buypKayMoHHbIE
nopaxeHus



ATepocKJJiepoTuyeckume
nopaxeHus

e Jlokanusaumsa He NOCTOSHHA

 OAQHAKO co3aaeTcqa BneyatieHue, Yto
nokanusauus ceBa3aHa ¢ onpeaeneHHbIMU
perMoHamm

 buomexaHuyeckme cubl BOSMOXHO
UrparoT BAXHYHO pOnb



Knaccuyeckue puck qakTopbl

* [MnepTeH3nd

* [ MNnepxonectepnHeMus
* KypeHue

» CaxapHbin anabet

« HacnencTtBeHHOCTb



Nokanusauumsa, pocT U nporpeccus
arepockneposa

Bca kopoHapHasa ceTb CUCTEMHO
noaBepraeTcs BO3OENCTBUIO PUCK
doaKTOopOB,

aTEpPOCKNepOTNYECKME NOPAXKEHUS Yalle
XapaKTepusyoTca doKanbHbIM
pacnpocTpaHeHnem



TTouemy atepocknepoTuyeckue
NOpaXeHUsa UMeroT
cneunmUuyecKyo nokanmsauuio ?



TTpUymMHa AAHHOTO beHOMeHa

UpesBbiYanHO CrnoXxHaa TpexnpocTpaHCTBEHHadA
reoMeTpuda KOpOHaApPHOro pycna, BKo4varLlas
BorbLLOEe KoNM4ecTBO U3rMbos, budypkaumm u

MECT BETBIEHUSA

HapyLueHnsa nammHapHOro KpOBOTOKA,
NosABIIEHNEM HMU3KOIO N KorebaTenbHoro
HanpsXXeHu4a (CTpecca) CTeHK aptepun (wall
shear stress, WSS)




Jlokanu3auunga atepockKnepo3a

buoypkauuu
Tpndypkauuu

N3rnobl

Co cTOpOHbI MMOKapaa

MecTa BeTBneHum




Ssnsetca nu cama reomeTpus puUck
(PaKTOpOM ?

* Y Hac HeT 0AUMHAKOBOU KOPOHApPHOU
reomeTpum

 BapnabenbHOCTb KOPOHApPHOW reomeTpum, No
BCEW BUAUMOCTM, Y OTAeNbHBLIX NAauueHTOB
MOXeT BNUATb Ha pasBuTUE U NPOrpeccuro
aTepocKneposa

* B HacTodlee Bpema KOpOHAPHYHO reoMeTpUro
MOXHO pacCMaTpuUBATb KaK PUCK PAKTOP
atepockneposa™




TTynbcupyrOWMU KPOBOTOK

dusmonornvyecknn PeHOMEH, KOTOPbIN
cO3a€eT HebNaronpUATHbIN 3P EPEKT:

Co3snaet konebaHust HanpsXXeHMs1 CTEHKW
aptepuu (wall shear stress, WSS) B
pe3ynbrare Yero oopasyroTcs 30HbI
HM3KOro HanpaXeHus.



JlokanbHaAg8 remoauHaMuUKa

OnpenensieT Nporpeccuto atepockrneposa
C MOMEHTA MosABNEHNA NOpakKeHns Ao
pa3pbiBa aTEPOCKNEPOTUYECKON DIALLIKM
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proximal LAD

075 207 339 471 603 736 868 10.00
141 273 405 537 670 802 934
Wall Shear Stress (N/m2)




HekoTopble npeanonoXeHnsa OCHOBaHHbIE Ha
[OaHHbIX UCCeaoBaHUM reMoaNHaAMUKU U
pacnpocTpaHeHHOCTU aTepocKiiepo3sa :

 JlaTepanbHble CTEHKM apTepun Ha
9KCNepUMeHTanbHbIX MOOENAX
OEMOHCTPUPYIOT HU3KME 3HAYEHUS
HanpsaxeHua (WSS) Bo BpeMda cepaeyHoro
LIKI1a, OCODEHHO B CUCTOIY

* HnU3kmM WSS CTporo accoumnmpyertca c
aTeporeHe3om

» Hanbonee puckoBaHHbIN nepuoa
cepaeyHoro uukra — cucrona



Budypkaunum KopoHapHbIX apTepun




Similarity of nature’s scaling laws
Vascular trees are the rules of architecture for 3D organs.
Vascular arcades seem to be restricted to 2D organs or surfaces of 3D organs

Symmetrical bifurcation

Non-symmetrical
bifurcation

Zamir M. J Theor Biol 2001, 212:183-190.
Kassab GS. Ann Biomeb Eng 2000:28;903-915.



dpakTanbHaa reoMeTpusa KOPOHApPHOro pycna

=0.678* (D

mother daughter 1+Ddaughter 2 )

daughter 1

P

A

Dmother l »

daughter

Finet et al. Eurolntervention 2007



KopoHapHas 6one3Hb cepaua — 3To 6one3Hb
oundcdypkaumnn

* BbIpaXXeHHOCTb, NloKanun3auua u CTpyKTypa 3aBuCUT
OT MHOXXeCTBa (0aKTOpPOB

— CuncremMHbIX/reHeTn4Yeckux: anabeT, rmnepTeH3ns,
rmunepnunugemMmnsi, PndpmnHoONNTUYECKN NPodunIib KPOBU

