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Can we have the right tool to do the job ?

A thorough knowledge of the basic angioplasty equipment is required for

4 V The correct choice of equipment can ma
1-4+Y a complex intervention appear effortless,

S L6 \ whereas the less appropriate
A& equipment choices can make a

@ straightforward intervention,

¥ ¢ laborious and challenging
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David Auth first described rotational ablation in 1986 a technique

for winding up coronary thrombus at low rotational speeds, thus capturing it
on the rotating burr and shatft.

So what has happened since the introduction of rotational

ablation?

V We beganwith great enthusiasm for atechniqueunlike D NHzS y G T A
balloon, but the initial hope for a lower restenosisrate due to lackof barotrauma

andvesseldissectionwasnot corroboratedby the DART the ERBAC the STRATAS
or CARAT trialsor a meta-analysisof multiple trials publishedby Bittl.

www.e-Cardio.gr
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V Theinitial tide of enthusiasmwasthen supplantedby a severe

decreasdan the rate of utilization of this procedurealmostto the

point where emergingfellows from interventional training programsare
reluctantto usethe Rotablator, sincethey havehad minimal exposureto it.

By 20082004, the rate of rotational atherectomy use in the U.S. ;
reported by the ACBICDR and in Eurogel & X pilz

Hellenic Institute of Cardiovascular Diseases
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The Dark Side of Adjunctive Rotationatherectomy

V Cosf(lt is an expensive device)

VTime

VTechnically challenging¢ KSNE A& GKS YeéukK 27F |

V Training(Rotablationhas a learning curve)

V Need familiarity with device and experienced operato
V Complications

VInjury Extension and Geographical Miss

Vw/ ¢Wa @gSNB y20 | 6f S Rotablatigh®BuE POBAE |
(ERBAC[1997], SPORT[2000], ARTIST[2001])

. Hellenic Institute of Cardiovascular Diseases

www.e-Cardio.gr




High-speed rotationalatherectomywith the Rotablatorsystem has an
unique characteristic compared with othettherectomydevices.

V It removes plagque by abrading the atherosclerotic
material, producing millions omicroparticleswhich

- are smaller than red blood cell.
.-emmnm.-mt 'W

V Thesemicroparticlesare dispersed into the distal
coronary circulation and are cleared beticulo-
endothelial system in liver, lung, and spleen.

-

P 6 i

ljjflp,’r}pp‘arflcles
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Differential atherectomy

Differential cutting means the ability to remove hard (inelastic) tissue while spari
soft (elastic) tissue which can deflect away from the advancing rotating abrasi
burr.
Direction of motion M=) Direction of motion M=)

Forceful
. ““‘“ W ' mechanical
"W} ! Elastic tissue deflects A breakdown of
out of the way | matter

Helpful analogies:  According to this principle, the burr preferentially abrades harc

Shaving
A nail file

@ Hellenic Institute of Cardiovascular Diseases
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Orthogonal displacement of friction

Provides easy passage of the burr through tortuous and disease
segments of the coronary tree.

V Friction is minimized by a sliding
motion perpendicular or
orthogonal to the contact surface

V The faster something is turned
the more the friction is reduced

Removal of cork from wine bottle. If Helpful anglogies
a cork is twisted as it is pulled , the Removing a cork from a champagne

friction is reduced and the cork can bOtt_le | |
be withdrawn easily Taking a ring off a finger

- Hellenic Institute of Cardiovascular Diseases
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Rotablator. Benefits

w Minimises vessel wall stretch
" and elastic recoll

w Eliminates vessdbarotrauma

w Removes all plaque
=t morphologies;Soft, fibrotic,
- calcified

w Produces a smooth lumen
channel for improved
hemodynamic flow

w Facilitate stent delivery and

expansion

| post-PTCA procedure post-Rotablatof procedure
(with minimal vessel injur

Hellenic Institute of Cardiovascular Diseases
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Hardware Components Overview

Console DynaGlidet F22 0 LJS

Compressed air
or nitrogen

Hellenic Institute of Cardiovascular Diseases
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Disposable Components Overview

Burr catheter

~ i
\iﬂmh\\?msmm\mmmmmmm..
UL AR AMAANAR

b

Advancer
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Rotalink’M Exchangeable Catheter

)

ALl L P R TR U

Vo aah Wy

Catheter

w135 cm in length
Ww{ KSFGK Aad odnpyékmdntoYY
Burr

wElliptical shaped with 2,000 to 3,000 microscopic diamond crystals on the distal
edge. The proximal surface of the burr is smooth

wThe brass burr is nickel coated

wThe diamond crystals are 20 microns in size, with only 5 microns extruding from the
nickel coating

wVarious sizes: 1.25, 1.5, 1.75, 2.0, 2.15, 2.25+2:38;

