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1. Analisi de la coronariografia
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Analisi de la coronariografia

m La coronariografia ha de ser d’excel*lencia

m Magnificacio adequada, contrast adequat,
visualitzacid del vas donant, col*laterals i vas de
la CTO

m Revisio meticulosa, diverses vegades, diversos
dies, frame a frame
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m Monyo proximal

m Segment de la CTO
m Monyo distal

m Col*laterals




Analisi de la coronariografia

m Monyo proximal:

m Afilat

® Rom

m Ambigu (IVUS / TAC / Acces retrograd / ADR)
m Branca lateral

m Tortuositat / Angulacio proximal




Analisi de la coronariografia

m Segment de la CTO:
m Recorregut ambigu o no (TAC)
m Llargaria (<20 o >20 mm)

m Branques laterals

m Calcificacio

m Angulacio / Tortuositat




Analisi de la coronariografia

m Monyo distal:
m Afilat
® Rom
m Ambigu (TAC / Accés retrograd)
m Qualitat del vas distal
m Involucra una bifurcacio




S
Analisi de la coronariografia

m Col*laterals:
m Tipus: septal, epicardica o by-pass
m Clasificacio de Rentrop (grau d’opacificacio distal)
m Classificacio de Werner (tamany / CC 0,1,2)
m Grau de tortuositats i la seva amplada
m Angle de sortida i d’entrada

m Favorables: grans i amb poca tortuositat o ample

m Desfavorables: petites o invisibles, amb molta
tortuositat i menos ample, morfologia en llevataps
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m Col'laterals: Favorables Desfavorables




2. Predictors de dificultat
tecnica / exit / fracas:
CTO Scores




J-CTO Score

J-CTO SCORE SHEET

Variables and definitions
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Re-try lesion

Is this Re-try (2™ attempt) lesion ? (previously attempted but failed)

Category of difficulty (total point)

Entry with any tapered tip
or dimple indicating

diraction of true lumen is
categorized as “tapered”.

Regardless of severity, 1 point
is assigned if any evident
calcification is detected within
the CTO segment.

One point is assigned if bending >
45 degrees is detected within the
CTO segment. Any tortuosity
separated from the CTO segment
is excluded from this assessment.

Using good collateral images,
try to measure “true” distance
of occulusion, which tends to be
shorter than the first impression.

Oeasy (0) Olintermediate (1)
O difficult (2) O very difficult (=8)

Version 1.0

Entry shape
O Tapered (0)
O Blunt (1)

point

Calcification
O Absence (0)
[ Presence (1)

point

Bending >45°
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Figure 4. The Risk Groups of Difficulty and Final Procedural

Success Rates

Morino Y. JACC Cardiovasc Interv. 2011 Feb;4(2):213-21.



FIGURE 1 Success Rate to CL-Score Value in the Derivation and Validation Groups

TABLE 5 Independent Predictive Variables Scored
According to OR
OR Score

Severe calcified lesion 2.72 +2

Previous CABG 249 +1.5

Lesion length =20 mm 2.04 +1.5

Previous Ml 1.60 +1

Blunt stump 1.39 +1

Non-LAD CTO location 156 +1 AL B o D, .. el
¥ Derivation 378 426 292 47
®validation 162 193 133 26

Alessandrino G. JACC Cardiovasc Interv. 2015 Oct;8(12):1540-8
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FIGURE 5 Predictive Model for Technical Failure

ORA score
1 Clinical variable
Age <75years (0)
>75years (1)
points
2 Angiographic variables
Ostial location No (0)
Yes (1)
points
Collateral filling Rentrop 0-1 2)
Rentrop 2-3 (0)
points
Total points

ORA score = ostial location, Rentrop grade <2, age =75 years.
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(A) Derivation set. (B) Validation set. AUC = area under the curve.