— CUCTEMHbIX/NPNOBPETEHHLIX: KYPEHUE, OXKUPEHUE U
MeTaboNMMYecKnn CUHAPOM, rmnepnunuaemMms

— MHD,I/IBVILI,yaJ'IbeIX: YITbl OTXOXAOEHUA B MECTaxX BETBJIEHUA

— OT KOnNnM4yecTBa NPeaLeCcTBYOLLMX pa3pbIiBOB BMALLKK
(Tonbko 11% 6GnAwek UMEKT BUA BNeEPBbIE pa3opBaBLUMXCS)

* He cylwiecTByeT ogmMHaKoBbIX OUdPYpKaLMOHHbIX
nopaxkeHui, Kak n oanHaKkoBbIX DOMNbHbIX



budypkauun
npeaonpenensioT
pa3nnyHbin shear
stresses

KapwuHa Bcerga cBobogHa OT nopaxkeHus (3a
NCKITIOYEHMEM ClydYaeB MHOXECTBEHHbIX
pa3pbIBOB OISLLKK, NpuBOAALLMX K bonee
aNpdpy3HOMY LMPKYNIAPHOMY pacrnpoCTpaHEHUIO
NnopaeHna?)







[ Ie pacnonaraeTtcs onsiika npw
OndpypKaLMOHHOM NopaKeHUn?

) A critical intravascular ultrasound appraisal of the angiegraphic
" ‘ classification of bifurcation lesions:

Eéc Where is the plaque really located ?

* Methods: 73 angiograms of distal left Angiographic Classification
main (LM), left anterior descending
(LAD) and left circumflex (LCX) lesions

LRAT

with pre-intervention IVUS of both the
LAD and LCX as well the LM. ) )
% 14%

Results: Anmraphy suggested that |2,
the carina was involved ir| 61%] W*#| 15% 13% 9% |
However, IVUS showed that the carina 35% were normal
was spared in all 73 pts (Figure). RACS Flagie N Non

Conclusions IVUS studies show that
the carina is always spared and that the ) ) \ ) k /
disease is rarely focal. ’ﬁ‘ /\ /\\\ /\\

11% 29% 14% 15% 11%
5% had no plague and 8% dil not fit any of these classmcmm ne

-
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Type A

Prebranch stenosis
not involving the
ostium of the side

branch

A

Type D

Stenosis involving
the parent vessel

and the ostium of
the side branch

Type I
Parent vessel stenosis
proximal and distal to

bifurcation

Type II
Parent vessel
stenosis proximal to
bifurcation

Type III

Parent vessel
stenosis distal to
bifurcation

Type IV

Parent vessel normal,
ostial side branch
stenosis

Type C

Stenosis of the
parent vessel not

Type B
Postbranch stenosis
of the parent vessel

not involving the
ostium of the side
branch

A

Type E

involving the
ostium of the side
branch

7\

Type F

Stenosis involving
the ostium of the
side branch only

involving the
parent vessel and
ostium of the side
branch

Stenosis discretely

Type 11

One sided
asymmetric lesion
where only one
branch is diseased

Type I

True bifurcation
lesion

7\

Type IV
Lesion in the parent vessel
either before or after the take off
of a side branch that may or
may not have additional ostial
disease

Type 1
Lesions located in the main branch,
proximal and distal, and the ostium of
side branch

Type 2

Lesions located only in the main
branch, proximal and distal, and not
the ostium of side branch

Type 3
Lesions located in the main branch
proximal to the bifurcation

Type 4

Only the ostium of each branch of
the bifurcation involved with no
proximal disease

Type 4a

Lesion located

only in the ostium only

of main branch

Type 111

Branch bifurcation
lesion where parent
vessel is free of
disease and both
braches have ostial
disease

Type IV

Single branch point or

ostial lesion at a
bifurcation

7
7\

7\

Type 4b

Lesion located
in the ostium

of side branch

Knaccudukauum
OnPypKauMOHHbIX
NMOopaXeHUM:

Duke (A),
Sanborn (B),
Safian (C),

Lefevre (D)




Knaccudukauma Medina

1. MarucTtpanebHas BeTBb, Npokc.nopaxerHue > 50%: O or 1

2. MaructpanbHas BeTeb, aucT.nopaxeHue > 50%: 0 or 1 =

3. bokoeas BeTBb, NopaxeHue > 50%: 0 or 1

b AS

s

rg

0,1,0

VAS

1,0,1

J<




Knaccudukaumna ondpypkayMoHHbIX
MEeTOOUK CTEeHTUpoBaHNA MADS

M A D S

Main prox. first Main Accross side first Distal first Side branch first
0 § J! j( ]
7 /
SB ostial stenting

.y
/A\\ /N

o T O R h
R : /&\/ /\\/ Q\ L ﬁ\ /\f%\ LN s &//\\/ \

gyt .T Minicrush  Crush

3 stents




Bbibop cTpaTternu npu
OndypKaLMOHHOM MopakKeHUn

T

Provisional T stenting Culotte
T Stenting

Simple Con%f)lex




VAS

1,0,0

[lpocTagqa cTparterug.

