Tips and tricks for
shortening procedure time

Wataru Nagamatsu
Hokusetsu General Hospital
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CTO PCI is needed

a balance of safe, success,

and procedure time.

Appropriate procedure time will have
benefits on those points:

Radiation exposure

Invasion of the patient (bleeding,
hemodynamic state, sedation, etc.)
Operator fatigue and concentration
Medical staff fatigue and concentration
Device number

Operation room charge fee, etc.
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Longer time procedure has a possibility of MACE.

B. Guidewire manipulation time: no MACE versus MACE

———

Elements of MACE

1. Anatomical complexity
2. Patient back ground

3. Procedure time
Otheres
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Athanasios R, Emmanouil S. B, et al. Procedural Time and Ouotomes of Chronic Total Occlusion Percutaneous Coronary Intervention. Am J Cardiol. 2023;197:55-64.



TABLE 2 Procedural Characteristics and In-Hospital Clinical Outcomes

Overall (N = 5.843) Primary Antegrade (n = 4,281)

n u
How long Is appropriate |
Technical success 5,291 (90.6) 3,942 (92.1)

Procedural success 5,218 (89.3) 3,900 (91.1)

Stent size

procedure time?

-3.4 mm
=35 mm
Total stent length, mm
MNumber of stents

Primary Retrograde (n = 1,562) p Value

1,385 (88.7)
1,349 (86.4)
1,318 (84.4)

74.4 + 305
24+ 09

GW manipulation time, min

Procedwaltime.min __________140(912
Contrast volume, ml

Reasons for technical failure

GW did not pass

Median procedure time from

Major side branch occlusion 2 ) 16 (0.4)

Japanese CTO expert registry: |e-InGGGGuus

MACCE 88 (1.5) 52(1.2)

 Primary antegrade 2hs

Non-procedure-related death 15 (0.3) 8(0.2)

 Primary retrograde 3hs i

Myocardial infarction 58 (1.0) 3 (07

Acute stent thrombosis 11 (0.2) 7(0.2)

Emergent CABG ( 1(0.0)

Emergent PCI (0.1) 6 (0.1)
Other complications

113 (72-170)
2301 £103.5
213 (13.6)
177 (N.3)

36 (23)
7 (0.4)
0(0.0)
7(0.4)
0(0.0)
3(0.2)
707
4(0.3)
1(01)
1(0.1)

Overall (N = 5843) Primary Antegrade (n = 4281) Primary Retrograde (n = 1562) p Value

GW manipulation time, min 60 (23-120) 40 (17-90) 113 (72-170)
140 (91-205) 120 (81-180) 190 (145-255)

Procedural time, min

TOWARD
VERY BEST
HOSPITAL

Tanaka H, Tsuchikane E. et al. A Novel Algorithm for Treating Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:2392-2404.
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Rescue retrograde or primary retrograde
which Is better in terms of procedure time?

360 1 p<0.001

 Basically antegrade procedure has a
priority comparing retrograde.

 If this case have a indication of
retrograde, primary retrograde will
be better in terms of procedure time.

GW Crossing Time (min)

Median successful guidewire crossing time of single wiring
and parallel wiring in the antegrade alone approach were
23 min (IQR: 11 to 44 min) and 60 min (IQR: 36 to 97 min),

52{2%?3ﬁ pa‘,\:ﬁﬁ?{,ﬁﬁ?n cane F oAy and rescue retrograde_ approach and primqry retrograde_
Figure 4. Frequency Distribution of Successful GW approach were 12_6 i (IQR'_ 87 to 174 min) and 107 min
(IQR: 70 to 161 min), respectively (p < 0.001).

Crossing Time for Each CTO-PCI Strategy

TOWARD
h :ER;P?TEEL Tanaka H, Tsuchikane E. et al. A Novel Algorithm for Treating Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:2392-2404.
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When we use retrograde - e st
approach from the R
perspective of anatomy.

Proximal cap ambiguity

Poor quality distal vessel or
bifurcation at distal cap

Key words:
 Poor quality distal vessel
« Bifurcation at distal cap

If suitable CEES
re-entry zone

Consider primary use of KWT/

« Ambiguous course P QLD | ectenre o ercro
 Tortuous CTO segment  Heavy cactication

* Heavy calcification dsectionreentry
« Length >20mm  Presgos falad st

*will be reconsidered by tip detection
method and plasma mediated ablation.

Consider stopping if >3 hours, >3.7 x eGFR ml contrast, Air Kerma >5 Gy unless procedure well advanced
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When is a timing to change a manner during
procedure?

CENTRAL ILLUSTRATION: A Novel Algorithm for Treating Coronary Chronic
Total Occlusion

3601 p<0.001

Assessment of chronic total

High probability of antegrade passage occlusion (CTO) lesion
Japanese Multicenter CTO Registry
(J-CTO) score of O
In-stent occlusion
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Antegrade
Single Wiring

Continue the antegrade Switched to the retrograde

Paralle wiring or antegrace " Switched tothe antegrade A view point of “time management”
dissection and re-entry -
Consideration of a retrograde approzch during procedure,

Interventional collaterals

Ay +  Atleast]variable “20min” will be one of time milestone

(IVUS)-guided re-entry Reattempt

€10 length, 20 mm for antegrade single wire procedure.