Hellenic Institute of Cardiovascular Diseases
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Burr Size and Guide Selection

- wGuide catheter with side
Recommended Minimum ID

guide catheter required holes
(French) (Inches)

Burr diameter

Mm Inches

e o8 o0 o080 wGuide catheter that
1.50 0.059 6.0 0.063 . .
provides coaxial
1.75 0.069 7.0 0.073 ] I | d
2.00 0.079 3.0 0.083 engagement WI re_ uce
5 1s 0.085 50 0.085 u_nfavorablegwdewwe
2.25 0.089 9.0 0.093 bIaS
2.38 0.094 9.0 0.098
2.50 0.098 9.0 0.102 wGuide catheter to

accommodate the final

*
Recommended Curves burr size to be utilized

Left Right
Q Curve® FR4
CLS™ Multi-purpose * Avoid abrupt primary and secondary curves.

Hellenic Institute of Cardiovascular Diseases

www.e-Cardio.gr



Guide wire bias (divergence from the central axis of the vessel)

catheters and possible
positions of the guide
catheter and the impact on
the guidewire

| ‘Thequidewire placement plays an important role in
the efficiency.ofdebulking

SN

www.e-Cardio.gr /



\\

Rotawiretx Cf 2LJLIe | YR 9 E U NJ

Rotawirem Floppy Guide Wil'e 3gocm tOtal Iength Ro%%gnimr’e" Extra SIlpport Guide Wire
(0.356mm) 0.008" Spring T 330cm total length
Ma?crr:;m VF(o',127mm) i + ]IZ:E l * . (:Dul\rnolov {;_(:8??';") ' .
Spring Tip ) > e
Diameter )»22cm—‘<——13 a“_>|%?ggz:£ " (3.2023;9;’;? '—ucm—‘L—san—>l gggg:“_i)
wFlexible andorqueableto enhance wSpring Tip (2.8cm)
navigation

wLead wire for those physicians
wSignificantly reducedjuidewire bias NEIjdZANAY 3 | aadA

wShort Spring Tip (2.2cm) A stitfer GW dose not always produce an
unfavorable bias but sometimes makes favorabls

bias which may help a sufficient ablation of
angulated heavily calcified lesion.

‘ Hellenic Institute of Cardiovascular Diseases
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Use more frequentlymicrocathetersfor wire exchange

In cases where theotawire cannot
be advanced past thelesion a
conventional angioplasty wire with
an exchangemicrocathetercan be
used.Therotawire can be advance
and positioned distally.

www.e-Cardio.gr — '



Advancing the burr

V Nonactivatedburr advancementreaching the platform segment

V Activated burr advancement

To reach the platform segment, lowpeed (100120000 rpm ) can be used
to minimize ablation. The whole system can be advanced by defeating the
brake and holding the wire.

V Dynaglideis not recommended for advancemehécause the
rotational speed does not fall when resistance is met.

Dynaglideis a control that sets the
rotation speed of therotablator at
50.00390.000 rpm and is used for
reducing friction when removing the
device.

www.e-Cardio.gr



Ablating Technique

Proper: Slow/Smooth/Short

great

) Feedback During Ablation a.chcevemenits
Visual

=
w Smooth advancement under fluoroscopy E tl me-

w Contrast injection to discern lesion contours and borders
A Auditory

w Pitch changes relative to resistance encountered by burr
A Tactile

w Advancer knob resistance

w Excessive drive shaft vibration: excessive load on burr advanced too
rapidly

‘ Hellenic Institute of Cardiovascular Diseases
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ROTATIONAL ATHERECTOMY PROTOCO

2 KIFG Aa Yé& 0O02yvOSLJ: 27F

To debulk plaque?
or

To modify plague?

Hellenic Institute of Cardiovascular Diseases
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ROTATIONAL ATHERECTOMY PROTOCO

Different protocols for rotational atherectomy have been
Investigatedin an attempt to obtain the highest acute and at loRg
term success rate with the lowest risk of procedural complications

Particular attention has been paid to:

U Burr size (burr to artery ratio)
U Rotablation speed

U Motion pattern of the burr

www.e-Cardio.gr
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ROTATIONAL ATHERECTOMY PROTOCO

Burr selection is dependent on the treatment strategies with
Rotablator.

