cocyoucmas
xupypeus. 2020;26(1):89-95. https://doi.org/10.33529/ANGI02020113

2. Crenbmaluok BU, Mpouek AT, MonoHeukuit ON1. OTaanéHHble pesynbraTbl nocne
PeKaHanM3aLmMm XPOHUYECKUX OKK/IIO3MOHHDBIX MOPAKEHW KOPOHAPHbIX apTe-
pui. Kapouosnoeus e benapycu. 2019;11(6):871-88.

3. KpectbaHuHoB OB, Xenumckuii JA, P3aesa KA, bagosH Al, YepHasckuit AM,
MoHomapés [IH. BausHMe ycnelwHoW pekaHann3aLum XPOHUYECKUX OKKJIKO-
3UiA KOPOHAPHbIX APTEPHUIA Ha KIMHUYECKME UCXOABI Y NALMEHTOB C MLLEMMYe-
CcKoii BonesHblo cepaua. Mlamosoaus KpoBoobpaweHuUs u Kapouoxupypaus.
2020;24(3S):56-67. https://doi.org/10.21688/1681-3472-2020-35-56-67

4. NapuoHos AA, IHruHoes CT, [lémunHa EB, A6yros CA. PesynbtaTbl pekaHanu-
3aLMN XPOHUYECKUX TOTasIbHbIX OKKJ/IH03UI KOPOHAPHbIX apTepuit ¢ NpUMeHe-
HUeM TMBpUAHOTrO NoAxXosa. KAUHUYECKas U SKCepUMEeHMasnbHAs Xupypaus.
MypHan umeru axkademuka b.B. Memposckozo. 2022;10(2):70-80. https://doi.
org/10.33029/2308-1198-2022-10-2-70-80

5. CadoHosa 00, MakcumkmH [A, YenypHoii AT, LLyrywes 3X. BannoHHble KaTe-
Tepbl C IEKAPCTBEHHBIM MOKPbLITUEM B Ie4EHUM BUDYPKALMOHHDIX NOPAKEHWI
CTBO/IA NIEBOM KOPOHApHOW apTtepun. Kapouosoaus u cepdeyHo-cocyducmas
xupypeus. 2022;15(6):554-9. https://doi.org/10.17116/kardio202215061554

6. Gonzalvez-Garcia A, Jiménez-Valero S, Galeote G, Moreno R, Lopez de Sa E,
et al. "RotaTripsy": Combination of rotational atherectomy and intravascular
lithotripsy in heavily calcified coronary lesions: A case series. Cardiovasc Revasc
Med. 2022;35:179-84. https://doi.org/10.1016/j.carrev.2021.04.011

7. KasaHues AH, BuHorpagos PA, Kpasuyk BH, YepHssckuii MA, YepHbix K, Ma-
Tycesuy BB, u ap. Kakaa KapoTuaHas aHaapTepaktomua bonee apdekTmBHaA
B COYETaHWUM C KOPOHAPHbBIM WYHTUPOBaHWeM? brosnnemeHs HLCCX um. A.H.
bakyneea PAMH. CepdeuHo-cocyducmele 3abonesarus. 2020;21(6):649-62.
https://doi.org/10.24022/1810-0694-2020-21-6-649-662

8.  Whiteside HL, Nagabandi A, Kapoor D. Stentablation
with rotational atherectomy for the management of underexpanded and
undilatable coronary stents. Cardiovasc Revasc Med. 2019;20(12):1203-8.
https://doi.org/10.1016/j.carrev.2019.02.025

9. Sakakura K, Ito Y, Shibata Y, Okamura A, Kashima Y, Nakamura S, et al. Clinical
expert consensus document on rotational atherectomy from the Japanese
Association of Cardiovascular Intervention and Therapeutics. Cardiovasc Interv
Ther. 2021;36(1):19. https://doi.org/10.1007/s12928-020-00749-0

10. Allali A, Toelg R, Abdel-Wahab M, Hemetsberger R, Kastrati A, Mankerious N,
et al. Combined rotational atherectomy and cutting balloon angioplasty prior
to drug-eluting stent implantation in severely calcified coronary lesions: The
PREPARE-CALC-COMBO study. Catheter Cardiovasc Interv. 2022;100(6):979-89.
https://doi.org/10.1002/ccd.30423

660

REFERENCES

1. Tarasov RS, Kazantsev AN, Burkov NN, Lider RYu, Yakhnis EYa. Struktura
gospital'nykh i otdalyonnykh oslozhneniy khirurgicheskogo lecheniya
stenoticheskikh porazheniy koronarnykh i sonnykh arteriy [The structure of
hospital and long-term complications of surgical treatment of stenotic lesions
of the coronary and carotid arteries]. Angiologiya i sosudistaya khirurgiya.
2020;26(1):89-95. https://doi.org/10.33529/ANGI02020113

2. Stelmashok VI, Mrochek AG, Polonetskiy OL. Otdalyonnye rezul'taty posle
rekanalizatsii khronicheskikh okklyuzionnykh porazheniy koronarnykh arteriy
[Long-term results after recanalization of chronic occlusive lesions of the
coronary arteries]. Kardiologiya v Belarusi. 2019;11(6):871-88.