CTO entry type; no stump*

Median successful guidewire crossing time of single wiring in

TOWARD

h :ER;P?TEE Tanaka H, Tsuchikane E, et al. Novel Algorithm for Treating Chronic Total Coronary Artery Occlusion. J Am Coll Cardiol. 2019;74:2392-404. Hokusetsu General Hospital



What is arisk of long time procedure.

Characteristic 95% Cl  p-value

LAD target vessel | : 109,142 0.001

Proximal cap ambiguity ' - 163,225 <0.001

S , e Risks of long time procedure
* Proximal cap ambiguity

Vessel diameter (mm) _ A 0.85,1.10 06 o Blun'[/nO Stump

Occlusion length (10 mm) 32 126,137 « Calcification

Prior failed attempt g 1.19, 164 : Tortuosrty

e IR Especially complex anatomy

Tortuosity (moderatelsevere) 84 158,215 needed an appropriate

planning. How to manage

Forest plot of multivariable analysis of parameters associated with guidewire those problems?
manipulation time =230 minutes in patients with primary antegrade approach.
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CENTRAL ILLUSTRATION: Contemporary Issues in Chronic Total Occlusion
Percutaneous
Coronary Intervention

INDICATIONS

- sa, an
PROVEMENT IN QoL
and phy erformance

d sics orm
ISCHEMIA RELIEF

COMPLICATION

MANAGEMENT

Syndrome based approach

- potension

. S*—segment deviation, ches
pain, ischemia

* Equipment entrapment

)

FUTURE DIRECTIONS

PROCEDURAL PLANNING

IMPORTANCE OF
INTRAVASCULAR IMAGING

rongly considered in every CTO PCI for:
Pl s vs, extraplagque

sition before

= Proximal cap puncture
+Antegrade/retrograde re-entr
= Evaluation of intraplague vs
extraplaque tracking
after crossing
OCT & CCTA
¢ Limited but useful applications

Azzalini, L. et al. J Am Coll Cardiol Intv. 2022;15(1):1-21.
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We have a procedural
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EVALUATION

L

PROCEDURAL PLANNING

planning time before
starting procedure.

* Low-mag diag angiogram with no panning

, bifurcation at

|, presenc

pport plan

retrogra
* Need for mechanical circulatory support

virveesr  Azzalini L, Karmpaliotis D, Santiago R, Mashayekhi K, Di Mario C, Rinfret S, Nicholson WJ, Carlino M, Yamane M, Tsuchikane E, Brilakis ES. Contemporary Issues in Chronic Total

HOSPITAL - Occlusion Percutaneous Coronary Intervention. JACC Cardiovasc Interv. 2022;15:1-21.
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Tips and tricks

Key points:

1.Preparing many tips

2.Sorting tips with considering safety and effectiveness
3. Estimating limitation of each procedures for the next
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The procedure time of Tip Detection Method

All sites visible with IVUS Short-axis image at the dotted line TABLE 1 Continued |
— - Clear image
An exact vertical puncture

: : SWaEGaEd Pride B AW aad]
to the ideal point

Puncture Wiering Bema (i)

wire ~ Subintima

MANETS
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TD method

N | I | T
1 )0 2 roddgpesied )

< ANE 10
ANE 15
AWE 11
AWE 1
AWE & —=HWE 96
AWE T1—RWE 53
AWE 40

TD 3 patterns

1. Intra plaque to intra plaque
2. Extra plague to intra plaque
3. Extra plaque to distal lumen

AWE 15
AWe bE
AT
e
]

Wiring time: 2 to 19min
Median: smin e A it e st

Tanaka K, Okamura A, et al. New Antegrade Dissection Re-Entry Technique With Tip - — = }
Detection Method and New Puncture Wire in CTO-PCI. JACC Cardiovasc Interv. Suzuki S, Okamura A, et al. Initial Outcomes of AnteOwl IVUS-Based 3D Wiring Using the

2023:16:1546-1548. Tip Detection Method for CTO Intervention. JACC Cardiovasc Interv. 2021;14:812-814HOkusetsu General Hospital




These will appear in the CTO PCI area in the near future

Distal true lumen mapping

Penetration Plane method

OPV (objective perpendicular view)
= Vertical view of the PP
S g Plasma mediated ablation (PMA) system / /

= Horizontal view of the PP

g I

Penetration plane (PP)

ECG—synCh%nized fluoroscop

Axis-vector analysis software
: All systems are linked
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“P|aSma Mediated Ablation SyStem”and “SOftware pI’Ogl’amS" Unprocessed ECG synchronizaiion alone ECG synchronization
+ template matching software
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presented in the slides are not regulatory approved in Japan.