[lpocTeninn nogxon: CTEHT
TOJIbKO B MaructparbHY0
BeTBb, 6e3 3awunTbl bB
NPOBOAHNKOM

YCNOXXHEHHbIN Nnoaxona:
3alwmTta bB npoBogHuKom,
CTeHTMpoBaHue Tonobko MB,
0e3 KUCCUHr-gunataunm



CnoxHas ctpaTterud

[lpoBM3OpHOE
CEeHTUpPOBaHMe
(BO3MOMKHOCTb
orpaHnynTbCAa 1

BudypKaumHHoe CTEHTOM) Culotte

nopaxeHue,
BK/tOYAKOLLEe
KpynHyto bB \
(Eg.zgmm) Crush,
Sl CTeHTUpPOBaHMe ¢ MiniCrash
N vicrnonb3osaHvem |
2-x n bonee

CTEHTOB

V, Y, SKS, Skirt




[ lpOBU30OpHOE
CTEHTUPOBAHMNE.

Korga 6okoBasi BETBb He NOpakeHa Unn Mano n3MeHeHa B
YCTbE U
MMEET JOCTaTOYHbIN AMaMeTp AN CTEHTUPOBAHUS

1. lNpoBOOHMKOBLIN KaTeTep 6-8F
2. [1Ba npoBOAHMKA B MarucTpasribHy u

f\ DOKOBYO BETBb

3. [NpegunaTtauna maructparibHOU BETBU

4. CTEHTMpOBaHNEe MarncTparnbHOi BETBY,
OocTaBnsAs NPOBOAHUK B OOKOBOW BETBU

Q 5. [lepecTaBnTb NPOBOAHMUK U3
/\ MarmucTpanbHou BETBU B OOKOBYIO U 3aTeEM

ybpaTb npuxaTtbi NPOBOAHUK N3 DOKOBOU

1,0,0 BETBM 1 NPOBECTU €r0 3aHOBO B
MarucTpanbHyo BETBb
Q 6. Llenytowmecs 6ansmnoHbl
7. CTeHTMpoOBaHMe 6OKOBOW BETBU TOSTbKO NPU

cybontTumanebHoM peaynerate (TAP, reverse

m crush, culotte)



[ lpoBMU30OpHOE T-CTEHTUPOBAHUE

1. Kakas BeTBb MaructpanbHasa?

— B 6acceinHe kakon n3 BeTBeun npeanonoXxuterisHo borbLue
00bEM XKM3HecnocobHOro Mmmokapaa’?

— B kakoun BeTBM Hanboriee BbipaXXeHHOE N NPOTAXKEHHOE
nopaxeHune?

2. YOoBneTBOpUTENbHbLIW N peaynbTaTt Nocre KUCCUHT
pasgyBaHua?

—  [NlpuemnembiMm cuntaetca 30% pesnayarbHbI CTEHO3

—  Cuyutatb npuemsrnieMmblM 00nbLINIA pe3nayanbHbii CTEHO3
eCJ1n:
« HopmanbHbiM gmnctanbHbIN KPOBOTOK (TIMI 3)

®dokarnbHoe cyxeHune

« HebonbLwwon 0bbem xun3HecnocobHOro Mmokapaa



CnoxHaga cTparerus.
MeToguku, TpedytoLime 2 n bornee CTEHTOB.

Koroa nopaxeHue 60KOBOW BETBU pacnpoCTpaHAeTCs 3a Npeaernbl ee
YCTbS U

ANaMETP MNMO3BOJIAET I/IMI'I?aHTVIF(I)BaTb CTEHT

POBOAHUKOBbLIN KaTteTep 7-8F

/Q 2. [1Ba npoBoAHUKa B

,«\ MarmcrtparbHyto 1 OOKOBYIO
BETBb

1,1,1

3. [Npeaunatauusa marnctpanbHOU
Q 1 BOKOBOW BETBU
/\ 4. BbinonHUTb crush/mini-crush/V-
CcTeHT/culotte
1.0.1 5. Ecnn crush/mini-crush
Q BbINOMHUTL CMEHY
,’\ NPOBOOHUKOB 1 Npeaunarauuto

OOKOBON BETBU
6. Llenyowmecs 6annoHbl

o0,1,1




T-CTeHTMpoOBaHMe (BapmnaHT 1)

Wire both branches N
—_ and dilate alternatively

or simultaneously the
main and the side
branch ‘

Remove wire from the side branch
and stent the main branch

Maintain the wire in the main
branch. With a second wire, cross the
stent into the unstented vessel and
dilate the stent

Implant a second stent at the
ostium of the side branch

Step 4 can be performed before stenting the main branch
(avoids difficulties of stenting through a stent, increases
risk in case of incorrect positioning)