3. Krestyaninov OV, Khelimskiy DA, Rzaeva KA, Badoyan AG, Chernyavskiy AM,
Ponomaryov DN. Vliyanie uspeshnoy rekanalizatsii khronicheskikh okklyuziy
koronarnykh arteriy na klinicheskie iskhody u patsientov s ishemicheskoy
bolezn'yu serdtaa [The effect of successful recanalization of chronic coronary
artery occlusions on clinical outcomes in patients with coronary artery disease].
Patologiya krovoobrashcheniya i kardiokhirurgiya. 2020;24(35):56-67. https://
doi.org/10.21688/1681-3472-2020-35-56-67

4. Larionov AA, Enginoev ST, Dyomina EV, Abugov SA. Rezul'taty rekanalizatsii
khronicheskikh total'nykh okklyuziy koronarnykh arteriy s primeneniem
gibridnogo podkhoda [Results of recanalization of chronic total coronary artery
occlusions using a hybrid approach]. Klinicheskaya i eksperimental'naya khirur-
giya. Zhurnal imeni akademika B.V. Petrovskogo. 2022;10(2):70-80. https://doi.
org/10.33029/2308-1198-2022-10-2-70-80

5. Safonova 00, Maksimkin DA, Chepurnoy AG, Shugushev ZKh. Ballonnye katetery
s lekarstvennym pokrytiem v lechenii bifurkatsionnykh porazheniy stvola
levoy koronarnoy arterii [Balloon catheters with drug coating in the treatment
of bifurcation lesions of the left main coronary artery]. Kardiologiya i ser-
dechno-sosudistaya khirurgiya. 2022;15(6):554-9. https://doi.org/10.17116/
kardio202215061554

6. Gonzalvez-Garcia A, Jiménez-Valero S, Galeote G, Moreno R, Lépez de Sd E,
et al. "RotaTripsy": Combination of rotational atherectomy and intravascular
lithotripsy in heavily calcified coronary lesions: A case series. Cardiovasc Revasc
Med. 2022;35:179-84. https://doi.org/10.1016/j.carrev.2021.04.011

7. Kazantsev AN, Vinogradov RA, Kravchuk VN, Chernyavskiy MA, Chernykh KP,
Matusevich VV, i dr. Kakaya karotidnaya endarterektomiya bolee effektivna v
sochetanii s koronarnym shuntirovaniem? [Which carotid endarterectomy is
more effective in combination with coronary bypass surgery?] Byulleten' NCSSKH
im. A.N. Bakuleva RAMN. Serdechno-sosudistye zabolevaniya. 2020;21(6):649-
62. https://doi.org/10.24022/1810-0694-2020-21-6-649-662

8.  Whiteside HL, Nagabandi A, Kapoor D. Stentablation
with rotational atherectomy for the management of underexpanded and
undilatable coronary stents. Cardiovasc Revasc Med. 2019;20(12):1203-8.
https://doi.org/10.1016/j.carrev.2019.02.025

9. Sakakura K, Ito Y, Shibata Y, Okamura A, Kashima Y, Nakamura S, et al. Clinical
expert consensus document on rotational atherectomy from the Japanese
Association of Cardiovascular Intervention and Therapeutics. Cardiovasc Interv
Ther. 2021;36(1):19. https://doi.org/10.1007/s12928-020-00749-0

10. Allali A, Toelg R, Abdel-Wahab M, Hemetsberger R, Kastrati A, Mankerious N,
et al. Combined rotational atherectomy and cutting balloon angioplasty prior
to drug-eluting stent implantation in severely calcified coronary lesions: The
PREPARE-CALC-COMBO study. Catheter Cardiovasc Interv. 2022;100(6):979-89.
https://doi.org/10.1002/ccd.30423



Dedopos AC c coasm. Kaab1innos KOpoHapHBIX apTepuil

BECTHMK ABMILIEHHEBI
Tom 27 * No 3 * 2025

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Benaw CA, bapbyxattv KO, LLiesyeHko CC, icakosa EN, MopxaHos BA. Otganén-
Hble pe3y/bTaTbl PEKOHCTPYKTMBHbIX NPOLIeAyp Ha KOPOHAPHbIX apTEPUAX C IH-
[apTepaKkToMuen uam b6es Heé npu auddysHOM KOPOHAPHOM aTepoCKIepose.
Kapduonoeus u cepdeyHo-cocyducmas xupypeus. 2020;13(5):377-84. https://
doi.org/10.17116/kardio202013051377

