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e Coronary calcium is becoming more and more
prevalent in the modern day cath lab / CHIP era
e Aging population
e Comorbidities
e“Downstream” presentations

e Calcified lesions are among the highest risk lesions
we treat
e Short term pain/suffering + risk
e Long term outcomes




IVUS

OCT

Not all Calcium is the same

Deep calcium Superficial calcium Concentric calcium Eccentric calcium Calcified nodule




What are the real-world impacts of coronary calcium?

- Presence of Severe Lesion Calcification
- Absence of Severe Lesion Calcification
25 23.2%

Log-rank = 130.29
p < 0.001
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Bourantas CV, et al. Heart 2014;100:1158-1164



Patients with Type 2 Diabetes Main findings

Prospective cohort (n=735) * The predictive value of CACS in asymptomatic

Mean age 6315 years
>1 additional risk factor
No history or symptoms of CAD Outcome: 1% event of MACE

Recruited & performed CT for u
coronary artery calcium scoring
(CACS) during the years 2006-2008

Event rate per 1000 person-years
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diabetics is retained over 17 years of follow-

Median follow-up 17.3 years up, particularly for Ml.

= CACS increases the discriminatory capacity of
MESA 10-year CHD risk score for CV events.

The distribution of calcifications across
multiple coronary arteries provides additional
prognostic information.

Ml MACE

[MI, stroke or all-cause death)

CAC score
(per coronary artery)
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167 patients from two
high volume CTO
centers

CCTA before CTO-PCI

A novel
CCTA
calcification

pattern
classification
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f Procedural failure

¢ 6.2% —» 26.7% (OR 1.2/step)

Xg f Coronary perforations

3.1% =+ 13.3%

t Procedural time

+ 33 min

f Fluoroscopic time
+ 14 min
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WHY IS CALCIUM TYPE RELEVANT?

Compliance pattern

Concentric Eccentric

B | ow compliance B High compliance
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WHY IS CALCIUM TYPE RELEVANT?

Balloon-based devices

Eccentric Nodular

B | ow compliance B High compliance
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Fundamentals of stent use

Well sized Symmetrical Apposed No distal edge No proximal
for vessel Expansion throughout length dissection edge dissection



Effect of calcium

Impairs equipment delivery Req_uiremen_tfor Strut / polymer damage Sub-optimal stent
specialized equipment and impaired drug delivery deployment

|
| 1u
complications

PCI of heavily calcified lesions is associated with procedural

vy Vv

Procedural failure

complications and/or late adverse events



How does decreasing compliance affect coronary angioplasty?

Elastic vessels deform,
(i.e., following wire passage)
facilitating device delivery

Inelastic (calcific) vessels
remain rigid, thereby resisting
device passage



Why Modify

o Facilitates Procedural Success when treating
complex lesions
« Enabling lesion access

e Plague Modification: Making the complex
simple
« Changes lesion compliance
e Minimizes vessel trauma
« Creates larger MLD’s



Impact of calcium modification on PCl outcomes

Ca?* modification therapy

Procedural complications

* Reductions in TLF / MACE

* Prevent damage to struts / drug- - giﬁ:;u?:;sce;géﬁfggé i-srelated

Restore vascular compliance

» Ensure adequate stent expansion

delivery

* Procedural efficiency

H , B. L., H . ;10:
Shah, M. et al., Circ Cardiovasc Interv. 2021;14:e009870 Shlofmitz, R.A. et al., Interv Cardiol Clin. 2022;11(4):373-81 (hi?ST/ijiydii Ztr:/lg‘ljleng?):n 522230;2322?;32
(https://doi.org/10.1161/CIRCINTERVENTIONS.120.009870 (https://doi.org/10.1016/j.iccl.2022.06.001 - — -




Goals of therapy

e Cross the lesion
VW EYnEL

« Modify the lesion Luminal
Gain

e Fracture CA++




AVAILABLE
DEVICES....
WHEN TO USE WHAT?

* NON-COMPLIANT BALLOONS
e CUTTING BALLOONS
* SCORING BALLOONS
e HI PRESSURE OPN BALLOONS

Treatment of Calcified Lesions: Options
7 = Se—

* R OTATIONAL ATHERECTOMY

¢ O RBITAL ATHERECTOMY

e L ITHOTRIPSY: IVL, LITHIX

e E XCIMER LASER ATHERECTOMY




. No one device offers all that is required

e They are just tools , and one should always select the right tool for the right
job.

e Need to know the mechanism and properties

« RA & OA require special wire 0.009, 0.012, NO WIRE NO RA or OA

« Personal and departmental experience are crucial



Limitations of Conventional Tools in Calcium

Balloon-based Therapies

Cross sectional view

High pressure balloons preferentially
expand away from calcium, having limited
effect on eccentric calcium.