Perform final kissing
balloon dilatation

[TocnegoBaTtenbHOE NpoBedeHNe
KOPOHapPHbLIX MPOBOAHMKOB B
OVCTanbLHOE pycro MarucTpanbHOU U
GOKOBOW BETBEWN C NOCreayoLen
OAHOMOMEHTHOMN UNun
nocnegoBaTenbHOM NpegunaTtaymen
A3Bneyb NpoBOgHMK N3 BOKOBOM
BETBU N UMMNJTAHTUPOBATb CTEHT B
MaruncTparbHy BETBb

CoxpaHUTb NPOBOAHUK B
MarmctpanbHOW BETBU, BTOPOW
NPOBOAHMK MPOBECTU YepPE3 A4ED
CTeHTa B OOKOBYIO BETBb. BbINOMHUTL
npegunarauno 6o0KoBOM BETBU
iMnnaHTupoBaTb BTOPOW CTEHT B
yCTbe ODOKOBOW BETBU

duHanNbLHOE KNCCUHI pasgeBaHue



T-CTEHTUPOBAHUE (BapUaHT 2, 3a)KaTbl
NPOBOAHWUK)

~ W
b /| and dilate alternatively

or simultaneously the

main and the side
branch ‘

Wire both branches \\

Implant a second stent at the
ostium of the side branch

““ Step 4 can be performed before stenting the main branch
(avoids difficulties of stenting through a stent, increases
risk in case of incorrect positioning)

Perform final kissing
balloon dilatation

[TocnegoBaTensHOE NpoBeaeHne
KOPOHAapHbIX MPOBOAHNKOB B
OVCTanbLHOE pyCcrio MarucTpanbHON U
GOKOBOW BETBEW C NOCreayoLen
OAHOMOMEHTHOMN U
nocnegoBaTenbHOM NpegunaTtaumen
MnnaHTauns cteHTa B MarmctparnbHYyHo
BETBb 6€3 N3BMe4YeHNsa NPOBOAHMKA U3
bokoBow BETBU (jailed wire)

CMeHa NpOBOAHUKOB: NPOBOAHMK U3
MaructpanbHou BETBM NPOBOANTCS B
BOKOBYIO, 3aTEM 3aXaTbl MPOBOLAHWK B
OOKOBOW BETBU NONMHOCTbIO N3BMEKaeTcs
3a npepgernbl CTEHTUPOBAHHOIO CErMeHTa
N NPOBOAUTCS B MarucTparbHYy BETBb.
BeinonHaeTcs npeannatauumsa 60koBom
BETBU

MnnaHTauns BTOPOro CTEHTa Nof yCTbe
OokoBOW BETBU

dPumHanbHOE KNCCUHI pa3ayBaHue



3Ha4YMMOCTb NPOBEOEHUA MPOBOAHUKA
yepes AnCcTarnbHYH 4enky

Provisional SB Stenting (Proximal vs Distal strut)

Proximal cross




T-CTEHTUpPOBaHUE

[TpenmyLlecTBa HepocTtaTku

« Xopolluee apMunpoBaHue * HenonHoe nokpbiTne
yCTbsl OOKOBOM BETBU €CNU GoKoBOW BETBU UNK
yron oTxoxageHusa 80-90° KOMMNpoMeTaums

e EcTb BO3MOXHOCTb MarnctpanbHOW BETBU NMpu
3aKOH4YUTb Npoueanypy OCTpPbIX YITaX OTXOXOEHUNA
OOHUM CTEHTOM « CoMHuTEnNbHOE
(NnpoBKM3opHoe T- KINMMHNU4Yeckoe
CTEHTMPOBAHME) NpenMyLLECTBO nepen

» [pOorHo3Mpyembiii NPOBU3OPHBIM T-
NOBTOPHbLIN KPOCCUHT Mpu CTEHTMPOBAHNEM

PENHTEPBEHLINAX






POT - TEXHUKA

Prommal Optlmlzatlon Technique
. Cypher 3.5x23 mm

Before
POT

Murray’s Law
(3.5 +3.0) x 0.67 =4.35 mm

After
POT

Darremont, EBC 2007



Heobxoaouma nn pyTUHHaS
npegunarauma’?

Pre-dilatation->Dissection
Dissection

No Pre-dilatation

£ | SB pre-dilation will
' | dissect the plaque
creating the subsequent [ /%% Larger

possibility to: Diccaction
- enter a proximal strut |°

Carena shift

SB stent

Post MB stenting




TAP-CTEHTUpOBaHME

Wire both branches and pre-
dilate the main and the side
branch as required.

Step 2:

Step 3: stent

Step 4:

2505

‘s g

Final Result: : 8 -

o
&}2

A "'\,
LASOOGE
AAAAAAARRY

Stent the MB jailing the SB wire

If the result in SB unsatisfactory due to plaque
shift or dissection and SB has to be stented, then
re-cross into the SB through the MB stent struts

Position stent in SB ensuring coverage of ostium with minimal
protrusion info MB and place non-compliant balloon in MB

Inflate the delivery balloon in the SB and the MB balloon
simultaneously

[NocnepoBartenbHOE NpoBeaeHne
KOPOHapPHbIX NPOBOAHWNKOB B
aucTarnbHoe pycno
MarmucTpanbHon n 60KOBOW BETBEN
C nocneayoLlen npegunartaumen.
CTeHT B MarncTparnbHYyo BETBb,
3a)kaTbl NPOBOAHUK B HOKOBOW
BETBU.

