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VThe correct choice of equipment can make 
a complex intervention appear effortless,  
 

Vwhereas the less appropriate 
equipment choices can make a 
straightforward intervention, 
laborious and challenging. 

Can we have the right tool to do the job ? 
A thorough knowledge of the basic angioplasty equipment is required for 

coronary intervention.  



David Auth first described rotational ablation in 1986 as a technique 

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

So what has happened since the introduction of rotational 
ablation?  

VWe began with great enthusiasm  for a technique unlike DǊǳŜƴǘȊƛƎΩǎ 

balloon, but the initial hope for a lower restenosis rate due to lack of barotrauma 

and vessel dissection was not corroborated by the DART,4 the ERBAC,5 the STRATAS6 
or CARAT trials7 or a meta-analysis of multiple trials published by Bittl.  



VThe initial tide of enthusiasm was then supplanted by a severe 
decrease in the rate of utilization of this procedure almost to the 

point where emerging fellows from interventional training programs are 
reluctant to use the Rotablator, since they have had minimal exposure to it . 

By 2003ς2004, the rate of rotational atherectomy use in the U.S. as 
reported by the ACC-NCDR and in Europe ǿŀǎ Җ р҈Φ 



VCost (It is an expensive device) 

 
VTime  

 

VTechnically challenging ό¢ƘŜǊŜ ƛǎ ǘƘŜ ƳȅǘƘ ƻŦ ŀ άŘƛŦŦƛŎǳƭǘέ ǇǊƻŎŜŘǳǊŜύ 

 

VTraining (Rotablation has a learning curve) 

 
VNeed familiarity with device and experienced operator 

 
VComplications 

 
VInjury Extension and Geographical Miss  

 
Vw/¢Ψǎ ǿŜǊŜ ƴƻǘ ŀōƭŜ ǘƻ ǇǊƻƻŦ ŀƴȅ ŀŘǾŀƴǘŀƎŜ ƻŦ Rotablation  versus POBA 
(ERBAC[1997], SPORT[2000], ARTIST[2001]) 

The Dark Side of Adjunctive Rotational Atherectomy  



VIt removes plaque by abrading the atherosclerotic 
material, producing millions of microparticles which 
are smaller than red blood cell.  

 
VThese microparticles are dispersed into the distal 
coronary circulation and are cleared by reticulo-
endothelial system in liver, lung, and spleen. 

High-speed rotational atherectomy with the Rotablator system has an 
unique characteristic compared with other atherectomy devices.  

5 Micron Bead 



According to this principle, the burr preferentially abrades hard 
and even calcified atherosclerotic plaque while deflecting the 

normal tissue, which is soft and elastic. 

Helpful analogies:  
Shaving 
A nail file 

Direction of motion Direction of motion 

Elastic tissue deflects 
out of the way 

Forceful 
mechanical 
breakdown of 
matter 

Differential cutting means the ability to remove hard (inelastic) tissue while sparing 
soft (elastic) tissue which can deflect away from the advancing rotating abrasive 

burr.  

Differential atherectomy 



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

 
VThe faster something is turned 
the more the friction is reduced  

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

Removal of cork from wine bottle. If 
a cork is twisted as it is pulled , the 
friction is reduced and the cork can 
be withdrawn easily 

Helpful analogies 
Removing a cork from a champagne 
bottle 
Taking a ring off a finger 

Orthogonal displacement of friction 



 

ωMinimises vessel wall stretch 
and elastic recoil 

ωEliminates vessel barotrauma 

ωRemoves all plaque 

morphologies; Soft, fibrotic, 
calcified 

ωProduces a smooth lumen 
channel for improved 
hemodynamic flow 

ωFacilitate stent delivery and 
expansion 

 post-PTCA procedure post-Rotablatorϯ procedure 
(with minimal vessel injury) 

Rotablator: Benefits 



DynaGlideϰ Ŧƻƻǘ ǇŜŘŀƭ Console 

Compressed air 
or nitrogen 

Tank, regulators, attachments 

Hardware Components Overview 



Burr catheter 

Advancer 

WireClipTM Torquer  
& Guidewires 

Disposable Components Overview 



Catheter 

ω135 cm in length 

ω{ƘŜŀǘƘ ƛǎ ΦлруέκмΦптоƳƳ 

Burr 

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

ωThe brass burr is nickel coated 

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

ωVarious sizes: 1.25, 1.5, 1.75, 2.0, 2.15, 2.25, 2.38, 2.5 mm 

RotalinkTM Exchangeable Catheter 



Burr Size and Guide Selection 

ωGuide catheter with side 
holes 
 
ωGuide catheter that 

provides coaxial 
engagement will reduce 
unfavorable guidewire 
bias 
 
ωGuide catheter to 

accommodate the final 
burr size to be utilized Recommended Curves* 

* Avoid abrupt primary and secondary curves.  