APRIMARY THERARYaximal safe debulking with no further
adjunctive treatment. Burr/Artery ratio 0.750.85/1

ALESION MODIFICATIQMproving lesion/vessel characteristics
(compliance) in order to allow adjunctive technologies (DCA, PTCA, St

Burr/Artery 0.6-0.7/1

www.e-Cardio.gr



STRATAS Study To DetermietablatorAnd Transluminal

Angioplasty Strategy
500 platients

| |
Agresive Routine
Burr/artery ratio of 0.80-0.85 Burr/artery ratio of 0.70-0.7¢

GAOK 2N 6AlKz2dzi! R2ogy WG A @S t

Procedural results:

Max. Burr size (mm) 1.8mm 2.1mm
Burr/artery ratio 0.71 0.82
Burrs used 1.9 2.7
Acute results:
final MLD 1.97 1.95mm
residualstenosis 26% 27%
clinical success 93.5% 93.9%
CKMB rise >5 »nl 7% 11%
6 month results:
TLR 22% 31%
MLD 1.26mm 1.16mm
loss index 0.54 0.62
angiographic restenosis 52% 58%

Hellenic Institute of Cardiovascular Diseases
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wY 2 RA T af@plague?z v

w A Y LINB&pragudand vessel compliance

X«

WOSUUSNI LISNF2NYAY3I t/ L AY
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ROTATIONAL ATHERECTOMY PROTOCO

stepped burr approach vs. single burr approach

U Bigger burrs maylebulk more of the lesion but they also may damage/activate
more blood cells.

U Starting with smaller burrs reduces the plaque burden to the distal bed and a
patent lumen is achieved in a shorter period of time

U A RotAtechnigue with 2 burrsnay be chosen in order to reduce the
incidence of the nereflow phenomenon. The smaller burr (usually 1.25 mm) is
used first, followed by a larger burr based on the size of the vessel, aiming at a

burr/vessel ratiothat does not exceed 0:6.7. However sometimes a single
small burr is sufficient.

Hellenic Institute of Cardiovascular Diseases
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ROTATIONAL ATHERECTOMY PROTOCOLS

Theatherectomyspeed must be approximately 140000 rpm

although there is no clear cubff and some operators use 150,000 rpm.
(may be beneficial for the reduction of slow flow or no reflow)

www.e-Cardio.gr

Platelet
Aggregates

per mi of
blood

140 Control
Burr Speed (rpm x 1000)

n=8 for each group
*p < 0.001 when compared to other groups



ROTATIONAL ATHERECTOMY PROTOCOLS

Motion pattern of the burr

Do not push theaotablator into the
lesion.The intermittent application ofRotAwithin

lesionis preferred;!. &S at SO Ay 3

Gt SO1TAYy3Ié¢ GSOKYyAldzS A& d
forward and backward the lesiomavoiding crossing
the entire lesion during the initial passage

Gt SOYRWIALY LINBISYyda aiNE
wall, allows wire to reposition as vessel compliance
changes withdebulking

CAYS 2T NIXzy a

pntrast injection

Intermittent pull back for coronary-perfusi

Hellenic Institute of Cardiovascular Diseases
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ROTAFLUSHY / h/ Y ¢! L[ é

CARAFE STUDY PILOT

Cocktail Attenuation of Rotational Ablation How Hfects X
+ AN dzE €t €& StAYAYl WSH { R{6fc2 AIKGIYZ2AYES VI
when used with current technique modification:

ADuringRotA 500 ml ofheparinised(5000 units) normal saline
solution with 5 mgverapamiland 1000> itroglycerine is

administered locally, with a vievio preventing thrombus

formation and vascular spasm, and avoiding theho
reflow phenomenon.

‘ Hellenic Institute of Cardiovascular Diseases
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Other cautions in Ablating Technigque

w During the ablation,
excessive deceleration
(more than 5,000 rpm)

must be avoidedecause it
results in improper ablation and
Increases the risk of vessel injury,
the formation of large particles, and
iIschemic complications related to
excessive heat generation

Hellenic Institute of Cardiovascular Diseases
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Other cautions in Ablating Technigque

Aavoid rapid advancementgottering, force
AAvoid stopping or starting the burr in the lesic

Advoid stopping burr distal to lesion

......................................

Advoid adjusting rpm's during ablation

PRTTTa

Advoid the burr to remain in one location while rotating
at high speeds

A Avoid burring in the guide catheter

A Finish with one polishing run.
W b2 wta RNRLJ
W [AGGES G2
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A As the indications for angioplasty grow with Drug
Eluting stents, so will the number of complex lesions tt
be treated

I Calcified lesions
I Long & diffuse disease

I Small vessels

I

I

" Bifurcations
- Multi -vessel disease

A Number of patients sent for CABG may decrease

Do We NeedRrotablator?

