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YecToTa

Prevalence and Management of Coronary Chronic Total Occlusions in a Tertiary Veterans Affairs Hospital
1,699 patients who underwent angiography between Jan 2011 and Dec 2012; 20% did not have CAD, 20% had CAD and
prior CABG, and 60% had CAD but no prior CABG
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Yectota Ha CTO

* 31% npu nauneHTn 6e3 aopTo-KOPOHApEH
6annac

* 89% npu NAUUEHTN C aOPTO-KOPOHapeH bawmnac

* Camo 50% ca c aHamHe3sa 3a NpeXXnBAH
MUOKapAeH MHDAPKT

* Ot T1aAX camo npun 26% ce yctaHoBABaT EKT
AAHHM 33 UMKATPUKC (Q 3b6uum)

e >50% oOT 60/HUTE C XPOHUYHM OK/TY3MK Ca
CbC 3ana3eHa IeBOKamMepHa GyHKUMA n
HOpManHa ¢paKUMA Ha U3TNACKBaAHE.

Jeroudi et al, CathetCardiovasc Intervent (2013)



Mopdonorus

CTO ca c HeXOMOreHHa,
AWHAaMUYHA CTPYKTYpa
HekpoTnyHo Aapo
XnabaBa cbeANHUTENIHA TbKaH
MnbTHA PMOPO3HA THKAH C
NNAMUHUPaHa CTPYKTYpa
* Kanumesu oT/1araHuA
* MuKpoKaHanu
* ATporeHHU cCbpPNoBUAHU
ancekauum
* KonaTtepaseH KpbBOTOK




KonarepaneH KpbBOTOK

OTnMYHO NbnHeHe Ha OKA no a4
KonaTepanu oT nsearta, Rentrop 3. F .
L Y

Cbpue cTecTBeH ™

(1] o~




KonatepaneH KpbBOTOK

e Camo npu 5% oT naumeHTUTe, KoNaTepaHNA KPbBOTOK € A0CTaTbyeH, 33 13 OCUTYPHU
HOPMa/IHO KpbBOCHabAABaHe HAa MWOKapAa B NOKOWM U NPU HAaTOBapBaHe.
* 30% peHomeHa Ha oTKpaaBaHeTo (steel syndrome) no Bpeme Ha pmn3nyecko HaToBapBaHe
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EdeKT Ha PeBacKynapusaumaTta
npu XpoHn4Hn OKny3sunu

Pegyunpa cMMNTOMaTUKaTa

MNopnobpasa JIK pyHKUMA

PeaoyKumAa Ha UCXeMmnATa

Mopobpasa ToNnepaHca Kbm bbaeLln UCXEMUYHN
MHUUAEHTU

Mopnobpasa nporHo3ata npu CAIM*



Peayuupa cumnromure

Series Successful i Follow-up i Asymptomati
PCI (n) ' (months) | c (%)
Olivari 2003 248 i 12 i
Berger 1996 139 i 6 i
Stewart 1993 45 i 12 i
| |
lvanhoe 1992 264 i 36 i
I I
Ruocco 1992 160 i 24 i
Bell 1991 234 i 32 i
| |




Peayuupa cumnromure

FACTOR Trial
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J. Aaron Grantham



Peayuupa cumnromure

° CMFHM(I)MKaHTHa peayrumna Ha aHFrMHO3HATad CUMITTOMATUKaA
* 3HayMmo rlo,u,o6peHme Ha (I)M3MLIeCKMFI KanauUnuteT Npum CTpec TecCTt

CTO Success | CTO Failure

(n = 248) (n=60) P Value
No angina 220 (88.7%) 45 (75.0%) 0.008
ETT performed | 210(84.7%) 42 (70.0%) 0.010

Maximal ETT 155(62.5%) | 20(33.3%) <0.0001

Negative ETT 181 (73.0%) | 28(46.7%) 0.0001

OlivariZ, et al, ] Am Coll Cardiol 2003;41:1672—-8




Relationship between initial treatment strategy and quality of
life in patients with coronary chronic total occlusions

(387 CTO patients enrolled consecutively undergoing non-urgent coronary angiogram
completed the Seattle Angina Questionnaire (SAQ) and EQ-5D at baseline and at one year.
Strategies were: i) medical therapy, ii) PCl to non-CTO, iii) PCl to CTO, and iv) CABG.)