AruypuH PC, LLnpses AA, fanaytauHos AM, Bacunbes B, KypbaHos CK, AHape-
eB AB, 1 ap. [oAnyHble pe3yabTaTbl KOPOHAPHOTO LWYHTUPOBAHUSA Y NALUEHTOB C
Ka/IbLIHO30M LIeNIeBbIX KOPOHAPHbIX apTePUiA. [Tamosoaus KposoobpaujeHus u
Kapouoxupypaus. 2022;26(1):55-65. https://doi.org/10.21688/1681-3472-2022-
1-55-65

MaknaruHa AB, *6aHos UB, LWabankuH BB. OTaanéHHble pesynstaTbl XUpyp-
FMYECKOro JIeYeHMA NaLMEHTOB C COYETaHHbIM aTepOCKNEepPOTUYECKUM Mopa-
YKEHWEM KOPOHAPHbIX U COHHbIX apTepuit. BecmHuk HayuoHansHo2o meduKo-
Xupypeuyeckozo yeHmpa um. H.U. Mupoeosa. 2022;17(3):33-7. https://doi.org/1
0.25881/20728255_2022_17 3_33

MetpocaH KB, A6pocumos AB, foHyaposa EC. OnbiT NpUMEHeHUs meToau-
KM Szabo NpW YPecKOXHbIX KOPOHAPHbIX BMELLATENbCTBAX MPU aopTOyCTbe-
BbIX M HEKOTOPbIX OUPYPKALMOHHBIX MOPAKEHUAX KOPOHAPHBIX apTepuid.
HOosackynapHas xupypaus. 2022;9(2):125-34. https://doi.org/10.24183/2409-
4080-2022-9-2-125-134

Krishnamoorthy P, Kini AS, Sharma SK. Rotational atherectomy: Coming in clutch
at desperate times? Cardiovasc Revasc Med. 2021;22:42-3. https://doi.org//
10.1016/j.carrev.2020.10.009

Wang MY, Song GY, Niu GN, Ye YQ, Wang YB, Luo T, et al. Feasibility of single-
stage stent implantation following rotational atherectomy combined with TAVR.
Zhonghua Xin Xue Guan Bing Za Zhi. 2021;49(1):66-70. https://doi.org/10.3760/
cma.j.cn112148-20200226-00129

Bouapos AB, Monos /1B. OTaanéHHble pe3ynbTaTbl 3TanHOW KOPPEKLMU HapyLue-
HUI1 KOPOHAPHOTO KPOBOOBPALLEHNA Y 60/bHBIX UBC 1 ¢ MHOrOCOCYAMUCTBIM NO-
pakeHVWeM BEHEYHbIX apTepuii Noc/e CTEHTUPOBAHWA KNAWHWUKO-3aBUCUMON ap-
TEepuM No NoBOZY OCTPOrO KOPOHAPHOro CMHAPOMA. BecmHuk HayuoHanbHo2o
MeOuKo-xupypauyeckoeo uyeHmpa um. H.U. [upozosa. 2019;14(4):17-21.
https://doi.org/10.25881/BPNMSC.2020.78.31.003

KypbaHos CK, LLinpses AA, Bacunbes BIM, FansytamHos M, Bnacosa 3E, Unbu-
Ha JTH, n ap. TocnuTanbHble U OTAANEHHbBIE KAMHWYECKME pe3ynbTaTbl KOpo-
HapPHOTO LWYHTMPOBaHUA NpK AUbOY3HOM NOPAKEHUM KOPOHAPHbIX apTepUit.
Espasutickuli kapouonoauyeckuli ¥ypHan. 2019;52:346.

MakcumkuH [A, Boavsoru KM, Lyrywes 3X, ®aiibywesuy AT, YenypHoit AT, -
Tenb3oH EA. OTaanéHHble pe3ybTaTbl YPECKOKHbIX KOPOHAPHbBIX BMELLATENbCTB
Y NauneHToB ¢ AMdOY3HBIM 1 MHOFOCOCYAUCTBIM MOPAXKEHMEM KOPOHAPHbIX
apTepuid. KomnnekcHole npobsembl cepde4Ho-cocyoucmelx 3a60sesaHull.
2022;11(2):60-71. https://doi.org/10.17802/2306-1278-2022-11-2-60-71

Hao W, Wang X, Fan J, Zeng Y, Ai H, Nie S, et al. Association between apnea-
hypopnea index and coronary artery calcification: A systematic review and meta-
analysis. Ann Med. 2021;53(1):302-17. https://doi.org/10.1080/07853890.2021
.1875137

Rheude T, Fitzgerald S, Allali A, Mashayekhi K, Gori T, Cuculi F, et al.
Rotational atherectomy or balloon-based techniques to prepare severely
calcified coronary lesions. JACC Cardiovasc Interv. 2022;15(18):1864-74. https://
doi.org/10.1016/j.jcin.2022.07.034

Shiraishi J, Kataoka E, Ozawa T, Shiraga A, lkemura N, Matsubara Y, et al.
Angiographic and clinical outcomes after stent-less coronary intervention
using rotational atherectomy and drug-coated balloon in patients with de novo
lesions. Cardiovasc Revasc Med. 2020;21(5):647-53. https://doi.org/10.1016/j.
carrev.2019.08.020

