i How to Interpret Coronary Angiography
— and CT Angiography for CTO Intervention
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* CT Angiography can tell us
what Coronary Angiography cannot
show for CTO Intervention !!!
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1. CT scan can show the course oF Cro

By angiogram, we can not know ...

— how CTO course goes, even with contralateral injection

— more difficult in case of long-CTO

route is within CTO segment !
Good for long or tortuous CTO
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CT scan can tell us how CTO course goes & what the hidden
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C.C: Exertional angina for 1 year

®
Casel M/61 reacro
® Risk factors : HTN, DM, Dyslipidemia / Echo : No RWMA (EF=74%)

:'E. Diffuse long-length CTO
~* Ostial CTO

* The course of CTO was not visualized even
with contralateral injection ...



Pre-CTO CT angiography
; matching CT-images with CAG at same angle
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« Minimal calciun
even with long CTO

* Very straight course
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Antegrade CTO interve ntion; —> XTA-> ultimate ... Preballoon & Stenting (4.0x 22 mm Integrity), Post-ballooning
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Final CAG

Stent: Resolute integrity 4*15 @ os-pRCA, Resolute integrity 4*38 @ p-mRCA
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Calcification... Hallmark of a high difficulty & a core of CT-guided CTO intervention !

(0]} 95% CI P value

CTO duration >12-months or unknown 3.00 1.39-6.46 0.005
Lesion length >18.4 mm 2.70 1.14-6.38 0.024
Segmental radiologic density >139 HU 2.73 1.16 -6.41 0.021
Evaluation of Calcification by CT HR 95% CI P
Success case |
N g | Multivariate regression analysis
B 4/ Stump calcification 13.4 0.89-201.46 0.061
Faféi?i;%ﬁ%?ﬁ&%l volume / equivalent mass = 56.0/ 45.4/ 10.8 % Ca darea / CSA 18'5 119 = 28396 0'037
* % CaAJ/CSA (relative calcium area at the most calcified cross section of CTO) = 27.1%
# - CTO failure case
p—— I Conclusions:
s i "E Precise quantification of regional calcification and
. 2 e measurement of the occluded segment by MDCT is
+ RCaS =161.6, RCaV = 120.2, RCaEq = 30.3, q g
. SCaACEANE T the most important predict for procedural outcomes
of CTO PCI.
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Case 2. M/54 LCXCTO ® Risk factors; DM, HTN, s/p PCl of RCA dt AMI
®* Echocardiography

* RWMA / Reduced LV systolic function
(EF=36%)
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Start antegrade PCl with minimal efforts
& preparation of retrograde in case of the antegrade failure
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« Sion blue = Fielder XTA under Corsair = Gaia 2nd
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Immediate change into retrograde approach using
previously selected collateral channel
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Retrograde approach using ipsilateral epicardial collateral
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Pre-balloon & Stenting




CASE 3. LAD CTO
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Anatomical information by
CT angiography




Successful CTO revascularization via initial
retrograde approach
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Predictors Definitions

Multiple Occlusion

Blunt Stump

Presence of 22 complete Interruptions
of the contrast opacification separated
by contrast-enhanced segment of 25 mm

Absence of any tapered stump
at the entry or exit site

Severe Calcification

Bending 245°

Second Attempt

Duration of CTO

Presence of any calcium Involving
250% of the vessel cross-sectional
area at the entry or exit site or within
the occlusion route

Presence of any bending 245°
at the entry or exit site or within
the occlusion route

Previously falled PC| at CTO

Duration of CTO 212 months or unknown

Difficulty Group

M Easy (0)

B Intermediate (1

B pifficult (2)
B Very Difficult (23

Multiple Occlusion

B Presence (1)
B Avsence (0)

Blunt Stump

B Presence (1)
M Absence (0)

Severe Calcification

B Presence (1)
B Avsence (0)

Bending 245°

B Presence (1)
B Absence (0)

Second Attempt

B ves (1)
B No (0)

Duration of CTO
B vYes (1)
B No (0)

Total Score

a a -
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K Score: definition and scoring system Version 1
1. Blunt proximal entry site
conkd el il fou Tapered proximal entry site
1 point 2 0 point
2. Proximal adjacent side branch No side branch adjacent to proximal entry site
- 5 -
3. Occlusion length 2 15 mm Ocdusion length <15 mm
o x o
4.Bend > 45 degree in CTO segment
)> 45° Bend s 45 degree or bend in non-CTO segment
1 point ‘ 0 point
5. Severe calcification
n D 1 point n n n b i
Perpheral cakification: maximal ’ .
Cakilicstion with encircling < 180° or
v > p >
encircing 2 100" and A2 S50% or CSA < 50%, or no calcification
Central calaficstion 2 point
(360° and CSA = 100%)
6. Reattempt of previously failed CTO PCI
0 1 point 1 0 point
7. Occlusion duration 2 12 month or unknown
1 point 0 point

Difficulty category and total score

Total score {sum of all points) =

Category: [ |Easy {0} wermediate (1) icult(2)

points

fydifficuk (3) © E_Femely difficult(24)




3. CI scan can guide the {further CrO
ProceCures

v’ Start with tHorough understanding of MIPR (mult-
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Case 4. M/70 ® CTOatRCA ° Risk factors; HTN, dyslipidemia
®* Echocardiography

* RWMA / Reduced LV systolic function (EF=36%)
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Start with Anterograde approach

Lt - XB3.5 7Fr - Failed IVUS-crossing
Rt - sAL-1 8Fr - Antegrade wiring, failed
- Change into retrograde PCI
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Retrograde approach
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Start antegrade preparation

(XT-R, G 1%)
— Antegrade wire, onlyto S
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Rewew of MPR images
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* Redirection of antegrade wire

- Gaia 3rd - Congest pro 2> UB 3
* IVUS confirmation of the location of 2 wires
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* Reverse CART (balloon 2.5x15)



Pre-dllatlon & Stentmg

ilation balloon 2.5*14 // Resoll
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Final angiography
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CT-guide CTO intervent|on in
success rate?
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Role of CT scan for the successful CTO PCl; a randomized comparison between 3D
CT-guided PCl vs. conventional treatment; CT-CTO trial

. . Prospective,pendabel,Multicenter,@andomized3tud
Objective izl s

A total of 404 patients will be enrolled and randomized
* To evaluate whether Pre- 7 |

procedural 3D CT scan can ' '

improve the successful P’e'PC'(ﬁIZSO“Z‘;“ group °°';:,r:2',§2r)°“'°
recanalization in the treatment of | — ——
CTO compared with conventional 7ES EES ZES EES
treatment (n=101) (n=101) (n=101) (n=101)

Evaluation®fBuccess@ateccording@ohelifferentBtrategies?

\ 4

Primary end points Angiographicifollow-upf2@monthsRXlinicalfollow-up@oR4@nonths@

®* |ncidence of the successful CTO = Current status,394 (98%)/404 patients enrolled (Nov. 2018).
recanalization between pre-PCl -> Final results will be issued in 2019 !
CT scan group vs angio-guide

group
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Conclusion How to Interpret Coronary Anglography and CT Anglography for CTO Intervention

CT Anglography can tell us what CAG cannot show for CT O
Intervention !!!

CTO length and course, and anatomy of CTO segment and adjacent
structures

(including plague characteristics)

v' CT angiography could be used for the improvement
of CTO success (The randomized CT-CTO trial could tell the
exact roles of pre-CTO CT scan for the CTO success.)
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With the Love of God, Free Humankind from Disease and Suffering
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Thank you for
your at e"tion!
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