The guidewire placement plays an important role in 
the efficiency of debulking 

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

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



ω Flexible and torqueable to enhance 
navigation 

 

ω Significantly reduced guidewire bias 

 

ω Short Spring Tip (2.2cm) 

 

ω Light rail support 

330cm total length 

ω Spring Tip (2.8cm) 

 

ω Lead wire for those physicians 
ǊŜǉǳƛǊƛƴƎ ŀ άǎǘƛŦŦŜǊέ ǿƛǊŜ 

330cm total length 

Rotawireϰ CƭƻǇǇȅ ŀƴŘ 9ȄǘǊŀ {ǳǇǇƻǊǘ DǳƛŘŜ ²ƛǊŜ 

A stiffer GW dose not always produce an 
unfavorable bias but sometimes makes favorable 
bias which may help a sufficient ablation of 
angulated heavily calcified lesion. 



In cases where the rotawire cannot 
be advanced,  past the lesion a 
conventional angioplasty wire with 
an exchange microcatheter can be 
used. The rotawire can be advanced 
and positioned distally. 

*** Finish the intervention on a normal wire 

Use more frequently microcatheters for wire exchange 



VNonactivated burr advancement-reaching the platform segment 

 

VActivated burr advancement 
To reach the platform segment, low-speed (100- 120000 rpm ) can be used 
to minimize ablation. The whole system can be advanced by defeating the 
brake and holding the wire.  
 

VDynaglide is not recommended for advancement because the 

rotational speed does not fall when resistance is met. 
 

Dynaglide is a control that sets the 
rotation speed of the rotablator at 
50.000-90.000 rpm and is used for 
reducing friction when removing the 
device. 

Advancing the burr  



ÅVisual 

ωSmooth advancement under fluoroscopy 

ωContrast injection to discern lesion contours and borders 

ÅAuditory 

ωPitch changes relative to resistance encountered by burr 

ÅTactile 

ωAdvancer knob resistance 

ωExcessive drive shaft vibration:  excessive load on burr advanced  too 
rapidly  
 

Feedback During Ablation 

Proper: Slow/Smooth/Short 

Ablating Technique  



ROTATIONAL ATHERECTOMY PROTOCOLS 

²Ƙŀǘ ƛǎ Ƴȅ ŎƻƴŎŜǇǘ ƻŦ άǊƻǘŀōƭŀǘƛƴƎ ŀ ƭŜǎƛƻƴέ 
 

To debulk plaque? 
 

or  
 

To modify plaque? 



Different protocols for rotational atherectomy have been 
investigated in an attempt to obtain the highest acute and at long-
term success rate with the lowest risk of procedural complications 
 
Particular attention has been paid to: 
 
üBurr size (burr to artery ratio) 

 
üRotablation speed 

 
üMotion pattern of the burr 
 

ROTATIONAL ATHERECTOMY PROTOCOLS 



 

ÅPRIMARY THERAPY:  Maximal safe debulking with no further 

adjunctive treatment.  Burr/Artery ratio 0.75-0.85/1 
 

ÅLESION MODIFICATION:  Improving lesion/vessel characteristics 
(compliance) in order to allow adjunctive technologies (DCA, PTCA, Stent).  

Burr/Artery 0.6-0.7/1 
 

Burr selection is dependent on the treatment strategies with 
Rotablator. 

ROTATIONAL ATHERECTOMY PROTOCOLS 



500 patients 

Routine 

Burr/artery ratio of 0.70 - 0.75 

!ŘƧǳƴŎǘƛǾŜ t¢/!   җ п !¢a 

Routine strategy 
(plaque modification) is 
better than aggressive 
debulking. 