Hellenic Institute of Cardiovascular Diseases
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TheRotablatoris mainly used to improve

procedural success rate in heavily calcifie
lesions

Hellenic Institute of Cardiovascular Diseases
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Calcified Lesions
Can somebody help me?

The prevalence of severe calcium, defined as superficial in nature
with greater than 18@\arc, is estimated to present itselh 12% of
OF 4S& dzaAy3 I YyIAZ2ANILIKAO AYI 3.
seen in approximately 26% of cases

Achieving optimal stent expansion is a crucial fact for both acute

Stent Deployment in outcomes andrestenosisrates
Heavily Calcified Vessel

Heavy calcification increases the risk of incomplete stent expansio

AAsymmetrical stent expansion occurs in up to 50% of cases
where calcium is not treated before stent deployment

Unapposed Stent

www.e-Cardio.gr




TheRotablatoris mainly used to improve procedural succe

rate in _heavily calcified lesions

V The rate of failure to reach the target site within the coronary artery
with the stent increases from 1.8% in necalcified lesions up to 5.8% in
heavily calcified vessels.

V Rotablatorthrough plaque/lesion modification and improvement of
arterial compliance allows the passage of balloons and stents, facilitates
a more uniform and symmetrical stent deployment.

Hellenic Institute of Cardiovascular Diseases
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RotablatorEnables You To Treat Calcified Vessels Effect
and facilitates GREAT RESULTS

o

Hellenic Institute of Cardiovascular Diseases

www.e-Cardio.gr



Theoretically, RA and DES could act synergistically in

complex lesions

Device Synergy
| |

DES Rotational Atherectomy

w Plaque compression w Pulverizes plaque

3 g?:\];feorll?smgl ; sutli?:pgcl;oil w Effective in calcified lesions
w Changes lesion compliance

w Achieves larger MLD A
) Smooth lumen w Decreases plaque shifting

w Suppresneointimal proliferation

T~ RotaDE

wkull stent expansion and deployment
wDecreasesubacutethrombosis
wBetter MLD

www.e-Cardio.gr _—



Eurointervention 2009 Aug,5(31370-4
Rotational atherectomy followed by drug-eluting stent implantation in calcified coronary lesions.

Furuichi S, Sanaiorgi G, Godino C, Airoldi £, Montogfano M, Chieffo A Michey |, Cadino M, Colomdo A

The rate of target lesion revasculansation (TLR) was 9.5%.

CONCLUSIONS: RA followed by DES implantation in severaly calcified coronary lesions appears to be feasible including high rate of procedural
success and lew-incidence of TLR considenng this complex lesion subset

96 patients

J hvasive Cardiol 2011 Jan,23(1):28-32

Drug-eluting stents following rotational atherectomy for heavily calcified coronary lesions: long-term clinical
outcomes. ) X
Benezet ) Digzdela Liera LS, Cubero JM Vi3 M. Fernandez-Quero M, Sanchez-Gonzalez A 1 02 Consecutwe patlents

The combined endpoint occurred in 12.7% of cases.

CONCLUSION: DES following rotational atherectomy for heavly calcified coronary lesions is a safe and effectve procedure that provides good long-
term clinical outcomes

Heflane J Cargolt 2011 Sep-0c1,52(5):395.405
The use of rotational atherectomy and drug-eluting stents in the treatment of heavily calcified coronary lesions.

Dardas P, Mazidis N Ninigs V, Tsikaderns D, Theofilogignnakos EK, Lampropoulos S
major adverse cardiac events was 14.85%.

CONCLUSIONS: The combination of RotA and DES in calcified coronary antery lesions has a very good angiographic result and a satisfactory chinical
outcome

184 patients

Hellenic Institute of Cardiovascular Diseases
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Zhonghus Xn Xue Suan Bing Zs Zhi 2013 Jun41{8)457-81
[Safety and efficacy of rotational atherectomy followed by drug-eluting stenting for treating patients with heavily
calcified coronary lesions].
[Article in Chinese) 65 cases
WO LiuJ LuMY MaYL Zhao H Ding RJ. Liu CF. Wang WM
major adverse cardiovascular events13.8%

CONCLUSION: Rotational atherectomy followed by drug-eluting stent implantation is a safe and efficient technique for treating heawvly caicfied
corenary lesions

Cathetar Cargdovass intary, 2013 Fed 81(2):265-91. doc 10.1002/cca 24257 Epub 2012 May 2
Long-term clinical outcome of rotational atherectomy followed by drug-eluting stent implantation in complex
caicified coronary lesions. .

i 205 patients
Abdel-\WWahab M, Baev R, Disker P, Kassner G Khattab AA Toelg R, Sulimov D, GeistV, Richardt G

the cumulative incidence of MACE (Kaplan-Meier estimate) was 17.7%.