High pressure inflations are predisposed
to major dissection and perforation -often
at the interface between calcium and
healthy tissue.

Balloons are typically unable to modify
deep or very thick calcium.




Atherectomy: Two Approaches

(fustmatve examples, results may vary
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Rotational atherectomy

First application 1989

Lille, France (Bertrand) Rotablator : Catheter Components

Essen, Germany (Erbel) Forward Pressure defines depth of diamonds

“digging” intfo vessel

Rotstional speed dsplyy  Procedare Reset button Tubine presswe geuge diamond coated burr

LT S Dimer Ghevenred I adwpreer)
135 mm - 25

1025 e increments)

drive shahl
Turbine pressure i
conwol knob - S v
Evest timer Codarts NI —— '.
% wir
Puwar swilch sheath Quide wire

Advances A3 ftrench OO0
Nber opiic
Lachoemeter Dynaghde™  Advancer turbine Power lamp Continuous movement keeps device from becoming
connecior

connector  (pReumatic) connecioe Warm especially in angleditortuous vessels




Differential Cutting Orthogonal Displacement of
Friction

Elastic tissue

Inelastic tissue




100N properiy Jtilized

- Minimizes vessel wall stretch
and elastic recoil

Eliminates vessel barotrauma
- Removes all plaqu
morphologies; Soft, fibrotic,
calcified

Produces a3 smooth lumen
channel for improved

hemodynamic flow

-

Concentric plague with
superficial
circumfarantial calcium

Make one thin segment Good dissection
In clrcumferential cale before stent

W

post-PTCA procedure st-Rotablator® procedure




Prototype next generation rotablator
advancer

Dynaglide Node ON | OFF
Sution

Design Coals. Dynaglide Activatio
Emsler 10 leam & use [no foot pedal) b
Easier 10 set up (consofidated cables)

Allows single opersior use

------

RotaWire "Elite"”

Enhanced stanloss steel

121 Torqueabisty corn wite technology

Same wire dimensions and tip design




Diamondback 360™ Coronary OAS
Coronary OAS Components

CAS Pump

ViperSiide ™ Lubricant

ViperWire Advance™ with Flex Tip
Coronary Guide Wire

Al COMPONENes ane soid sepavalely

g .¢L£

Orbital Atherectomy Device (OAD)
« Features a 1.25mm Classic Crown

Only device indicated for severe calcium
Easy to setup, the prep lime is < 2 minules
Controlled within the operating field
Compatible with & Fr guide




Diamondback 360™ Coronary OAS
Classic Crown 1.25 mm

SPRING
TP

GUIDE WIRE

The Classic Crown 1.25 mm features:.

Saline Sheath: PEBAX with Stamndess Braxd and Atraumatic Tip
» Driveshaft: 3-Fdar 304V Stainless Steel
* Crown: Diamond-coated 304 Stainless Steel

NOSE CONE CROWN [RADIAL WORK SURFACE)

6.5 mm 6 FR GUIDE COMPATIBLE
SALINE SHEATH

bdddddadidibidididdddd

\

LEADING EDGE PROFILE \
016" /.41 mm 027°/.68mm 044" /1.12mm .052"/1.32 mm |




Diamondback 360™ Coronary OAS

ViperWire Advance™ with Flex Tip Coronary Guide Wire

Sgring
Tip Coating Tip Load Dimensions

ViperWire Advance™
with Flex Tip

Flatnum)

First and only Nonol.core G
L vt Tumgsien  Sicone

coronary amharectomy wire Qeel

Designed for reduced wire bas
and lonk rasistance




Diamondback 360™ Coronary Orbital Atherectomy
Dual Mechanism of Action

Atherectomy:

Bi-directional Differential Sanding
Reduces superficial calcium’?

Calcium Modification:

Pulsatile Forces
May contribute to compliance change?

The Diamondback 360™ orbital atherectomy system sands intimal lesions
and facilitates fracture of medial calcium to optimize stent delivery, expansion and apposition.>*




Diamondback 360™ Coronary Orbital Atherectomy
Mechanism of Action

« Orbiting 6Fr, 1.25 mm diamond-coated crown.
* Treats vessels 2.5 mmto 4.0 mm.'
« Provides bi-directional treatment.?