CrpenkoBa AB, Acagos [A, ®omeHko BB, Wocennann Al OtganéHHble pe-
3yNbTaTbl  TPAHCAIOMUHANBHON  GanOHHOW  AHTMONAACTUKM  KOPOHAPHbIX
apTepuit y BONMbHLIX C Mwemmnyeckol 6onesHblo cepaua. Kapduosnoeus u
cepdeyHo-cocyducmas xupypaus. 2022;15(3):302-9. https://doi.org/10.17116/
kardio202215031302

SF-36 Health Status Survey. URL: https://massage-sport.ru/sf_36/

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

Belash SA, Barbukhatti KO, Shevchenko SS, Yasakova EP, Porkhanov VA.
Otdalyonnye rezul'taty rekonstruktivnykh protsedur na koronarnykh arteriyakh
s endarterektomiey ili bez neyo pri diffuznom koronarnom ateroskleroze
[Long-term results of reconstructive procedures on coronary arteries with or
without endarterectomy in diffuse coronary atherosclerosis]. Kardiologiya i ser-
dechno-sosudistaya khirurgiya. 2020;13(5):377-84. https://doi.org/10.17116/
kardio202013051377

Akchurin RS, Shiryaev AA, Galyautdinov DM, Vasiliev VP, Kurbanov SK, Andreev
AV, i dr. Godichnye rezul'taty koronarnogo shuntirovaniya u patsientov s
kal'tsinozom tselevykh koronarnykh arteriy [Annual results of coronary bypass
surgery in patients with calcification of the target coronary arteries]. Patologi-
ya krovoobrashcheniya i kardiokhirurgiya. 2022;26(1):55-65. https://doi.
0rg/10.21688/1681-3472-2022-1-55-65

Maklagina AV, Zhbanov IV, Shabalkin BV. Otdalyonnye rezul'taty khirurgicheskogo
lecheniya patsientov s sochetannym ateroskleroticheskim porazheniem
koronarnykh i sonnykh arteriy [Long-term results of surgical treatment of
patients with combined atherosclerotic lesions of the coronary and carotid
arteries). Vestnik Natsional’'nogo mediko-khirurgicheskogo tsentra im. N.1. Piro-
gova. 2022;17(3):33-7. https://doi.org/10.25881/20728255_2022_17 3_33

Petrosyan KV, Abrosimov AV, Goncharova ES. Opyt primeneniya metodiki Szabo
pri chreskozhnykh koronarnykh vmeshatel'stvakh pri aortoust'evykh i nekotorykh
bifurkatsionnykh porazheniyakh koronarnykh arteriy [Experience of using the
Szabo technique in percutaneous coronary interventions in aorto-ostial and
some bifurcation lesions of the coronary arteries). Endovaskulyarnaya khirurgi-
ya. 2022;9(2):125-34. https://doi.org/10.24183/2409-4080-2022-9-2-125-134

Krishnamoorthy P, Kini AS, Sharma SK. Rotational atherectomy: Coming in clutch
at desperate times? Cardiovasc Revasc Med. 2021;22:42-3. https://doi.org//
10.1016/j.carrev.2020.10.009

Wang MY, Song GY, Niu GN, Ye YQ, Wang YB, Luo T, et al. Feasibility of single-
stage stent implantation following rotational atherectomy combined with TAVR.
Zhonghua Xin Xue Guan Bing Za Zhi. 2021;49(1):66-70. https://doi.org/10.3760/
cma.j.cn112148-20200226-00129

Bocharov AV, Popov LV. Otdalyonnye rezul'taty etapnoy korrektsii narusheniy
koronarnogo krovoobrashcheniya u bol'nykh IBS i s mnogososudistym
porazheniem venechnykh arteriy posle stentirovaniya kliniko-zavisimoy arterii
po povodu ostrogo koronarnogo sindroma [Long-term results of stage-by-stage
correction of coronary circulation disorders in patients with coronary artery
disease and with multivessel lesion of the coronary arteries after stenting of a
clinically dependent artery for acute coronary syndrome]. Vestnik Natsional'no-
go mediko-khirurgicheskogo tsentra im. N.1I. Pirogova. 2019;14(4):17-21. https://
doi.org/10.25881/BPNMSC.2020.78.31.003

Kurbanov SK, Shiryaev AA, Vasiliev VP, Galyautdinov DM, Vlasova EE, llyina LN, i
dr. Gospital'nye i otdalyonnye klinicheskie rezul'taty koronarnogo shuntirovaniya
pri diffuznom porazhenii koronarnykh arteriy [Hospital and long-term clinical
results of coronary bypass surgery with diffuse coronary artery lesion]. Evraziys-
kiy kardiologicheskiy zhurnal. 2019;52:346.