 
Results: 

 
Routine 

 
Aggressive 

Procedural results: 
  Max. Burr size (mm) 
   Burr/artery ratio 
   Burrs used 

 
1.8mm 

0.71 
1.9 

 
2.1mm 

0.82 
2.7 

Acute results: 
   final MLD 
   residual stenosis 
   clinical success 
   CK-MB rise >5 x nl 

 
1.97 
26% 

93.5% 
7% 

 
1.95mm 

27% 
93.9% 
11% 

6 month results: 
   TLR 
   MLD 
   loss index 
   angiographic restenosis 

 
22% 

1.26mm 
0.54 
52% 

 
31% 

1.16mm 
0.62 
58% 

Agresive 

Burr/artery ratio of 0.80 - 0.85 

ǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ   Җ м !¢a t¢/! 

STRATAS  Study To Determine Rotablator And Transluminal 
Angioplasty Strategy 



 
 

 

 
 
 
 
 

ωƳƻŘƛŦƛŎŀǘƛƻƴ of a plaque 
 
ωƛƳǇǊƻǾƛƴƎ the plaque and vessel compliance  
 
ωōŜǘǘŜǊ ǇŜǊŦƻǊƳƛƴƎ t/L ƛƴ ŘƛŦŦƛŎǳƭǘ ǎƛǘǳŀǘƛƻƴǎ 

Rotablator has been newly re-defined as a tool for: 



ROTATIONAL ATHERECTOMY PROTOCOLS 

üBigger burrs may debulk more of the lesion but they also may damage/activate 
more blood cells.  

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

 

üA RotA technique with 2 burrs may be chosen in order to reduce the 

incidence of the no-reflow 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 ratio that does not exceed 0.6-0.7. However sometimes a single 

small burr is sufficient. 

stepped burr approach vs. single burr approach 



The atherectomy speed must be approximately 140000 rpm, 
although there is no clear cut-off and some operators use 150,000 rpm.  

(may be beneficial for the reduction of slow flow or no reflow) 

The higher the rotational speed, the more platelets are 
activated 

ROTATIONAL ATHERECTOMY PROTOCOLS 



Motion pattern of the burr 

Do not push the rotablator into the 
lesion. The intermittent application of RotA within 

lesion is preferred;  ¦ǎŜ άtŜŎƪƛƴƎέ ǘŜŎƘƴƛǉǳŜ  
 
άtŜŎƪƛƴƎέ ǘŜŎƘƴƛǉǳŜ ƛǎ ǳǎŜŘΣ ǿƘŜǊŜ ǘƘŜ ōǳǊǊ ƛǎ ƳƻǾŜŘ 

forward and backward the lesion, avoiding crossing 
the entire lesion during the initial passage 
 
άtŜŎƪƛƴƎέ Ƴƻǘƛƻƴ ǇǊŜǾŜƴǘǎ άǘǊŜƴŎƘƛƴƎέ ƛƴǘƻ ŀǊǘŜǊƛŀƭ 
wall, allows wire to reposition as vessel compliance 
changes with debulking  
 
 

Intermittent pull back for coronary perfusion and/or contrast injection 

¢ƛƳŜ ƻŦ Ǌǳƴǎ мрά 

ROTATIONAL ATHERECTOMY PROTOCOLS 
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CARAFE STUDY PILOT  
Cocktail Attenuation of Rotational Ablation Flow Effects 

±ƛǊǘǳŀƭƭȅ ŜƭƛƳƛƴŀǘŜǎ ά{ƭƻǿ Cƭƻǿέ ŀƴŘ άbƻ-wŜŦƭƻǿέ ǇƘŜƴƻƳŜƴƻƴ 
when used with current technique modification: 

 

USE RotaFlush 

ÁDuring RotA, 500 ml of heparinised (5000 units) normal saline 
solution with 5 mg verapamil and 1000 ˃ Ǝ nitroglycerine is 

administered locally, with a view to preventing thrombus 
formation and vascular spasm, and avoiding the no-
reflow phenomenon. 