RCA CTO
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Long RCA CTO

» Tapered entry

e Calcification at CTO exit
 EXit have a major bifurcation

 Low EF
» Renal insufficiency |

i
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Huang’s CC score
“Larger size and lesser tortuosity”

Table 4. Univariable and Multivariable Analyses for
Predictors of Technical Success

Univariable Multivariable
OR (95% CI) P Value OR (95% CI) PValue
I
Large size 3.14 (1.6-6.14) 0.001 2.27 (1.08-4.75) | 0.029 :

Lack of
tortuosity

AoA<45° | 1.79(0.92-3.51) | 0.088 | 1.18(0.55-2.49) | 0.661
LEP >5mm | 0.79 (0.27-2.28) | 0.663

AVG 0.77 (0.32-1.82) | 0.545

Epicardial | 1.22 (0.61-2.45) | 0.574

Septal 0.97 (0.51-1.85) | 0.917 | 0.88 (0.42-1.83)
J-CTO score | 0.71(0.45-1.11) | 0.135

First CC

attempted 1.71 (0.67-4.37) 0.257

AoA indicates angle of attack; AVG, atrioventricular groove; CC, collateral
channel; Cl, confidence interval; CTO, chronic total occlusion; J-CTO, Multicenter
CTO Reqgistry of Japan; LEP, length to emerging point; and OR, odd ratio.

1

TOWARD
VERYBEST Huang CC, Kao HL, et al. Collateral Channel Size and Tortuosity Predict Retrograde Percutaneous McEntegart MB, et al. The collateral circulation of coronary chronic total occlusions.

HOSPITAL - Coronary Intervention Success for Chronic Total Occlusion. Circ Cardiovasc Interv. 2018;11:€005124. Eurolntervention. 2016;11:e1596-603.

IS

p=0.001
93.8% 95.0%

better.

1 f tracking success by new

2

New CC score

Assigning 2 points to lack of tortuosity and 1
point to large size (CC2) for each CC,

2mm

A
v

+—>

<3 times of vessel
diameter

*2>2 successive curves
*Septal: =21 high-frequency
curve that failed to uncoil

Hokusetsu General Hospital



J-Channel Score

Focus on vessel properties (septal / non-septal) .

J-Channel Score
A. CC Vessel Size
* Large (CC2)
e Small (CCOorcCC1)’
| W

. .
B. Reverse Bend | Reverse Bend: Yes How to estimate “actual

* None: <90° I Continuous Bends: Yes ” p)
* Yes:290° F : 3D morphology.

LCorkscrew: Yes

Total Score

C. Continuous Benils Category of Difficulty (Total Score)

: None: 2 | . Easy: 0 GW cross ability
t= ‘ * Intermediate: 1-2
CRIHDREUASE * Difficult: 23 y Easy . 90%

m * [Intermediate: >50%
D. Corkscrew : . How to use:

15t Classify CC into type of CC. D ° ° I zoy
[ J )
* None AD ratio = amplitude/diameter 2" Sum up numbers on vertical frame as type of CC. ’ Icu to (0]

* Yes: Continuous bends >3 with AD ratio <2 3" Estimate difficulty.

TOWARD . . . n q q g g
h SZilET Nagamatsu W, Tsuchikane E, et al. Successfgl guide wire crossing via collateral channel at retrograde percutaneous coronary intervention for chronic total Hokusetsu General Hospital
mmmmsssssn 0CClUSION: the J-Channel score. Eurointervention 2020;15:e1-e9.



RCART failed
Gala Next 2

What is the next option?

IVUS guided RCART
Changing guide wire
Using guide extension
Using large size balloon
. Changing meeting point
Others

GECAN N
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IVUS guidance for Reverse CART

Benefits:
1. Recognizing wire positions of retrograde and antegrade.
2. Estimating vessel size for optimal balloon size.

Antegrade

Retrograde Intima Subtintima

Difficult to make

Intima

Subtintima

TTTTTT

Hokusetsu General Hospital
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Antegrade

Retrograde

Intima

Subtintima

TOWARD
VERY BEST
HOSPITAL

Intima

Subtintima

Frame 131

Hokusetsu General Hospital
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Review: Time allocation

CTO PCI (208min)

B Channel negotiation

HE Antegrade preparaiotn
B Retrograde preparation
B RCART

O Ballooning and stenting

Early IVUS use would have

TOWARD
VERY BEST
HOSPITAL
| Womusersu oeemaL HosPITAL |

shortened the procedure time.

Frame 131
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Take Home Message

-Tips and tricks for shortening procedure time

 Before starting procedure, considering procedure plan is
Important for shorting procedure time.

« During procedure, actual elapsed time will suggest the
timing of changing strategy.

e Sorting tips in terms of safety and effectiveness and
__estimating each procedure limitations are key of shortening
(WA procedure time.

o

TOWARD .
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