Galassi AR. JACC Cardiovasc Interv. 2016 May 9;9(9):911-22




PROGRESS CTO Score

FIGURE 1 Summary of the PROGRESS CTO Score

Proximal cap
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FIGURE 3 Sensitivity and Specificity of the PROGRESS CTO and J-CTO Scores in the
Derivation and Validation Cohorts
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(A) Progress CTO score; (B) J-CTO (Multicenter Chronic Total Declusion Registry in Japan)
score. Abbreviations as in Figure 1.

Christopoulos G. JACC Cardiovasc Interv. 2016 Jan 11;9(1):1-9



CT- RECTOR Score

CT-RECTOR Score Calculator

Predictors Definitions
Multiple Occlusion

Presence of 22 complete interruptions
of the contrast opacification separated

by contrast-enhanced segment of 25 mm.

Blunt Stump

Severe Calcification

Absence of any tapered stump
at the entry or exit site.

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

Bending 245°

Second Attempt
Previously failed PCl at CTO

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

Duration of CTO
Duration of CTO 212 months or unknown

Difficulty Group

M Easy (0) M pifficult (2)
M Intermediate (1) [l Very Difficult (23)

Mulitiple Occlusion

B Presence (1)
M Absence (0)

Blunt Stump

M Presence (1)
[l Absence (0)

Severe Calcification

M Presence (1)
W Absence (0)

Bending 245°

M Presence (1)

Final GW Success (%)

96
LAl
66
I.

B Absence (0) A f
g°r
g
$ T
Second Attempt £ ool
M Yes (1) § =
z L
B No (0) 5 9
o
20
Duration of CTO 3 ok
W Yes (1) ok
M No (0) Risk Groups:
CT-RECTOR Score:
Total Score CTONo: W 240

Easy Intermediate Difficult Very Difficult
0 1 2 23
22 60 67 91

Opolski MP. JACC Cardiovasc Interv.

Easy Intermediate Difficult Very Difficult
o 1 2 23

22 60 67 91

2015 Feb;8(2):257-267



RECHARGE Score

Calcific plaques
within the CTO segment

Diseased
distal landing zone

Success (%)

Derivation sat .
validation set [T

onm

Maeremans J. Catheter Cardiovasc Interv. 2018 Feb 1;91(2):192-202



CASTLE Score (EuroCTO Club)

CASTLE Score

CABG (previous)

Age (>70)

Stump (Blunt or none)
Tortuosity (severe or unseen)
Length (>20mm)

Extent of Calcification

* Scores:

° 0-1 92% success
85% success
= 80% success

o 4+ 70% success

Szijgyarto Z. JACC Cardiovasc Interv. 2019 Feb 25;12(4):335-342
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Altres variables cliniques

m Vasculopatia periferica. Accessos
m Funcio renal

m Funcio ventricular (FE)

m Obesitat

m Sexe femeni



3. Tecniques per ICP de CTOs:
Algoritmes
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goritme Hibri

Dual Catheter Angiography 1. Proximal cap ambiguity

I .‘. 1%&:"%1-

Antegrade Dissection and Re-entry

Antegrade Wire Escalation $

Maeremans J. ] Am Coll Cardiol. 2016 Nov 1;68(18):1958-1970



Algoritme Asia-Pacific CTO Clu

( Algorithm for CTO Crossing ’

Isolated occlusive in-stent
restenosis

IVUS- Consider use of CrossBoss™
guided entry A as primary crossing strategy

Poqr quali.ty dista_l vessel or Interventional collaterals present
bifurcation at distal cap 4 s i k< B

Careful analysis of angiogram/CCTA

Proximal cap ambiguity

Antegrade wire

= Retrograde
If suitable CEEZE]RGET)] g
re-entry zone

(Consider primary use of KWT/
Parallel wiring dissection re-entry

. ’ « Ambiguous course of CTO
 Tortuous CTO segment
 Heavy calcification

Dissection Re-entry
(Stingray System™)

Consider secondary use of KWT/
dissection re-entry

* Length >20mm

* Previous failed attempt

. IVUS-guided wiring/LAST &

@onsider stopping if >3 hours, >3.7 x eGFR ml contrast, Air Kerma >5 Gy unless procedure well advancea

& J

Harding SA. JACC Cardiovasc Interv. 2017 Nov 13;10(21):2135-2143



Algoritme EuroCTO Club

Dual injection

Consider CTO PCI failure in the following conditions,

In-stent CTO unless the procedure is well advanced:
. Procedural time > 3 hours

ves | o A Contrast load> 4 x eGFR (ml)
A Air Kerma > 5 Gy

Pr i cap amblguity?