* Reduces plaque while potentially minimizing
damage to the medial layer of the vessel ?

» Average particulate size smaller than a
capillary vessel 23
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Orbital Atherectomy: Crown Surface
Features, differential sanding
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Limitations of atherectomy devices?

Requires dedicated wire.

Unable to modify deeper wall Ca2+.

Thermal injury promotes
platelet activation leading
to increased risk of clotting.

Unable to protect side branch
/ with a guide wire.

Distal embolization is
associated with no reflow
and peri-procedural MI.

Complicationrisk




Primary Endpoint - Strategy Success

Wfedbhon iy g
(n=100 pts.)

Strategy success 81 (81%) 98 (98%) 0.0001
Final TIMI flow < I 0 (0%) 1(1%) 0.9
Residual stenosis >20% 2 (2%) 0 (0%) 049
Stent failure 4 (4%) 1(1%) 0.36
Crossover 16 (16%) 0 (0%) <0.0001

Significantly higher rate of successful procedure without
increase in complications with a up-front rotational
atherectomy approach in PREPARE-CALC study.

Abdel-Wahab M et al, High-Speed Rotational Atherectomy Versus Modified Balloons Prior to Drug-Eluting
Stent Implantation in Severely Calcified Coronary Lesions. Circ Cardiovasc Interv 2018

Lower Revascularization Rates after High-Speed Rotational Atherectomy Compared to Modified Balloons
in Calcified Coronary Lesions: Five Year Outcomes of the Randomized PREPARE-CALC Trial.

Cutting / Scoring Preparation of Rotational
Balloon (n=100) severely calcified lesions by ... Atherectomy (n=100)
,/'I Follow-Up 5 years
/ 98.5% complete
v
19% TVF 21%

HR 1.14, 95% C10.60-2.16, p=0.687

Short lesions

12% TLR 3%

HR 0.28, 95%Cl! 0.08-0.98, p=0.048

5-year follow-up of PREPARE-CALC study showed a tremnd towards lower
rates of TLR with up-front rotational atherectomy

Mankerious, N., Richardt, G., Allali, A. et al. Lower revascularization rates after high-speed rotational atherectomy compared to modified
balloons in calcified coronary lesions: 5-year outcomes of the randomized PREPARE-CALC trial. Clin Res Cardiol



Patients With Severely Calcified Coronary Artery Lesions Amenable to Drug-Eluting Stent Implantation Substa ntiaIIy g reater success with

and Enrolled in the Randomize(dNP-RzE;:\)RE-CALC and ISAR-CALC Trials rotational ath erectomy Compared to

balloon-based strategies

Rotational \ Modified balloon. 1 Super high-pressure
atherectomy, n = 63 n=103 | balloon, n = 34
Stent expansion, % 73216 70.8£13.6 N8£122 No significant difference
Maximal stent eccentricity ~ 0.70 2 0.06 0704008 0zs009  AeEen
Strategy success, % 100 86.4 912 s o

Rheude T, et al. J Am Coll Cardiol Intv. 2022;15(18):1864-1874.



All-cause mortality

VL ROTA Weight  Weight
Study Events Total Events Total Odds Ratio OR 95%-C! (common) (random)
Mousa et al 2023 1 50 4 84 024 [003,222) 445% 216%
Rola et al 2022 2 15 4 29 —— 096 [0.16,598) 27.1%  304%
Wong et al 2022 3 5 8 21 B 197 [051,769) 283% 480%
Common effect model 118 351 0.93 [0.35;243] 100.0% -
Random effects model 1.01 [0.33; 3.04) - 100.0%
Heterogenety I°=21% * =01815 p =028 " LR .
01 0512 10
Favors VL Favors ROTA
Target lesion revascularization (TLR)
VL ROTA Weight Weigh!
Study Events Total Events Total Odds Ratio OR 95%-CI (common) (random
Mousa et al 2023 1 50 1 51 et 102 [006, 1677) 755%  576%
Rola et al 2022 1 15 0 29 by 610 (023 15027)  245%  424%
Common effect model 65 80 ﬁ 227 [0.30; 16.89] 100.0% -
Random effects model 2.18 [0.26; 18.24] - 100.0%
Heterogenety I° = 0%, +* =0, p = 041 ' ' ' ' '
001 01 1 10 100
Favors VL Favors ROTA
Major adverse cardiovascular events (MACE)
VL ROTA Weight
Study Events Total Events Total Odds Ratio OR 95%-CI (common) (random)
Mousa et al 2023 9 50 3 51 - 351 (089,1384] 243% 284%
Rola et al 2022 2 15 5 29 - 074 [013, 435) 2905% 170%
Wong et al 2022 6 53 16 271 ——T— 203 (076, 547) 463%  546%
Common effect model 118 351 p— 201 [0.99; 4.09) 100.0% -
Random effects model — 2.00 [0.96; 4.15) - 100.0%
Heterogenety ©* = 0%, +* <0.0001,p =039 ' " ' ’
01 05 1 2 10

Meta analysis shows a trend towards more
favourable outcomes with rotational
atherectomy but small numbers.