Patients with CTO territory revascularization had significant improvements in self-reported quality of life

PCl to CTO vessel i:—, = "
—m— PCl to non-CTO vessel

CABG
—>— Medical therapy

Baseline 1 year Baseline 1 year

Changes in EQ-5D

(EQ-5D covers five dimensions of health: mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression)

Changes in physical limitation sub-domain
of Seattle Angina Questionnaire

Wijeysundera et al, Eurointervention 2014;9:1165-1172



CTO Recanalization and Left Ventricular

Monobpsasa J/IK PyHKUUA

Recovery

LVEDVI (mL/m2)

LVEF (%)

140 4

120 1

100 1

80 1

60 1

40

80

704

504

404

A Ll
Baseline Follow-up

Van Belle E, etal. AJC 1997

HamansBaHe Ha NeBOKaMepHUTE TeNEeCUCTONHU U
TeneamacTonHuM obemm

MonobpsBaHe Ha PppaKUUATa HA U3TNACKBAHE

A PU~ 5%

PeayKuua B roneMmHaTa Ha UMKaTPUKCa.

1. Dzavik V, et al. Am Heart J 2001,;142:301-8. (RCT, 244 pts)
2. Chung CM, et al. (Retrospective, 75 pts)

3. Werner GS,et al.. (Outcome study, 126 pts)

4. Krischbaum SW et al. AJC 2008



PeayKuua Ha UCxemMmmATa

)
©
[+ 4
£
®
8
&
=
S

1331 56 718 109 545 243 252 267
1- 5% 5-10% 11-20% >20%
% Total Myocardium Ischemic

Hachamovitch et al Circulation. 2003; 107:2900-2907



PeayKuuna Ha ncxemuara

YBennyeHUeTo Ha roieMmmHaTa Ha UcxemumyeH MWOKap4d BoAu A0

Death or Ml Rate (%)

40%

30% -

20% -

10% -

0%

NOBULLEH NneTtanuteT n puck ot M

COURAGE Trial
Prognostic importance of ischemia
p=0.002
39,3%

: 5%-9.9% >10%
(n=23) (n=141) (n=88) (n=62)
Shawet al, Circulation 2008;117



PeayKuusa Ha ucxemmaATa

J nexemmsTa ¢ 25% npu ymepeHa u/mMam saHaunmma UCXemusa - 3HaUMma peayKkumsa
Ha pPUCKa OT cMbpPT 1 MU

COURAGE Trial
105 pts with moderate-to-severe baseline ischemia
P=0.001
< 40% - 1
= 32.4%
< 30% -
=
<)
< 20% A 16.2%
O
a
10% -
0% - .
Ischemia Reduction 25% No Ischemia Reduction
(n=68) (n=37)

Shaw LJ et al. Circulation 2008



Pepykuuna Ha UcxemuAara

YcnewHara peKaHann3auymAa Ha XpoOHMNM4YHA OKNY3NA BOAU A0 3Ha4YMMa peayKuna Ha
ncxemumAaTa C npum nauneHTun ¢ uU3XxoaHo, ymepeHmn n 3Ha4MmMmnM HUBa Ha UCXEMUA

NpomeHn B ucxemunata cnea NKW Ha XpoHnvHa OKny3uma

aBaHe B lMogobpeHune

=301

100 -

86.7

80 -
% 60 n
40 -
20 -
0 -

No¥ Moderate Severe

n=73 n=98

SDS 9-13 >13

SafleyDM et al. CCl 2011; 78:337-43



PeayKuusa Ha ucxemmaATa

PesyKumsTa Ha ncxemua Boam Ao nogobpsasaHe Ha NPOrHosaTta Npu 6r. npocaeaAasaHe

MpPOrHocTMYHO 3HaYeHUe Ha peayKLMA Ha UCXeMUATa

p-value=0.018
&£
®£ 1 T Seenssasses 87%
f -
p
w
80 -
----- Improved 78%
Not Improved
75 -l L) L} L] L L LJ
0 1 2 3 4 5 6
No. at risk Time (years)
Improved 161 159 148 134 120 85 42
Not Improved 140 136 124 1 89 62 30

