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HistoryHistory

• Male, 49 years old bank clerk
CC h di f ff f 1• CC: recurrent chest discomfort on effort for 1 year, 
aggravated for 2 weeks

• PMH:
 Hypertension for 1 month Hypertension for 1 month
 Diabetes (-) 

S ki h lf k d f 30 Smoking: half pack per day for 30 years



PEPE

• T：36.4℃，P 78 bpm，R12，BP126/76mmHg

• Clear lungs, no rales. Heart rate 74bpm, regular, no 
murmur No edema in lower extremitiesmurmur. No edema in lower extremities 



• ECHO：Normal, LVIDd 4.48cm，LVEF 62.4% 

• LAB： LDL-C 4.35mmol/L, HDL-C 1.09mmol/L,
TG 4.96 mmol/L, HCY 57.1, HBA1c 5.4%
C 120 l/LCr 120 μmol/L
TnI 0.01ng/mLg

• EKG：Sinus rhythm



DiagnosisDiagnosis

• Coronary heart disease
Unstable Angina

• HypertensionHypertension



CCTACCTA



AngiogramAngiogram





StrategyStrategy

• CABG？
R f d Refused

• PCI?
RCA t d t d ? RCA  antegrade or retrograde?



Right radial 6F SAL0.75, right femoral 6F g g
EBU3.5; Finecross microcatheter; Fielder XT





Corsair tip injectionp j
Patient had angina, LAD PCI



Promus Element 3.5*38mm stent
Quantum 3.5*15、4.0*8mm balloon





• Peak TnI after PCI: 0.47 ng/mL
• Medication: aspirin, plavix, crestor 20mg,   

metoprololmetoprolol
• One month later, he became asymptomatic

• 3 th l t RCA PCI i• 3 months later, RCA PCI again
• Lab: Cr 117 μmol/L, LDL-C 2.62mmol/L, μ , ,

TG 3.23 mmol/L, HCY 14.4



AngiogramAngiogram



Bilateral radial access, 6F SAL.75 EBU3.5 ,
GC, Finecross microcatheter, Sion GW



150cm Finecross tip injectionp j



Retrograde Fielder XT GW, reverse CART g ,
with Sprinter 2.5*15 balloon



Retrograde wire and microcatheter into g
antegrade GC with balloon anchoring



Fielder FC 300 externalization, ,
PTCA with sprinter 2.5*15mm balloon



Promus Element 2.5*38, 2.75*38, 3.0*32mm , ,
stents, Quantum 3.0*15 balloon



Final resultFinal result



• Cr 95 μmol/L, TnI 0.43ng/mL

• Remain asymptomatic during follow upe a asy pto at c du g o ow up



CTO PCI OutcomesCTO PCI Outcomes

Dartmouth –North Cascade Multicenter CTO Registry, 
Thompson CA, Lombardi WL



CTO PCI success rate in
Toyohashi Heart Center
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Progression of CTO lesionsProgression of CTO lesions

Sumitsuji et al. JACC Intv 2011; 9:941– 51



Indication for CTO retrograde approach

Adapted Thompson CA, Lombardi WL JACC CI 2009



Predictors of Procedural Success
in Retrograde Approach 

Variable Retrograde success Retrograde failure P valueVariable Retrograde success
N=103

Retrograde failure
N=54

P value

Significant side branch 16(15.5%) 10(18.5%) 0.656

Severe tortuousity 14(13.6%) 7(13%) 0.993

Severe calcification 14(13.6%) 9(16.7%) 0.695

Non aorto ostial 15(14.6%) 7(13.0%) 0.878

Bridging collaterals 26(25.2%) 12(22.2%) 0.845

CTO length,  mean+/-SD 37.15+/-18.84 34.76+/-16.83 0.436

Collateral channel –Septal 74(71.8%) 32(59.3%) 0.150
Epicardial

SVG
19(18.4%)
10(9.7%)

20(37%)
2(3.7%)

0.018
0.221

C ll t l h l tCollateral channel type
CC0
CC1

3(2.9%)
66(64.7%)

20(37%)
12(22.2%)

<0.001
<0.001

CC2
( )

33(32.4%)
( )

22(40.7%) 0.029

(Rathore, et al. Circ Cardiovasc Interv 2009;2:124-32)



CTO CrossingCTO Crossing
Successful strategy

Kissing Wire
i

2.2%

Technique CART

10.1%Retrograde 
Wire Cross

30.7%
56 9%56.9%

ReverseReverse 
CART

~ 90%



Standard Retrograde Approach with Channel Dilator

1. Collateral channel trackingg

2 Ad t f h l dil t2. Advancement of channel dilator

3. Retrograde wire cross or reverse CART

4. Externalization of 300cm wire

5. Antegrade balloon/stent though the reversed 300cm wire







Continuum of CTO PCI: Hybrid Strategy

Dissection
ReentryRetrograde Reentry

AAntegrade

Adoption of only 1 or 2 of these strategies will limit the patients 
h b d h b i fwho can be treated on the basis of coronary anatomy



Hybrid Algorithm for CTO PCIHybrid Algorithm for CTO PCI
Symplifying the Procedure and Equipment

D l C th t A i hDual Catheter Angiography

1. Clear Proximal Cap?
2. Good Distal Target?
3. Interventional Collaterals?

A t d R t d

4.  Length < 20mm?

Antegrade Retrograde

YES YES NONO
e gt 0

Wire 
escalation

Dissection Reentry
(crossboss-stingray)

Wire 
escalation

Dissection Reentry
(reverse CART)

FailFail

Fail Fail

Dissection Reentry
(reverse CART)

Dissection Reentry
(crossboss-stingray)

Brilakis et al. JACC Intv 2012


