Live Case #4: CF, 78 yrs old M

Presentation: Exertional angina and SOB for 2 months
Had primary PCI of prox LCx for Inferior STEMI in 6/09
Known to have residual distal LCx and LAD disease
Past History: Hypertension, Hyperlipidemia, NIDDM, PVD, prior Ml
Medications: ASA, Clopidogrel, Simvastatin, Metoprolol, Metformin, PPI
Cardiac Cath: 10/5/09:

2 Vessel CAD with LVEF 55% (mild inferior hypokinesis)
Left Main: No obstruction

LAD: Ostial 50% and long calcified bifurcating lesion of prox
LAD 90% (large) and first Diagonal 80% (moderate size)

LCx: patent BMS in prox LCx with 90% LPL1 & distal LCx
RCA: Mild diffuse large size

Prior PCl:  PCI of dLCx (2.75/18mm XienceV) & PTCA of LPL1

Plan Today: PCI of Bifurcating calcified lesion of LAD/D1 using RotaDES




Atherectomy: Rotablator
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Rotational Atherectomy
(RA, PRCA, PTRCA)

Indications Limitations

» Diffuse long lesion VIR

 Small vessels (<2.5 mm) -Mib Telease |

. In-stent restenosis « Wire bias and dissection
» Bifurcation lesion  Technically challenging

 Ostial lesion
» RotaStent (SPORT trial)




Rotational Atherectomy
Current Issues

Slow / no-flow
CPK, CK-MB release

Coronary spasm
Intimal dissections & acute closure

Perforation

Wire bias problems
Heat generation
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Rotational Atherectomy: Complications
Mechanism of No / Slow-flow

« Atheromatous debris embolism

 Platelet & microthrombi

 Platelet activation, aggregation, lysis (by rota burr)
» Microcirculatory (vasculature) spasm

« Heightened microvasculature reactivity / tone

« Microcavitation

 Impaired local synthesis of EDRF

* Neuro-humoral reflex

» Lower epicardial vessel pressure & higher LVEDP

« Extreme cases: free radical injury, local edema,
microvascular plugging, no-reflow




Rotational Atherectomy: Complications

_ Slow-flow
Settings

 Long calcified lesions

» Total occlusion and right coronary artery

« Poor LV function & hemodynamic instability
» Thrombotic lesions (also post MI)

« ? onP-blockers
Technical modifications

« Small initial burr size and small upsizing

« Short ablation runs and avoid RPM drops ?Slow-speed
 Avoid hypotension and bradycardia

* Rota flush & GP lIb/llla inhibitors

» Treatment: verapamil, nitro, adenosine, nitroprusside, IABP
Best treatment to prevent slow flow is to avoid it from happening.




Rotational Atherectomy & GP llb/llla Inhibitor

Transmission electron micrography:

* Platelet-rich plasma through chamber
with rota burr held stationary (0 rpm)
and stirred in an aggregometer for 5 min:
Intact platelet membrane, intracellular
granules, and clear background.

* Platelet-rich plasma was subjected to
rotablation at 180,000 rpm and stirred
In an aggregometer for 5 min:
Ruptured platelet membranes, depletion
of intracellular organelles (Oghost plateletsO),
and cloudy background.

Williams & Sharma et al. Circulation 1998;98:742




Rotational Atherectomy and Platelets

Initial
aggregation
slope
(units/min)

Rotablation speed (rpm x 16)
Williams & Sharma et al. Circulation 1998;98:742




Rotational Atherectomy
Activation of Platelets by Rotablation Is Speed-Dependent

Rotational Platelet aggregates
speed (rpm) (>20um) / ml blood

180,000 7,434+ 2,193

140,000 2,269+ 627

Control 633+ 258

Porcine blood exposed to p<0.0001 for all groups
a rotating burr resulted in: Slower rotational speed results in
Platelet aggregation and a significantly lower number of

red blood cell crenation. platelet aggregates.
Reisman et al. CCD 1998;45:208




Rotational Atherectomy

Heat Generation

» Depends on the ablation technique: intermittent/oscillating technique
generates the least amount of heat when applied with minimal

decelerations. - CAED: Continuous Ablation Excessive Decelerations
of 14,000-18,000 rpm
- CAMD: Continuous Ablation Minimal Decelerations
251 of 4,000-6,000 rpm
_ - |AED: Intermittent Ablation Excessive Decelerations
20- of 14,000-18,000 rpm
- IAMD: Continuous Ablation Minimal Decelerations
of 4,000-6,000 rpm
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Rotational Atherectomy
Activation of Platelets by Rotablation Is Speed-Dependent
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STRATUS Trial
Technique Matters: Incidence of Slow-Flow