Ecnu pesynstat no 60KkoBoW BETBU
HeyOoBNeTBOPUTENEH U OHa
noaxoAuT AN CTEHTUPOBaHUS,
Heob6xoAMMOo BbINONHUTb
PEKPOCCUHT NPOBOLAHMKOB.
[NMo3nunoHnpoBaHMe CTEHTa B
BbokoBy6t0 BETBb C MMHUMAITbHOW
NPOTPYy3nen B MarmcTparnbHyro
apTepuio 1 No3NLMOHNPOBaHNE
HEeKoMMnamHcHoro 6annoHa B
Marmucrpane.

duHanbHOE «KNCCUHT»
pasgyBaHue



TAP-CTEHTUpPOBaHME

[lpenmyLLECTB
P yti HepnocrtaTku
d
* [lonHOCTbLIO apMunpyeTcs * [lpoTpy3una cTteHTa
yCTbe DOKOBOMN BETBU GOKOBOW BETBU B NPOCBET

MarnmcTtpasibHOu BETBU

« TeopeTuyeckn MoryT ObITb
CINOXHOCTM C KPOCCUHIOM
NPV NOBTOPHbIX
peBacKynspmsaumsx



MopaundununpoBaHHoe T -
CTEHTUPOBAHME

Step 1: Wire and dilate both branches
| KOPOHapHLIX MPOBOAHNKOB B
 — aucTarnbHOE pycrno MmarncTparnbHOn u
| BGOKOBOM BETBEW C NOCneayoLLEeN
npeannartaunen
2. [locnepoBaTenbHoe
Step 2: Position both Step 3: Dilate the stent at I-IO3M LI'MOHMpOBaHlAe O6OI/IX CTeHTOB
unexpanded stents. the ostium of the side 3 MMrlﬂaHTaLl,l/lﬂ nepBOFO CTeHTa rnoa
; branch. : y
B yCcTbe 6HOKOBOW BETBU
4. YpaneHue bannoHa n NnpoBogHMKa 13
ookoBomn BeTBU. iIMnnaHTauus

CTeHTa B MarnctpasibHytO BETBb

1. [locrnepoBartenibHOE NpoBeAEHNE

Step 4: Remove the wire Step 5: Re-wire the side

and balloon from the side branch and final kissing 5. I_I pO Beﬂ,e HUWe BTO pO rnn pO BOD,H MKa B
branch and dilate the stent balloon dilation.

b s ranch GOKOBYIO BETBb, Npeaunaraums,
domHanbHoOe KNCCUHI pasayBaHue.
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MoauvouumposaHHoe T-cTeHTUpoBaHUe

» Koraa yron mexay BeTBsmMuU OKONO
90° npoueaypa byaeT ycnelHa

* Ecnu yron meHbuwe 90 °, cTeHT
6oKoBOW BETBU NPUXOAUTCS
«KpALMTBL» UMM OCTABNATL 3a30p
Mexay CTeHTOM MarmucTpasibHou
BETBU.



V-CTEHTUPOBAaHUE

1. lNocnepoBaTenbHoOE

Step 1: m=
Both branches are npoBeAeHne KOPOHAPHbIX
wired and dilated. NPOBOOHWNKOB B AMCTalIbHOE
Step 2: pycno marmctpanbHoun u
OOKOBOW BETBEWN C
nocneaytoLlen
npeaunaTtaunen

2. OgHOMOMEHTHOE
a) Two parallel stents are ) HEE sltents arf i FIO3I/ILI,I/IOHI/IpOBaHI/Ie O60|/|X
positioned covering both branches. alternately.

CTEHTOB 1 3aTeEM
nonepemMeHHad UMrnJjiaHTauus

3. DHanbHas KUCCUHT
annaTtauus nog oanHaKkoBbIM
naBrieHnemM B o0enx BeTBAX

Final kissing balloon inflation
using the same pressure for both
balloons.

lakovou, . et al. J Am Coll Cardiol 2005;46:1446-1455




V-CTEHTUpPOBaHUE

[lpenmyLlecTB
- HenoctaTku

* He Tepsetca oocTyn K * [Nlpn HeoOxogMmMocCTH
0benm BETBAM MMnNaHTaumm

° an BbIMNOSTHEHUN kissing— NMNPOKCUMaJ1bHOIO CTEHTA
aunnataumm HeT OCTaeTCAd 3a30p
HeobXoaANMOCTH  [NoTeHumanbHO BO3MOXHa
OCYLLECTBNATb PEKPOCCUHT KOMIMPOMETaLUUSA YCTbS
4yepes CTEHTHI MarucTpasrisHom nnu