ROTAFLUSH - ά/h/Y¢!L[έ  



ωDuring the ablation, 
excessive deceleration 
(more than 5,000 rpm) 
must be avoided because it 

results in improper ablation and 
increases the risk of vessel injury, 
the formation of large particles, and 
ischemic complications related to 
excessive heat generation 

Other cautions in Ablating Technique  



 

ÅAvoid rapid advancement, dottering, force 
 
ÅAvoid stopping or starting the burr in the lesion 
 
ÅAvoid stopping burr distal to lesion 
 
ÅAvoid adjusting rpm's during ablation 
 
ÅAvoid the burr to remain in one location while rotating 
at high speeds 
 
ÅAvoid burring in the guide catheter 
ÅFinish with one polishing run. 
 ω  bƻ wta ŘǊƻǇ 
 ω  [ƛǘǘƭŜ ǘƻ ƴƻ ǊŜǎƛǎǘŀƴŎŜ 
 

 
 

Other cautions in Ablating Technique  



ÅAs the indications for angioplasty grow with Drug-
Eluting stents, so will the number of complex lesions to 
be treated 
ïCalcified lesions 

ïLong & diffuse disease 

ïSmall vessels 

ïBifurcations 

ïMulti -vessel disease 

ÅNumber of patients sent for CABG may decrease 

 
Do We Need Rotablator?  



The Rotablator is mainly used to improve 
procedural success rate in heavily calcified 

lesions 



 
Calcified Lesions 

Can somebody help me? 
 

The prevalence of severe calcium, defined as superficial in nature 
with greater than 180Á arc, is estimated to present itself in 12% of 
ŎŀǎŜǎ ǳǎƛƴƎ ŀƴƎƛƻƎǊŀǇƘƛŎ ƛƳŀƎƛƴƎΦ  ²ƘŜƴ L±¦{ ƎǳƛŘŀƴŎŜ ƛǎ ǳǎŜŘΣ ƛǘΩǎ 
seen in approximately 26% of cases. 
 
Achieving optimal stent expansion is a crucial fact for both acute 
outcomes and restenosis rates 
 
Heavy calcification increases the risk of incomplete stent expansion 
 

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

 
 
 



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

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

 
 
 
 
 
 
 

VIn heavily calcified lesions procedural success rate with RA 
ranges from 89 to 98% 

The Rotablator is mainly used to improve procedural success 
rate in heavily calcified lesions 



Rotablator Enables You  To Treat Calcified Vessels Effectively 
and facilitates GREAT RESULTS 



Device Synergy 

DES 
ω  Plaque compression 
ω  Scaffolding support 
ω  Prevents elastic recoil 
ω  Achieves larger MLD 
ω  Smooth lumen 
ω  Suppress neointimal proliferation 

Rotational Atherectomy 
ω  Pulverizes plaque 
ω  Effective in calcified lesions 
ω  Changes lesion compliance 
ω  Decreases plaque shifting 

Rota-DES 

ω Full stent expansion and deployment 
ω Decrease subacute thrombosis 
ω Better MLD 
ω Decrease restenosis and TLR 

Theoretically, RA and DES could act synergistically in 
complex lesions  







However it should be emphasized that any reduction of restenosis 

might well have resulted from DES platform alone , while 
Rotablator may only contributed by allowing stent delivery and 

proper deployment 



Controversy exists over whether rotablation should be 
performed due to the presence of severe calcifications in the 

coronary angiogram (primary rotablation) or only 

after failed conventional coronary intervention 

(secondary rotablation). 







Procedural outcome 









VAlthough routine RA did not improve DES efficacy, RA 
remains an important tool for uncrossable or undilatable 
lesions and improves overall procedural success in this setting.  

 

VA strategy of balloon dilation with provisional 
rotablation before stenting should remain the default 
strategy for complex fibrotic/calcified lesions in the 
DES era. 

ROTAXUS-CONCLUSIONS 



Rotational atherectomy of severely calcified coronary artery lesions: 
experience at Zurich University Hospital 

Marietta Puck, Charlotte Regli, Stefan Toggweiler, Thomas F. [ǸǎŎƘŜǊ, Nils Kucher 
Cardiovascular Centre, University Hospital Zurich 

In patients with failed conventional intervention rotablation is feasible and associated with 
periprocedural complications and clinical outcomes at 6 months similar to those for primary 

rotablation. 





W¦{¢ 5h L¢ ΧΧΧΧΦΦ 9!w[¸ 

The decision to use rotablation should be made 
early, before large dissections appear. 