CONCLUSION: This study represents the largest European data set of patients treated with RA in the DES era. RA followed by DES implantation in
calchied coronary lesions appears to be feasible and effective, with a high rate of procedural success and low incidence of TLR and MACE at long
term consedenng this complex patient and lesion subsat

Hellenic Institute of Cardiovascular Diseases
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However it should be emphasized that any reductionrefstenosis

might well have resulted from DES platform alon@nhile
Rotablatormay only contributed by allowing stent delivery and
proper deployment

Hellenic Institute of Cardiovascular Diseases

www.e-Cardio.gr ——



Controversy exists over whethaotablation should be
performed due to the presence of severe calcifications in t

coronary angiogran{primary rotablation) or only

after failed conventional coronary intervention

(secondaryrotablation).

‘ Hellenic Institute of Cardiovascular Diseases
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ROTAXUS

A Prospective, Randomized Trial of
High-Speed Rotational Atherectomy Prior to
Paclitaxel-Eluting Stent Implantation in
Complex Calcified Coronary Lesions

.. to evaluate whether routine rotablation
prior to DES implantation is more
effective than the standard of care
(balloon and DES) in the setting of
complex calcified coronary artery
disease.

Hellenic Institute of Cardiovascular Diseases
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ROTAXUS

240 patients enrolled between August 2006 and March 2010 at 3
clinical sites in Germany
|

1:1 randomization

1

Rota + PES PTCA + PES
(N=120) R

240 patients analyzed with complete in-hospital follow-up

- 2 patients died in-hospital
- 6 patients withdrew consent
- 5 patients lost at follow-up

Clinical follow-up at 9 Angiographic follow-up at 9
months in 96.2% (N=227) months in 80.5% (N=190)

Hellenic Institute of Cardiovascular Diseases
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p=1.0 = Rota+PES " PTCA+PES
96.7% 96.7%

Procedural outcome

p=0.02

=0.08
. 12.3%

0 25% 4.2%

Angiographic Stent loss Crossover Strategy
success* success**

Hellenic Institute of Cardiovascular Diseases
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Primary Endpoint

In-Stent Late Lumen Loss at 9 Months

Rota+PES PTCA+PES

Hellenic Institute of Cardiovascular Diseases
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In-Hospital Outcome

m Rota+PES " PTCA+PES

0.8%0.8% 0.8%
0

Mi TVRe-PCI CABG MACE* ST

Hellenic Institute of Cardiovascular Diseases
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Events at Follow-Up

m Rota+PES " PTCA+PES

p=10

08% ¢

MACE*  Definite ST

Hellenic Institute of Cardiovascular Diseases
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ROTAXUEONCLUSIONS

V Although routine RA did not improve DES efficacy, RA
remains an important tool foruncrossableor undilatable
lesions and improves overall procedural success In this setting.

V A strateqy of balloon dilation with provisional
rotablation before stentingshould remain the default

strategy for complex fibrotic/calcified lesions in the
DES era.

www.e-Cardio.gr
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Rotational atherectomyof severely calcified coronary artery lesions

experience at Zurich University Hospital
Marietta Puck, CharlottReglj StefarnToggweiler Thomas H. N & CNfIsKicher

Cardiovascular Centre, University Hospital Zurich
Death, MI, TVR, major bleeding, or hospitalization for heart failure

1.00
logrank p = 0.76

o o o
S o @
o o o
1 1 1

Proportion of patients

o
n
o

0.00

I 1 1 I | I I

0 30 60 90 120 150 180
Tage

Primary rotablator treatment
Secondary rotablator treatment

In patients with failed conventional interventiorrotablation is feasible and associated witl
periproceduralcomplications and clinical outcomes at 6 months similar to those for prims

rotablation

Hellenic Institute of Cardiovascular Diseases
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@ Europesn Heart Joumal (2010) 31, 25012555 ESC/EACTS GUIDELINES o
CURDPEAN doc 10,9053/ aurheany ehq2 77 N

JOONESY ar
CARDIOLOOY™

Guidelines on myocardial revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association for

Cardio-Thoracic Surgery (EACTYS)

Rotablation is recommended for preparation of heavily calcified or severely fibrotic lesions that cannot be crossed by a
balloon or adequately dilated before planned stenting.

Hellenic Institute of Cardiovascular Diseases
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The decision to usmtablation should be made
early, before large dissections appeatr.
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