GOKOBOW BETBU 3a CYET
CMELLEHNA KapWUHbI MpU
HepaBHOMEPHOW gnnaraymm



SKS — CTeHTnpoBaHue

Step 1:
1. [locnenosatenbHOE NpoBedeHne

PP KOpOHapHbIX MPOBOAHNKOB B
wired and dilated. AncTtaribHoe pycro
MarmctpanbHon n 6OKOBOU
BETBEW C nocrieayoLlemn
npegunartaumen

2. OpHOMOMEHTHoe
No3nLMOHNpPoOBaHNE 0H6omnX

a) Position two parallel stents b) Inflate the first and CTEHTOB C BbIXOOOM B
1 then th d stent. o
covering both branches and en He second sten MPOKCUMMAaIIbHbIA CEerMEHT
extending into the MB. .
MarncTpasibHOu BETBU.
o [MocnepoBaTenbHas
%&":rﬂ#a% 199598
D — MMMNAHTALVS CTEHTOB.

%

RXXS
%

%
K
RS
(2000068,

58

25
e

3. duHanbHOE KUCCUHI pa3gyBaHue
C OAMHaKOBbIM daBfieHNEM B

RS
K
%

Final kissing balloon inflation
using same pressure for both

. balloons. obeunx BeTBAX
Cross Section lakovou, . et al. J Am Coll Cardiol 2005;46:1446-1455
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SKS — CTeHTnpoBaHue

[lpenmyLlecTBa

* He Tepsetca oocTyn K
obenm BeTBAM

[1pn BbINONMHEHUU Kissing-
avnaTtaymm Het
HeobXxoaMMOCTH
OCYLLECTBNATb PEKPOCCUHT
4yepes CTEHTbI

HenoctaTku

* [1pn HeobBxoanMmMoCTH

UMIJ1laHTaunu
NMNPOKCUMaJ1bHOIO CTEHTA
OCTaeTCAd 3a30p

MoxkeT noTeHumnarnbHO
KOHBEepTMpoBaTbCA B crush-
CTEHTUpoOBaHue

Henpenckasyembiy
PEKPOCCUHT B Cllyyae
notepu
NPOBOLAHMKOB/MOBTOPHbIX
peBacKkynsapusaumnax



Crush cTeHTUpoBaHMeE.

Step 1: Wire and dilate both branches

|v— v—
Step 2: Position both
unexpanded stents. Main

branch stent is positioned
more proximal

Step 3: Dilate the side
branch stent
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Step 4: Remove the wire
and balloon from the side

Step 5: Re-wire the

side branch , and
branch and dilate the stent dilate

in main branch

Step 6: Final
kissing balloon
dilation

[MocnenoBaTensHOE NpoBeaeHne
KOpPOHapHbIX MPOBOAHNKOB B
aucTarnbHOEe pycro MmarmctparnbHOn u
OOKOBOW BETBEW C MOCEAYOLLEN
npegunartaumen

MosnumoHnpoBaHne obonx CTEHTOB.
CTeHT B MarucTpanbHou BETBU
OOJKEH pacnonaratbcs bonee
NPOKCMManbHO.

MMnnaHTaumsa cteHTa B O0OKOBYIO
BETBb

YnaneHue 6annoHa v NnpoBoAHMKa U3
OoOKOBOW BETBM N UMIMIIAHTALUNUSA CTEHTA
B MarncTtparnbHyl BETBb

[MoBTOPHOE NpoBeaAeHNE NPOBOAHNKA
B OOKOBYIO BETBb C NOCeayoLwemn
npegunartaumen

PrHaNbLHOE KNCCUHT pa3gyBaHue
lakovou, . et al. J Am Coll Cardiol 2005;46:1446-1455



Crush CTeHTUpoBaHMe.

[TpenmyLlecTBa HepoctaTku
« [@apaHTUpoBaHHas e CIOXHOCTb BbINOMHEHUS
HenocpeacTBeHHas donHanbHOro KNCCUHT
NPOXOANMOCTb 0Benx pasgyBaHUs 3a cYET
BETBEN CJTOXXHOCTW MOBTOPHOIO
 OcobeHHOo noaxoauT Korga KpOCCUHIra npoBOAHMKa B
OokoBasi BETBb KIMHUYECKMU OOKOBYI0 BETBb 1 JOCTaBKM
Ba)kKHa, HO eCTb TEXHUYECKNe bannoHa
CITOXXHOCTW NMPOBEAEHMNS B * BbIiCcOoKas KOHLIEHTpaLMS
Hee NpoBOAHMKA MeTarssia B NpoKCUmManbHOM
» XopolLLlee NoKPbITUE YCTbS CEerMeHTe marmctpanbHou

OOKOBOW BETBU BETBU






Crush cTteHTUpOBaAHUE

* B maructanbHou BeTeuU y4yacTok ¢ 3
CIOSMU CTEHTOB.

» [laxxe nocne KUCCUHI pa3anyBaHUS
pe3ysibTaT He BCeraa NpesocxXoaeH.

* 3Ta TeXHUKA UMeeT BbICOKUU PUCK
HenosIHOU anno3nLUU YCTbS
bokosou BeTBU.