SafleyDM et al. CCl 2011, 78:337-43



PeayKuusa Ha ucxemmaATa

“CTO and Double Jeopardy in AMI “

Hannumeto Ha XpOHUYHA OK/y3UA Ha HEMHGbAPKTHA apTepusa Npu oCTbp MMOKapAeH
MHbAPKT NoBnsBa He6NAaronpuUATHO paHHaTa M AasieyHa NpPorHosa npu 6osiHuTe

YcnelwHaTa pekaHanusayma Ha CTO 6u nogobpuna TonepaHca
KbM 6bAeLln NCXEMUYHU MHLUNAEHTH
15 MVD withCTO in non-IRA

e MIVD without CTO
SVD

P<0.001

Death (%)

4.1%
3.2%

030days3 6 9 12 15 18 21 24 27 30 33 36

Time in months

Number at Risk

MVD withCTO in non-IRA 283 265 259 253 240 231 223 148
MVD without CTO 1477 1429 1399 1377 1347 1330 1291 911
SVD 1524 1494 1474 1454 1429 1413 1388 939

Claessen BE et al. Eur Heart J, 2012
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New York Registry Observational Study
21 000 MVD treated with PCI

2+ Vessels IR with no total occlusion

IR with single Total Occlusion

Total Occlusion and at least one other Vessel IR
~— Complete Revascularization




XpoHU4YHU OKNy3snm u
MakcumanHa PeBacKkynapusauua

Residual SYNTAX Score and Clinical Outcomes: The SYNTAX Trial

All-Cause Death All-Cause Death/MI/CVA MACCE
60% Residual = - 60% Log-rank p-val 0.001 60%- Log-rank p-value <0.001 59.5%
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All-Cause Death (years) All-Cause Death /CVA/MI (years) MACCE (years)
MNo.
::qst B0 E44 824 798 764 494 890 815 784 751 708 454 &390 724 672 628 572 361

3a onpeaenaHe Ha HUBOTO HAa NOCTUrHaTaTa NepPKyTaHHA peBacKynapusauma ,
KOWUTO ce onpeaena oT OCTaHa/uUTe caej npoueayparta ne3uu

Farooq V, Serruys PW, et al. Circulation. 2013;128:141



XpoHU4YHU OKNy3snm u
MakcumanHa PeBacKkynapusauua

Residual SYNTAX Score and Clinical Outcomes: The SYNTAX Trial

All-Cause Death All-Cause Death/MI/CVA MACCE

Residual SYNTAX Score cpeacTtBo 3a onpegensHe/usmepsaHe M NOCTUraHe Ha Pa3yMHO
HUBO Ha peBacKynapusaums.

ate (%

- 41.3%
40%- f 40% —.‘_r"rr

XPOHUUYHUTE OKNY3UM Ca e4UH OT NPEeAUKTOPUTE 33 HEMbJ/IHA peBacKynapu3auma

Rate

40%

Residual SYNTAX Score (n=890)

PValue for
0 (1=386) S0-4(1=184)  >4-8(1=167) |>8 (1=159) ILinearTrends*
Any total occlusions 12.3% 22.3% 28.3% l 50.7%' <0.0001

Farooq V, Serruys PW, et al. Circulation. 2013;128:141



Study or
Subgroup
Angioi et al.
Aziz et al.
Drozd et al.
Finci et al.
Hoye et al.
Ivanhoe et al.

XpoHuuyHu Okny3um u lNporHosa

PCl Success
Events

3

Labriolle et al.

Noguchi et al.
Olivari et al.
Prasad et al.
Suero et al.
Valenti et al.
Warren et al.

Total (95% Cl)
Total Events

721 (14.3%)

PCl Failure
Total Events Total

0dds Ratio
M-H, Random, 95% CI

93 9 108 = .
377 12 166 ——

280 5 149 —

S = e

| 44% cMBbpTHOCTTA
| 75% Hyxapata ot CABG
| 55 % cumnTomaTukaTa

T = o

914 101 348
1491 180 514
344 17 142

26 0 18

7
_._ I

5056
390 (17.5%)

2232

13 CTO peructpu
#7288
~ 6 roguHn

0.56 (0.43, 0.72) p<0.0001

i
1

0.01

D. Joyal et

al. Am Heart J. 2010;160:179-87



XpoHn4yHu OKny3uum u lNporHosa

1{2::;;““[ period) Pat::ms i,:’::::::‘: Stent used (%) Survival rates in successful vs. failed Adjusted HR Survival in successful vs. failed
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Pancholy SB, et al. Am J Cardiol 2013;111:521




CxoAHU NN ca KAIUHUYHUTE Caydau?