M A Shabbir, M Hamza, U Naseer, M Ehtesham, J Basit, M H Arshad, S Malik, To shock or to drill:
comparison of intravascular lithotripsy and rotational atherectomy - a meta-analysis, European Heart
Journal, 2024



The data supports early debulking as

safe, with a signal of better long-term
results

Calcium debulking improves vessel
compliance facilitates PCI

If you think you need it, then do it.
Don’t try and cut corners, you may well
regret that



e« Male 67 Y/0O

« PMH: IHD, PCl to RCA, LCx, LAD-CTO, AF, TIA,
HTN, DM Il, UC, Celiac Dx.

e Good LVFx with angina symptoms

e Previous failed attempt of heavily calcified LAD-
CTO,

« Referred for LAD/CTO PClI, plan for RA
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Case

7/4-year-old lady referred with stable angina

PMH: Hypertension, hyperlipidemia, peripheral vascular disease,
previous NSTEMI with PCI to RCA.

Initial angiogram done showed sub-total occlusion of RCA and
severe left main stem stenosis

Patient declined surgery-planned for PCl to RCA/LMS




Initial Images

Prior 1 _ Prior 1
29/08/2024 10:... 29/08/2024 10:...




AWE into PLV system

Current
[ 0810372025 12:33:30 )




Wired PDA with Miracle Neo 3 and POBA
to PLV

Current <B1-1g>




Pre-dilatation and stenting of RCA




NC balloon

Pror 1

Prior 1 ni-1g> . Prior 1

26/0312026 12:25:39 26/0312026 12:25:57 TR 26/0312026 12:49:21




Final Result

Prior 1
26032028 12:53:41

Prior 1 . - Prior 1
26/03/2028 12:55:23 . 26/03/2028 13:37:00




Summary

- Debulking of CA++ is more effective and help complete
PCIl by changing vessel compliance

- Assess on a case-by-case basis

- If you think you need debulking, do it

- You get into trouble when trying to get away with a balloon
Don’t have any debulking regret
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CENTRAL ILLUSTRATION: Summary of Major Global CAC Guidelines

Major Worldwide Coronary
Artery Calcium Guidelines

~emeee’ Statin use on statin allocation.

«*CACasan « CAC as a tool for
arbitrator of - h adjudicating

™ N intermediate « For CAC scoring
risk. among all
asymptomatic
patients with
suggested ECG

changes for
ischemia. /
v
«CACasan *CACasa
arbitrator of ) prognostic tool in
. statin use on ’ﬁ intermediate- to
. ﬁ' p‘ intermediate high-risk
risk. individuals.

« Local studies

suggested.
Common Indications Common Treatment

*Age: >40y Threshold

+ » CAC = 0: downgrade risk,
« Risk: Intermediate withhold statin

+ « CAC >100: Initiate /
» Symptoms: Asymptomatic consider statin

population
Specialty Guideli
« CAC = 0: No

statin, repeat 3-7

years.
n » CAC >100: High
samonaLupin  iNtensity statin +

ASA 81 mg.

* CAC=0: No

statin.
@S( :< : I » CAC >100: High

intensity statin +
ASA 81 mg.

Golub IS, et al. J Am Coll Cardiol Img. 2023;16(1):98-117.

» CAC as arisk
assessing tool,
risk
reclassification
and therapy

» CAC scoring to up-
classify or down-
classify their risk
(T1DM <35 yrs old,
T2DM <50 yrs old),
with diabetes determinator.
mellitus duration « Indicated in low
<10 years and risk with strong
without other risk family history or
factors. other concern
features.

* High risk
reluctant to

« CAC as an arbitrator for

aspirin allocation. CACis indicated.

Nonagreement
Points

» CAC score for aspirin use

» CAC score for
antihypertensive drugs

« Evidence is insufficient for
CAC addition to traditional

@s. preventive Sevices CV risk assessment, in
TASK FORCE

asymptomatic adults for
ASCVD prevention.

accept treatment,
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