CrossBoss™ No I Yes
Failure L
Poor distal vessel quality? Antegrade techniques to

Bifurcation at distal cap? resolve proximal cap
ambiguity®
Yes *Such as:
No /. BASE technique
l A S h and Go technig
Failure = " IVUS guided puncture
S Interventional R

collaterals? ** Investment procedure refers to
deferred ing (during a d

Yes p dure ) after subintimal pl
A modification via the STAR technique

Failure

No
Retrograde approach

CTO length >20 mm?
Severe calcification?
Ambiguous vessel course?

No 1 Yes

Knuckle wire
technique

Failure
Reverse CART

Possible as firstline if |
CTO length >20 mm 1

N and balloon dilatation
1
1

C

Parallel wire technique

Stingray System™

Wire-based ADR:
mini-STAR

Failure

Failure to re-enter

proximally
Investment procedure**:

STAR+ POBA
then deferred stenting

_ Consider strategy switch when appropriate ﬁ

Galassi AR, et al. Eurolntervention 2019.15

: 198-208



Lesions no creuables

1. Augmentar el suport (7F/8F, corbes d‘alt suport,
tecniques d'anchoring)

Guies Gaia 3 / Confianza Pro 12 / Hornet 14

Tornus / Turnpike Spiral / Gold / Corsair Pro / Mamba
Microcateter de doble llum (Sasuke / Fine-Duo / Twin)
Extensio de cateter / Trapliner

Threader micro-dilation catheter

Knuckel anterograd

Crossboss / ADR

Modifica el cap: BASE, Scratch and Go

0 Accés retrograd

o2 I

www.bellvitgehospital.cat _|||||_ }-Bk)?;!!t\zgllggiveersitan



Lesions no dilatables

1. Augmentar el suport (7F/8F, corbes d‘alt suport,
tecnicas d’'anchoring)

2. Extensio de cateter

3. Balo de baix perfil (1-1.5 x 6 — 20 mm)

4. BAM o Grenadoplastia

5. Microcateter de perfil més baix (Caravel...)
6

. Microcateter més rigid (Tornus / Turnpike Spiral /
Gold / Corsair Pro / Mamba)

7. Tecnica de Carlino

8. Dilatacié externa del cap

9. Laser

10. Rotablator

11.Acceés retrograd (dilatacio retrograda ext del cap)

www.bellvitgehospital.cat JI"L Bellvitge

Hospital Universitari



CART Reverse vs CART




CTO desfavorable CDm. Accés anterograd HT Progress 801 200T




Accés retrograd. Injeccio selectiva. Pas col-lateral septal. CART Reverse




Externalitzacio de guia. Predilatacio. Implantacio de 2 x EES



Resultat final




4. Conclusions finals
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e
CONCLUSIONS FINALS

m Una coronariografia d'excel’lencia seqguida d’un
analisi meticulds es clau per a tenir exit.

m Coneixem les variables

angiografiques i cliniques

predictores de dificultat tecnica / exit / (fracas).

m A partir d'aquestes variables es decideix la
tecnica mes eficient i amb més probabilitat

d'exit. Algoritmes.

m L ICP de les CTOs es un procediment

perfectament estandari

zat y tecnicament

“senzill” en la major part dels casos.



CONCLUSIONS FINALS

m Amb el material actual y la técnica podem
revascularitzar practicament la totalitat de les
CTOs.

m Per tant, la seleccio del candidat dependra més
aviat d'una acurada indicacio clinica que de la
factibilitat tecnica.

m D'aix0 ens parlara el Dr. Bardaji.
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