Non CTO




Non CTO




CTO peKaHanusauum - yecToTa
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674 CTO cases (7.4%); 60% success rate

Werner et al, Eurointervention 2010



OnepaTtuBHa PeBacKkynapusauumsa npwu
XpoHu4Hu OKny3unm

‘ 12 were not treated with CABG

MpuyunHa:
be3 HayasnHO HamepeHue (n=12)

“boneH cba’(n=11)
Heaobbvp koHAyUT (N=2)
MHoro mansbk (n=19)

He moxe aa ce otkpue (n=1)

Apyrn (n=36)

AX trial CTO subset



YecToTa Ha YcnewHa PekaHanusauusa npu
XpoHU4YHN OKny3uun

Puma et al review JACC 1995 4664 65
Kinoshita et al JACC 1995 397 81
Corco et al CCD 1998 56 79
Kahler et al CCI 2000 107 42
Serruys et al TOTAL EHJ 2000 303 50
Noguchi et al CCI 2000 226 59
LeFevre et al AJC 2000 88 53
Suero et al JACC 2001 2007 74
Saito et al CCI 2003 262 71

Hoye et al EH] 2005 885




CbuwpemeHHn TeHaeHuun npu NKU Ha
XpoHu4Hn OKkny3um

KOHTpanatepanHoO BNpbCKaHe
(LULMPOKO pa3npOCTpPaHEHO HaNocneabK)

Cb3aaBaHe 1 BbBeXxaaHe Ha crieunduyHn KOpoHapHU
BOAAYM 332 XPOHUYHWN OKJTy3UU

Cb3aaBaHe Ha MuKpokateTpu n 6anonu 3a MNKN npu
XPOHUYHU OKTY3UU

Pa3paboTBaHe u LWMPOKO NpunaraHe Ha HOBU TEXHUKU U
METOAM
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EBonrounsa Ha TexHUuKnTe 3a
XpoHn4Hu Oknysun

Single wire
—

Parallel wire
“staR
| Antegrade SCTs

Dissection & Reentry

|
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NpuHuunu Ha PetporpagHua loctbn

1. AHTerpageH Boaau
2. PetporpaaeH Bogay npes
cenTa/iIHM Konatepanu




Concept of CART technique

Controlled Antegrade and Retrograde subintimal Tracking

Concept of CART technique




Concept of CART technique

Controlled Antegrade and Retrograde subintimal Tracking




CTO-PCI Success Rate
in Toyohashi Heart Center

Retrograde approach




CTO PCI Success in Europe
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Galassi et al. Eurolnterv 2011



TeHpeHUun npu PekaHanunsauuna Ha
XpoHu4Hn OKny3uu

PR\
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(hn=2766) (n=1607) (n=6677)  (n=8357)

Publication Year

Patel V et al — JACC Intv 2013



XpoHn4yHu Oknysuum

« KopoHapHu ne3nn ¢ BUCoKa 4yectoTa, KOMTO B ronsimarta cu
YyacT He ce TpeTupaT onTUMarHo.

* YcnewHaTa pekaHanmaaums nogobpsisa cmMmntoMmaTtukara,
KayecTBOTO Ha XMBOT, JIK dpyHKUMA, BEPOATHO U
nporHo3ara Ha DonHuA.

* lHTepBeHUMOHaNHaTa pesackynapudauunsara Ha CTO,
npoBeaeHa OT ONUTHM ornepaTopu € BUCoKoedeKTUBHa 6e3
Oa CBbp3aHa C NO-4YECTU YCITOXHEHUS.

* Heobxogum e ontumaneH noadbop Ha 6ONMHUTE C XPOHUYHU
OKIy3uun, Npu KOUTO Ce npeanpuemMa peBackynapmsayms .