Maksimkin DA, Bolivogi ZhM, Shugushev ZKh, Faybushevich AG, Chepurnoy AG,
Gitelzon EA. Otdalyonnye rezul'taty chreskozhnykh koronarnykh vmeshatel'stv
u patsientov s diffuznym i mnogososudistym porazheniem koronarnykh
arteriy [Long-term results of percutaneous coronary interventions in patients
with diffuse and multivessel lesions of the coronary arteries]. Kompleksnye
problemy serdechno-sosudistykh zabolevaniy. 2022;11(2):60-71. https://doi.
0rg/10.17802/2306-1278-2022-11-2-60-71

Hao W, Wang X, Fan J, Zeng Y, Ai H, Nie S, et al. Association between apnea-
hypopnea index and coronary artery calcification: A systematic review and meta-
analysis. Ann Med. 2021;53(1):302-17. https://doi.org/10.1080/07853890.2021
1875137

Rheude T, Fitzgerald S, Allali A, Mashayekhi K, Gori T, Cuculi F, et al.
Rotational atherectomy or balloon-based techniques to prepare severely
calcified coronary lesions. JACC Cardiovasc Interv. 2022;15(18):1864-74. https://
doi.org/10.1016/j.jcin.2022.07.034

Shiraishi J, Kataoka E, Ozawa T, Shiraga A, lkemura N, Matsubara Y, et al.
Angiographic and clinical outcomes after stent-less coronary intervention
using rotational atherectomy and drug-coated balloon in patients with de novo
lesions. Cardiovasc Revasc Med. 2020;21(5):647-53. https://doi.org/10.1016/j.
carrev.2019.08.020

Strelkova AV, Asadov DA, Fomenko VV, loseliani DG. Otdalyonnye rezul'taty
translyuminal'noy ballonnoy angioplastiki koronarnykh arteriy u bol'nykh s
ishemicheskoy bolezn'yu serdtsa [Long-term results of transluminal balloon
angioplasty of coronary arteries in patients with coronary artery disease]. Kar-
diologiya i serdechno-sosudistaya khirurgiya. 2022;15(3):302-9. https://doi.
0rg/10.17116/kardio202215031302

SF-36 Health Status Survey. URL: https://massage-sport.ru/sf_36/.

661



Fedorov AS et al Coronary artery calcification

AVICENNA BULLETIN
Vol 27  No 3 % 2025

25. W6parumos PM, WowmHa BU, Ambatbenno CI, bysvawswaun KOW. Pesynbratbl
NPAMOW PEBaCcKyNAPM3aLMUM MUOKapAa (a0OPTOKOPOHAPHOrO LYHTUPOBaHWSA/
YPECKOXKHOTO KOPOHAPHOO BMELLATENLCTBA) Y 6O/bHBIX C MybTUdOKaIbHBIM
aTepOoCK/IepO30M MPU OCTPOM KOPOHAPHOM CUHApOMe 6e3 nogbéma cermeH-
Ta ST. bronnemens HLCCX um. A.H. bakyneea PAMH. CepdeyHo-cocyducmeie
3a6onesarus. 2019;20(1):46-53. https://doi.org/10.24022/1810-0694-2019-20-
1-46-53

26. ToHyapyk FOB, OnoduHckas UE, HukoHos Cd, MetpocsaH KB, Mypatos PM, Cko-
nuH U, 1 ap. KauecTBO KM3HU U pe3yNbTaThl XMPYPrUYEcKoro IeYeHns NopoKa
A0PTa/bHOTO K/anaHa B COYETaHWM C COMYTCTBYIOLLEN KOPOHApHOW maTonoru-
€l C NOMOLLbIO 3HA0BACKYNAPHON PEBACKyApM3aLMN MUOKApAa Y BO/bHbIX
crapwe 70 net. [pydHas u cepdeyHo-cocyducmas xupypeus. 2020;62(5):432-8.
https://doi.org/10.24022/0236-2791-2020-62-5-432-438

27. NapvoHos AA, SHruHoes CT, émuHa EB, A6ampumos LUK, Abyros CA. Cpas-
HEeHWe HEeNOCPEACTBEHHbIX M OTAANEHHDBIX PE3Y/IbTAaTOB PeKaHaN3aLMM XPOHU-
YECKUX TOTa/IbHbIX OKK/II03MIA BHYTPU paHee MMMNNAHTUPOBAHHbIX CTEHTOB U Ha-
TUBHbIX KOPOHAPHbIX apTepuid. IHO0BACKYAAPHAA xupypeus. 2021;8(4):355-74.
https://doi.org/10.24183/2409-4080-2021-8-4-355-374

28. bapkanos MH, AtanecaH PB, Arees ®T, MatumH Ol OTganéHHble pesynbraTbl
YPECKOXKHBIX KOPOHAPHDBIX BMELLATE/ILCTB C NPUMEHEHNEM CTEHTOB A/IHOWM 40-
60 MM y 60/bHBIX MLIEMUYECKO 60NE3HbIO CepALa C NPOTAKEHHBIMU NOPaKe-
HUAMM KOPOHAPHbIX apTepuit. IHOosackynsapHas xupypaus. 2021;8(3):272-83.
https://doi.org/10.24183/2409-4080-2021-8-3-272-283