Mini-crush CTEHTMpPOBaHME
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MB stenting

Crush SB stent

SB stenting and/or
MB balloon back-up



Mini-crush CTEHTMpPOBaHME




Culotte-cTeHTUpPOBaAHME

Step 1:

Both branches are \
wired and dilated. “

Step 2: [ ]

Remove the wire from the straighter
branch and deploy the stent in the more
angulated branch.

Step 3:

Remove the wire from the stented
branch. Cross the stent with the wire
and dilate the unstented branch.

Position the second stent
towards the unstented second
branch and expand the stent
leaving proximal overlap.

Recross the first stent with

’.‘?:‘;‘&%

R

R
SaVeeTe st

W the wire and perform final
kissing balloon inflation.

[NMocnenoBaTtensHOE NpoBeaeHne
KOPOHAapPHbIX MPOBOAHNKOB B
ONCTanbHOE pPycro MarucTpanbHOn U
OGOKOBOM BETBEW C NocreayoLen
npegunartaumen

3Bneyb NpoBOAHMK U3 Hanbornee
NPSIMON BETBU U UMMNIAHTUPOBATb
nepBbIN CTEHT B Bonee
aHrynmpoBaHHY0 BETBb

3Bneyb NpoBOAHUK U3
CTEHTUPOBAHHOW BETBU, MPOBECTH
yepes AYeto CTeHTa B
HECTEHTUPOBAHHYO BETBb U
BbINOMHUTL Npeaunaraunto
[Mo3numoHnpoBaHne BTOPOro CTEHTa B
HECTEHTUPOBAHHYO BETBb, NPUN 3TOM
He BbIX04A 3a NPOKCUMAaSIbHbIW Kpau
NepBOro cTeHTa

[MoBTOPHOE NpoBeAeHNE NPOBOAHNKA
B MNepPBYO0 BETBb U BbIMNOSTHEHUE
KM@MQF’paBﬂyB‘HHPIﬂ' Cardiol 2005;46:1446-1455



Culotte-cTeHTUpPOBaHME

[lpenmylLecTB
HepoctaTku
d
* [NogxoguTt ons Bcex yrnos * Bblcokas kOHUeHTpauuns
OTXOXOeHNA BOKOBOW BETBU MeTarnsa B KapuHe u
* brninskoe Kk ngeany nokpbitne NPOKCUMAsIbHOM YacTu
yCTbS1 GOKOBOW BETBU MarucTtpasnbHO BETBU (2

cnos)






Culotte-cTeHTUpOBaHMe. ManeHbKMn pasmep

A4YeNKN MOXET Bbl3blBaTb KOHCTpUKUMio MB
n/vnn bB

2 layers of
stent

-2 layers of stent proximally;  (courtesy by Urasawa K, Tokeidai Hp)
restrictions of stent expansion at ostium of both branches




Y-CTEHTUPOBAaHME

Step 1:
I'Iocnep,osaTen bHOE rpoBseaeHne

KOPOHAapHbIX MPOBOAHNKOB B
ONCTanbLHOE PyCcro MarucTpanbHOU U
GOKOBOM BETBEWN C NOCreayoLen
npeannartaunen

mnnaHTtaumsa obonx CTEHTOB B
Implant two stents, one in yCTbﬂ O6eMX BeTUBeM

the ostia of each branch. . [NpokcmmanbHbIN CTEHT MOHTUPYETCH
Ha aByx 6annoHax,
NO3ULMOHUPYETCS B KAPUHY U
NMMNIaHTUPYETCS NpuU
OLHOMOMEHTHOM pasayBaHUn 0benx

A proximal stent is crimped on
two balloons, advanced to the 6aﬂﬂOHOB.

carina and deployed by
inflating both balloons
simultaneously.

I Both branches are
wired and dilated.

Alternatively the proximal
stent can be mounted on one
balloon followed by final
kissing balloon inflation. lakovou, . et al. J Am Coll Cardiol 2005;46:1446-1455




Y-CTEHTUpPOBaHME

[lpenmyLlecTB
HepoctaTku
d
* NogxoguTt ans budbypkaumn, < TpedbyeT moandunkaunm

rae BaXKHO HE TEPATb OOCTY OOCTaBNAKLWMX YCTPOUCTB

K 06enm BETBAM NN CaMOCTOATENBHOMY
KpenfeHno CTEHTa Ha ABYX
bannnoHax

« TpebyeTcs 3 cTeHTa

« CoxpaHsieTcs 3a3op B
obnacTtu KapuHbl



Skirt cTeHTUpoBaHHKeE.

Step 1:

=
Both branches are
‘ wired and dilated.

A stent is crimped on two balloons leaving the distal
portions of the balloons uncovered

Step 3:

Advance the balloons on both wires until the stent hits the
carina and deploy the stent by inflating both balloons.

If necessary, a distal stent can be implanted in the main branch
slightly overlapping the proximal stent.