#<0.001

\. Untreated CTO Led to Higher
* 3 Year Mortality

95 7] revascularization
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Complete

557 revascularization
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XPOHUYHA OKNY3UA

... The SYNTAX Trial
' Kaplan-Meier Analysis of PCl Outcomes

Comparison of 4-Year Clinical Outcomes by Completeness of Revascularization — . .
o”§ : Lonclusions and Take Home Message
s Complete (n=578) J "oemis
Incomplete (n=510)
40% ¢ Ischemic burden reduction, angina relief, LV function
- improvement, ability to tolerate future ischemic
£ aom events and potential mortality benefit are the 5 major
Zz reasons for CTO PCI
% 20% * There is an abundance of data supporting mortality
benefit in asymptomatic patients with large ischemic
10% burden (>10%)
o B - - - ¢ In 10 years, we will have ISCHEMIA, DISCOVER CTO,
All-Couse Cordiec M CVA  Al-Ceuse Stent Death MACCE EURO-CTO and DECISION-CTO
Death  Death Revasc Thromb CVAM

Farooq, V. JACC 2013; 61: 282-94










































CTO Morphology

CTOs are with inhomogeneous structure

* Soft tissue ) Y i R
Dense fibrous tissues 7 M

with layered structure e A
*Calcium

* Microchanels
* Changes induced by wire manipulation- _
semilunar spaces created by dissecton. [ {#

| Accordingly we should change our strategy — wire choice and manipulation

O




Quantity of Life

Study PCI PCIfadled BR{95%CT) 2o Werght BR (Random effects model)
mecezsinl '™
n'T
Aziz 9AT7 12/ 1a& 0330 14-0.77) T3 _..._!_
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Lee 8251 4 /82 065020-2.11) 507 _.__
DTl am T41226 49565 0. 7000, 49-0 95} 13 88 -
Mogncha 7134 1542 0320, 14-0. 75} T.51 _..._,_
Prasad 120914 1017348 083(0.68-1.01) 1560 L
Chen /132 3120 0.10{002-057) 280
Valenin 17344 L17/142 0.41(0.22-0.78) 988 ——
Ti 13571202 24/130 051 (0.4 1-0,90) 1323 —i—
Jones 26/582 44/254 TRTAR I 12.30 ——
DHLpooled 6545526 280/1904 100 <
RE s
.II I L] III'.I

Heter ogenety chi-sguared = 33 11 (d.f. = 10} p = 0.000

I-sguared (variaton in BHE aoibutable to heterogenery) = 69 8%

E stunate of betw een-study variance Tan-squared = 01572

Favors successful PCT Favors faled POT

Khan M et al Catheter Cardiovasc Intv 2013;82:95-107



Quantity of Life

Ischemia

Medical RX
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1-5% 5-10% 11-20%
% Ischemic Burden

Hachamovitch et al Circulation. 2003; 107:2900-2907



Quantity of Life

Double Jeopardy

_ €TO
25 MWD withaut CTO
B"‘E"‘ = VD
> 20 -
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¢ +—TTT—T T T T T T
0 10 20 30 1 2 3 4 5
Days Years
Mumberat Risk 0 30 1 2 3 4 5
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Quality of Life after PCI
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McNulty et al AHA 2012



Quality of Life after CTO-PCI

TABLE lll. Health Status Assessments at Baseline and 6
months after PCl—Overall Cohort

CTO Non-CTO
Health status measure n=167 n=2521 P-value
SAQ physical Baseline 30259 774x240 0.039
limitation score 6 month® 957 %133 962x122 0.67
SAQ angina Baseline 96276 T26*239 0.12

frequency score 6 month® 1.3 * 18, A4* 15.1 0.17
SAQ quality of Baseline EE.E +26.0 565*258 0.11
life score 6 month® 3+ 209 B806=x200 0.8/
Rose dyspnea score  Baseline | 19* 1.5 1.7 1.5 0.16
6 month® LU= 1.5 U= 1.5 b.al
EQS5D visual Baseline 664221 T0.8*195 0.005

analog scale 6 month® 719 * 188 753x177 0.026




What is Really Happening?

Real world stent registries

ARRIVE 1 2586 1.8
ARRIVE 2 4933 2.0
eCYPHER 14316 2.9
XIENCE V 5054 2.6

Contemporary US CTO centers

_ Inappropriate PCl rate %CTO

Peacehealth 21
MAHI 3.2% 11
Piedmont 12

Dallas VA 15




What is Really Happening?

BARI Registry Substudy

—

Christofferson et al. Am J Cardiol 2005.



What is Really Happening?
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; CTO Recanalization Improves
=%~ LV Function
Evolution of Global Left Ventricular

Function in two groups
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