29. MaptupocsaH AK, lfanmmos HM, X6aHos VB, YptoxkHukos BB, Kunaase U3, Pe-
BuUWBUAN TA, 1 Ap. Banxaiimre 1 oTaanéHHbIe pesy/bTaTbl BUMaMMapHOTo Ko-
POHAPHOTO WYHTUPOBAHUA. Xupypaus. HKypHan um. H.U. Mupozosa. 2020;3:74-
81. https://doi.org/10.17116/hirurgia202003174

30. LWeiikuHa HA, KepeH MA. Mpobnema BbiGOpa ONTUMasbHOWM XMPYPruyeckon
TaKTUKM le4eHns BOMbHBIX C KPUTUYECKMM MOpaXkeHeM KOPOHapHbIX M Kapo-
TUAHBIX apTepuit. pyoHas u cepdevHo-cocyducmas xupypeus. 2022;64(3):252-
8. https://doi.org/10.24022/0236-2791-2022-64-3-252-258

25. Ibragimov RM, loshina VI, Ambatiello SG, Buziashvili Yul. Rezul'taty pryamoy
revaskulyarizatsii miokarda (aortokoronarnogo shuntirovaniya/chreskozhnogo
koronarnogo vmeshatel'stva) u bol'nykh s mul'tifokal'nym aterosklerozom pri
ostrom koronarnom sindrome bez pod"yoma segmenta ST [Results of direct
myocardial revascularization (coronary artery bypass grafting/percutaneous
coronary intervention) in patients with multifocal atherosclerosis with acute
coronary syndrome without ST segment elevation]. Byulleten' NCSSKH im. A.N.
Bakuleva RAMN. Serdechno-sosudistye zabolevaniya. 2019;20(1):46-53. https://
doi.org/10.24022/1810-0694-2019-20-1-46-53

26. Goncharuk YuV, Olofinskaya IE, Nikonov SF, Petrosyan KV, Muratov RM, Skopin II,
i dr. Kachestvo zhizni i rezul'taty khirurgicheskogo lecheniya poroka aortal'nogo
klapana v sochetanii s soputstvuyushchey koronarnoy patologiey s pomoshch'yu
endovaskulyarnoy revaskulyarizatsii miokarda u bol'nykh starshe 70 let [Quality
of life and results of surgical treatment of aortic valve defect in combination
with concomitant coronary pathology using endovascular myocardial
revascularization in patients older than 70 years]. Grudnaya i serdechno-sosud-
istaya khirurgiya. 2020;62(5):432-8. https://doi.org/10.24022/0236-2791-2020-
62-5-432-438

27. Larionov AA, Enginoev ST, Dyomina EV, Abdirimov Shl, Abugov SA. Sravnenie
neposredstvennykh i otdalyonnykh rezul'tatov rekanalizatsii khronicheskikh
total'nykh okklyuziy vnutri ranee implantirovannykh stentov i nativnykh
koronarnykh arteriy [Comparison of immediate and long-term results of
recanalization of chronic total occlusions inside previously implanted stents
and native coronary arteries]. Endovaskulyarnaya khirurgiya. 2021;8(4):355-74.
https://doi.org/10.24183/2409-4080-2021-8-4-355-374

28. Barkalov MN, Atanesyan RV, Ageev FT, Matchin YuG. Otdalyonnye rezul'taty
chreskozhnykh koronarnykh vmeshatel'stv s primeneniem stentov dlinoy
40-60 mm u bol'nykh ishemicheskoy bolezn'yu serdtsa s protyazhyonnymi
porazheniyami koronarnykh arteriy [Long-term results of percutaneous coronary
interventions using 40-60 mm long stents in patients with coronary artery
disease with extensive coronary artery lesions). Endovaskulyarnaya khirurgiya.
2021;8(3):272-83. https://doi.org/10.24183/2409-4080-2021-8-3-272-283

29. Martirosyan AK, Galimov NM, Zhbanov IV, Uryuzhnikov VWV, Kiladze 1Z, Revishvili
GA, i dr. Blizhayshie i otdalyonnye rezul'taty bimammarnogo koronarnogo
shuntirovaniya [Immediate and long-term results of bimammary coronary
bypass surgery]. Khirurgiya. Zhurnal im. N.1. Pirogova. 2020;3:74-81. https://doi.
0rg/10.17116/hirurgia202003174

30. Sheykina NA, Keren MA. Problema vybora optimal'noy khirurgicheskoy taktiki
lecheniya bol'nykh s kriticheskim porazheniem koronarnykh i karotidnykh arteriy
[The problem of choosing the optimal surgical tactics for the treatment of patients
with critical lesions of the coronary and carotid arteries). Grudnaya i serdech-
no-sosudistaya khirurgiya. 2022;64(3):252-8. https://doi.org/10.24022/0236-
2791-2022-64-3-252-258