[TocnegoBaTensHOE NpoBeAeEHNE
KOPOHapHbIX MPOBOAHNKOB B
OVCTanbHOE pycro MarucTpanbHOU U
OOKOBOWM BETBEW C Nocreayowemn
npegunartaumen

CTEHT MOHTUpPYETCSA eB ABYX
BannoHax, Npu 3ToM AncTarbHas
yacTb OanIOHOB BbIXOOUT 3a
npeaenbl CTeHTA

[TpoBOeHMe cTeHTa Ha AByx bannoHax
00 TeX rnop noka He yrnpeTcd B KapuHy.
MnnaHTauusa cteHTa ¢
OLAHOMOMEHTHbIM pa3gyBaHNEM
oboux 6annoHos. [pu
HeobxoaMMoCTN UMNNaHTauus
OOMONHUTENbHOIO CTEHTAa
OvcTanbHee B MarncTparnbHy BETBb
C HEDOSbLLUNM NEPEKPLITUEM C

MREGIMIEHPAM ESFELTAYM 2005;46:1446-1455



European Bifurcation Club.
EavHoaoyLwwHOe MHEHKME NO Budypkaumsam Ha
2008r.

« CeMencrtBo METoAuK CcTeHTupoBaHusa “A” (no

Knaccudukaumm MADS) npegnodTUTENbHbI MNpU
bndypKaumMoHHbIX  CTeHTUpoBaHusix.  OgHako
TPeOYIOT NpPaBUIIBHONO WCMOSIHEHUA: 3aluuTa
NPOBOOAHMKOM OOKOBOWM BETBU; NpPOBEAEHME
NPOBOOHMKA  4Yepe3  OUCTallbHYHO  A4Yenky;
«uenyrwmecsa» bannoHbl, T-, TAP nnu Culotte npwu
Bblpa)XeHHOW KOMMpomMmeTaLun 6oKkoBon BETBU

* OnTnyeckas KorepeHTHasi Tomorpadua sBnsdeTcs
METOAOM BbIOOPOM NpPU  OLEHKe nnowaau
npoceeta bB v anno3vummn d4eek CcTeHTa npwu
Pa3nMYHbIX OMdYPKaLMOHHbLIX TEXHUKAX.



[loka3aTenbHaa 6asa no

TexXHUnKe
o CTparternsa 2-x cteHToB: Crush versus Culotte?
— BBC ONE
— NORDICI

— Minimize stent overlapping
— Minicrush versus miniculotte versus miniSKS ?
— For which lesions?

e Kissing in a single stent strategy? (Pan)
— NORDIC I

* Improves rheology
* Injures coating/SB

* PES worse than SES?
— Bad Krozingen registry



NORDIC I

Cumulated MACE rate
(cardiac death, MI, TVR, stent thrombosis)
6 -

Individual endpoints

O
1

Crush Culotte
n=209 n=215 P

Total death . ? 0.62
Cardiac death : y 0.62

Mi : 2 0.72
Crush 4.3%, Culotte 3.7%

ST . : 073
(Pinaran=0.87).
Plogrank ) TLR : . 0.77

9 10 15 20 25 TVR : . 0.77
Weeks from randomization
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MI, myocardial infarction; ST, stent thrombosis; TLR,
——Crush target lesions revascularization; TVT, target vessel
—=— Culotte revascularization




NORDIC I
8 MecC. OTAaneHHbIN pe3ynbTaT
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NORDIC I
Nokanunsauusa pecteHo3a

CULOTTE




OCHOBHbIE UCCleaoBaHUSA C
ncnosib3oBaHmem DES

| | | |
!

Author, Year | Ai No. of F-Up Restenosis, % ‘ TLR, % ‘
Bif. P e e
MB | SB | 1

FKI
Ge, 2005 | Crush with FKI vs.
‘ without ‘ ‘ ‘ ‘ ‘ ‘ . ; 4 ‘
Hoye, 2006 Crush ) : N/A : N/A 9.7%

9.7% overall
overall

| Moussa, 2006 | Crush | ‘ | ONIA | | 113% | 17% | ' | 113% | 1.7%
overall overall | ‘ overall overall

Sharma, 2005 Simultaneous + 2 4 1 N/A N/A
kissing stents

Galassi, 2007 | Mini-Crush | | 2| 20 | 2 | 22 ] | NA | NIA
Burzotta, 2007 T-stenting and ! ? N/A& N/A
emall protrusion
c
| Ge, 2006 Crushvs. T l1yr | 182 | 192 14t | 16 | | 26.1 3111

Culotte (n=45) 1 T-stenting (n=35)

Kaplan, 2007 | Culotte vs. T | 80 | NA | NIA 8ot | 22 | | NA 273t | 0

Crush (n=210) | Culotte (n=215)

Niemela, 2007 | Culotte vs. Crush | | 6mo | NA TVR= | 19 | nA | Na TVR =
33 33

Tp < 0.05 for difference between the 2 groups.




3aBMCMMOCTb YacTOTbl Pa3BUTUA PECTEHO3A
npu OMdYpPKaLIMOHHBIX NOPAXKEHUSX OT
TEXHUKN CTEHTUPOBAHUS

® Final kiss 350%
® No final kiss

30 -

20 -

10 -

Main branch Side branch



JleveHne budypkauMOHHbIX
nopaxeHnu

Randomized Studies