- Predictors of CK-MB release:
- deceleration >5,000 rpm >5 se(

* Predictors of restenosis:
15.7 - deceleration >5,000 rpm

p=0.008 - LAD location

1.7

Aggressive Routine
strategy strategy
(n=249) (n=248)

BA:>0.9 BA<0.8 Whitlow et al. AJC 2001;87:699




Rotational Atherectomy: Complications

Perforation

Settings

e Lesion in a bend > 90

» Calcified lesion
 Large burr-to-artery ratio
» Total occlusion

« Wire - bias situations
Technical modifications

« Smaller initial burr size (start with 1.25 mm burr)
« Bending the wire technique

« Rota extra support wire

» ?Pre dilatation with a smaller balloon

 Avoid ReoPro prior to rota ablation




Rotational Atherectomy

Mount Sinai Hospital Experience (6-8% of PCI)
Complications

Slow flow
B Major complications
M Perforation

—_—
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short burr runs, rota-flush, slow speed (140-150,000 rpm)
abciximab, stent, experiencell rotational atherectomy, BA:0.4-0.5




Rotational Atherectomy
Side-branch Occlusion During PCI

p<0.01

6.5
4.5 W W

Rotablator Rota+Stent Stent alone

Kini & Sharma et al, JACC, 1999;87;346




Rotational Atherectomy Decreases the Need
For Stenting in Small Vessels: DART Trial

Major Dissection Bailout Stent Use

16  p<0.03 ] p<0.02
14

8

PTCA PRCA PTCA PRCA
(n=222) (n=220) (n=222) (n=220)

Rissman et al. Circulation 1997;1-467




DeviceI Synergy

| |
DES Rotational Atherectomy

Plaque compression
Scaffolding support

Pulverizes plaque

Effective in calcified lesions
Prevents elastic recoill Changes lesion compliance
Achieves larger MLD Decreases plaque shifting

S —

RotaDEStent

* Full stent expansion and deployment
* Decrease subacute thrombosis

e Better MLD

» Decrease restenosis and TLR




Rotational Atherectomy
Restenosis Rates
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Impact of Lesion Calcium on Stent
(BMS) Expansion (OSTI Trial)

Predictors of Stent Expansion

12 atm 15 atm | 18 atm

Ca'* (n=15) 66% 69% 71%

Non Ca™* (n=25) 82% 93% 100%

Stone et al. AJC 1999;83:1397




Drug Eluting Stents

Physiologic Transport Forces Govern Drug Distribution

for Stent-Based Delivery
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Impact of Interstrut Angle on DES ISR

When compared to either neointima-
free sections in the same stent or non-
restenotic stents, the maximum IH
area correlated with fewer stent struts
and with a larger angle between
adjacent stent struts.

Indepent predictors of IH CSA, IH
thickness and MLA:

« EEM CSA (P <0.05)
* P& CSA (P <0.05)
* Normalized # of struts (P <0.01)

Takebayashi et al, Circulation 2004;109:1244




Stents, Intimal Hyperplasia & Vessel Wall

Degree of intimal hyperplasia and inflammation in relation
to vessel wall contact with stent struts

Inflamation: || 1+ 2+ B3+

Intimal 6 - l l

thickness

e - B

Stents in contact Fibrous Intact Damaged Fibrous Lipid Damageq
plague media media plague core media

Farb, Virmani et al. Circulation 1999;99:44




Rota+BMS vs Rota+DES
Procedural & Clinical Results

1 P=0.09

P=0.62

6.7
- - 5.4 5.4

3_3 P=NS
H 0.4 ¢

Clinical
success

Procedural
success

Rota + BMS (n = 284)
B Rota + DES (n = 130)

' CK-MB  30-day Stent TVR

>3X MACE thrombosis

Sharma et al, ACC 2007




Take Home Message:
Techniques of Rotational Atherectomy in DES Era

| Rotational atherectomy Is a useful adjunctive device |
iInterventional treatment of heavily calcified lesions

I Optimal technique and strategy are crucial to avoid an
potential complications

I Properly performed RA followed by DES implantation
(RotaDES) may translate into excellent long-term results
and will broaden our scope of lesions we can take care
safely