(i) CBEAEHMA OB ABTOPAX

degopoB Aptém CepreeBuy, Bpay MO PEHTTEHIHLOBACKYAAPHbIM AWarHo-
CTUKE M IeYEHUNIO B PEHTTEHOMEPaLMOHHOM KabuHeTe B COCTaBe OTAeNeHUs
PEHTreHOXMPYPrUYECKUX METOZLOB AMArHOCTUKM U NIeYeHus KAWHWKKM MeTpa
Benukoro, CeBepo-3anagHbiii rocyaapCTBEHHbIA MEAULMHCKUIA YHUBEPCUTET
nm. N.1. MeyHunkoBa

ORCID ID: 0000-0001-8608-3238

E-mail: Artem.Fedorov@szgmu.ru

LUuwkesuy AHgpeit HuUKonaesuy, JOKTOP MEAULIMHCKMX HaYK, AOLEHT Kade-
[pbl CepAeYHo-cocyamncTon xupyprumn, Cesepo-3anafHblii rocyAapCTBEHHbIV
MeAMULMHCKNIA YHUBepcuTeT um. U.U. MeyHuKoBa

ORCID ID: 0000-0003-4605-6678

E-mail: shishkevich50@mail.ru

KpaBuyk BauecnaB Hukonaesuu, JOKTOP MeAMLMHCKMX Hayk, npodeccop,
3aBefytoLmin Kadeapon cepaeyuHo-cocyamcTomn xupyprum, Ceepo-3anasHbiii
roCyapCTBEHHbIM MeAULMHCKMIA yHUBepcuTeT UM. U.M. MeyHnKoBa

ORCID ID: 0000-0002-6337-104X

E-mail: kravchuk9@yandex.ru

662

(1) AUTHORS' INFORMATION

Fedorov Artyom Sergeevich, Doctor for X-ray Endovascular Diagnostics and
Treatment in the cathlab, as part of the Department of X-ray Surgical Methods
of Diagnosis and Treatment of the Peter the Great Clinic, North-Western State
Medical University named after I.I. Mechnikov

ORCID ID: 0000-0001-8608-3238
E-mail: Artem.Fedorov@szgmu.ru

Shishkevich Andrey Nikolaevich, Doctor of Medical Sciences, Associate Profes-
sor of the Department of Cardiovascular Surgery, North-Western State Medical
University named after I.I. Mechnikov

ORCID ID: 0000-0003-4605-6678

E-mail: shishkevich50@mail.ru

Kravchuk Vyacheslav Nikolaevich, Doctor of Medical Sciences, Full Professor,
Head of the Department of Cardiovascular Surgery, North-Western State Med-
ical University named after I.I. Mechnikov

ORCID ID: 0000-0002-6337-104X

E-mail: kravchuk9@yandex.ru



Dedopos AC c coasm. Kaab1innos KOpoHapHBIX apTepuil

BECTHMK ABMILIEHHEBI
Tom 27 * No 3 * 2025

Acapynaes Wamunb MaromefoBuy, Bpay MO PEHTIEHIHAOBACKYAAPHbLIM
[IMAarHOCTUKE W JIGYEHMIO B PEHTTEHOMEpPALMOHHOM KabuHeTe B cocTaBe OT-
LEeNeHNs PEHTTEHOXMPYPrMYECKMX METOLOB ANArHOCTUKM U NEYEHUA KIUHUKK
MeTpa Benvikoro, CeBepo-3anasHblii rocyfapCTBEHHbIA MELULMHCKUIA YHU-
BepcuteT um. N.U. MeyHnkoBa

ORCID ID: 0000-0002-1915-1250

E-mail: shamil.asadulaev@szgmu.ru

Mopembckas Onbra flpocnaBHa, KaHAMAAT MEAMLMHCKMX HAyK, acCUCTEHT
Kadeapbl cepaedHo-cocyancToi xupyprum, Ceepo-3anasHbli rocyaapcTseH-
HblVi MeAULMHCKMIA yHMBepcuTeT UM. U.M. MeyHnKoBa

ORCID ID: 0000-0003-3537-7409

E-mail: porembskaya@yandex.ru

YmaHueB EBreHuit Uropesuy, Bpay No peHTreH3IH40BACKYAAPHLIM AMArHO-
CTUKE W IEYEHUNIO B PEHTTEHOMNEPaLIMOHHOM KabuHeTe B coCTaBe OTaeNeHus
PEHTrEeHOXMPYPIUYECKUX METOZLOB AMArHOCTUKM U NIeYeHUa KAMHUKKM MeTpa
Besnmkoro, CeBepo-3anaaHbiii rocyaapCTBEHHbIA MeAULMHCKUIA YHUBEPCUTET
nm. N.1. MeuHunkoBa

ORCID ID: 0009-0005-4499-7257

E-mail: Dr.umancev@mail.ru

Mypart6ekoBa YmyT Mypart6ekoBHa, acnvpaHT Kadeapbl cepAeyHO-cocyam-
cToi xupypruu, CeBepo-3anagHblii rocyLapCTBEHHbIN MeAULMHCKUIA YHUBEp-
cutet um. U.M. MeuHunkoBa

ORCID ID: 0009-0009-9854-9838

E-mail: umutmurat.kg@gmail.com

UHbopmauma 06 MCTOUHUKE NOAAEPIKKUA B BUAE FPaHTOB, 060pyA0BaHUS,
NeKapCTBEHHbIX NpenapaTos

®UHAHCOBOM MOAAEPHKM CO CTOPOHbI KOMMAHMIA-NPOU3BOAUTENEN JIeKap-
CTBEHHbIX NMPenapaTos U MeaMULMHCKOro 060pyA0BaHWsA aBTOPbI HE MONYYaNM

KoHgnuKT nHtepecos: otcytcTayet

DA< ALPEC ANA KOPPECMOHAEHLMW:

®epopos Aptém Cepreesuy

BpaYy MO PEHTreH3IHA0BACKYNAPHBIM AMArHOCTMKE U IEHEHMIO B PEHTreHonepa-
LIMOHHOM KabuHeTe B COCTaBe OTAE/NEHUA PEHTTEHOXMPYPTUYECKUX METoL0B
[MArHOCTUKY U ledeHus KnMHWKK NeTpa Benmkoro, Ceepo-3anasHbiii rocyaap-
CTBEHHbIV MeAULMHCKMIA yHuBepcuTeT umM. U.U. MeuHunkosa

191015, Poccuitckan deaepaups, CaHkT-TeTepbypr, ya. KnupoyHas, 41
Ten.: +7(911) 1938659
E-mail: Artem.Fedorov@szgmu.ru

BK/TIAL ABTOPOB

PaspaboTka KoHuenuuu 1 ausaiiHa uccneposanusa: GAC, LLAH, KBH,
AlLM, MOA

Cbop matepuana: YEU, MYM

Cratuctyeckas 0bpaboTka AaHHbIx: YEU, MYM

AHanu3 nonyveHHbIx AaHHbix: ®AC, LLUAH, KBH, ALLM, NOA
MoaroTtoBka TekcTa: YEU, MYM

PepaktuposaHue: ®AC, LLAH, KBH, ALLM, NOA

061as oTBeTCTBEHHOCTL: PAC, ALLIM

06.11.24
28.08.25

Mocmynuna
lMpuHAaMa 6 neyams

Asadulaev Shamil Magomedovich, Doctor for X-ray Endovascular Diagnos-
tics and Treatment in the cathlab, as part of the Department of X-ray Surgical
Methods of Diagnosis and Treatment of the Peter the Great Clinic, North-West-
ern State Medical University named after I.I. Mechnikov

ORCID ID: 0000-0002-1915-1250
E-mail: shamil.asadulaev@szgmu.ru

Porembskaya Olga Yaroslavna, Candidate of Medical Sciences, Assistant of the
Department of Cardiovascular Surgery, North-Western State Medical Universi-
ty named after I.I. Mechnikov

ORCID ID: 0000-0003-3537-7409

E-mail: porembskaya@yandex.ru

Umantsev Evgeniy Igorevich, Doctor for X-ray Endovascular Diagnostics and
Treatment in the cathlab, as part of the Department of X-ray Surgical Methods
of Diagnosis and Treatment of the Peter the Great Clinic, North-Western State
Medical University named after I.I. Mechnikov

ORCID ID: 0009-0005-4499-7257
E-mail: Dr.umancev@mail.ru

Muratbekova Umut Muratbekovna, Postgraduate Student of the Department
of Cardiovascular Surgery, North-Western State Medical University named af-
ter I.I. Mechnikov

ORCID ID: 0009-0009-9854-9838

E-mail: umutmurat.kg@gmail.com

Information about support in the form of grants, equipment, medications

The authors did not receive financial support from manufacturers of medicines
and medical equipment

Conflicts of interest: The authors have no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Fedorov Artyom Sergeevich

Doctor for X-ray Endovascular Diagnostics and Treatment in the cathlab, as
part of the Department of X-ray Surgical Methods of Diagnosis and Treatment
of the Peter the Great Clinic, North-Western State Medical University named
after I.I. Mechnikov

191015, Russian Federation, Saint-Petersburg, Kirochnaya str., 41
Tel.: +7 (911) 1938659
E-mail: Artem.Fedorov@szgmu.ru

AUTHOR CONTRIBUTIONS

Conception and design: FAS, ShAN, KVN, AShM, POYa

Data collection: UEI, MUM

Statistical analysis: UEI, MUM

Analysis and interpretation: FAS, ShAN, KVN, AShM, POYa
Writing the article: UEI, MUM

Critical revision of the article: FAS, ShAN, KVN, AShM, POYa
Overall responsibility: FAS, AShM

Submitted
Accepted

06.11.24
28.08.25

663



