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MY CRITERIA

 Age and comorbidity

 Functional status

 Prognosis

 Chronic kidney disease

 Length of the lesion

 Procedural challenges



PROCEDURAL CHALLENGES FOR SEVERELY CALCIFIED LESIONS

• Crossing

• Lumen gain

• Final treatment



CROSSING THE LESION
MATERIALS

0.018/0.014
wire

0.018/0.014
support
catheter

Coronary
balloon

catheters

Outback or
retrograde 
puncture



WIRES

 Kink resistance and shape 
retention capability (nitinol
core)

 Crossability (hydrophilic 
coating)

 Steerability

V18 (Boston Scientific) – 12g
Treasure 12 (Asahi) – 12g

Astato 30 (Asahi) – 30g

Command 0.014 
(Abbott)

My favorite one:



SUPPORT - RE-ENTRY CATHETERS – RETROGRADE APPROACH

TrailBlazer (Medtronic)
Seeker (Bard)
QuickCross (Philips) Outback 

(Cardinal 
Health)

Retrograde 
tibial puncture

Angled support 
catheters / 

Berenstein catheter

Berenstein

.014‘ Quick cross



CORONARY BALLOONS

Monorail PTCA 
Katheter

My favorite one:

MaverickTM PTCA balloon catheter
Boston Scientific



CHALLENGES IN CALCIFIED LESIONS
LUMEN GAIN & DRUG ELUTION

Drug 
elution

Stent

Expansion
Recoil



LUMEN GAIN
TOOLS

10

PLAQUE-CHANNELING GROOVES

Nitinol Constraining 
Structure

UNIFORM 
DILATATION 

PILLOWS

Key Features 

• Nitinol Constraining Structure

• Uniform Dilatation Pillows 

• Plaque-Channeling Grooves 

Performance Benefits

• Controlled, Predictable, Uniform Inflation

• Reduced “Dog-Boning” 

• Concentric Secondary Profile  

CHOCOLATE® PTA Catheter 
(TriReme Medical)                                     

with Nitinol Constraining Structure

Designed to provide protection from torsional, radial and longitudinal 

stresses that can lead to vessel trauma. 

Courtesy of TriReme Medical

Scoring 
balloon

Cutting
balloon

Chocolate
balloon

4
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How to manage …..

PTA

Cutting-balloon

Scoring balloon

DCB

Stent / DES

Atherectomy device

Re-entry devices

Atherectomy

Lithoplasty

Pave & Crack



SCORING BALLOON

PANTHER Registry

Lugenbiel et al, VASA. 2017 Nov 8:1-

Lugenbiel et al, VASA. 2017 Nov 8:1-7
Kufner et al, JACC Intv 2017;10:1332–40



DIRECTIONAL ATHERECTOMY

Medtronic

Case of a severely calcified lesion treated by
directional atherectomy (HawkOne, Medtronic)



DIRECTIONAL ATHERECTOMY
DEFINITIVE CA++ TRIAL

Primary 
effectiveness

92%



DIRECTIONAL ATHERECTOMY
ADDITIONAL EVIDENCE

Minko et al, Cardiovasc Intervent Radiol (2014) 37:1165–1170



LITHOPLASTY

Schockwave IVL Catheter, Schockwave Medical, Inc



LITHOPLASTY
EVIDENCE

DISRUPT PAD trials I & II



PREVENTION OF RESTENOSIS – FINAL TREATMENT
TOOLS

Bare-metal
stent

Covered stentDrug-coated
balloon

Drug-eluting/coated
stent



BARE METAL STENTS

Rocha-Singh et al. Catheterization and Cardiovascular Interventions 89:1250–1256 (2017)

Calcification is not a risk factor for patency loss or TLR



BARE METAL STENTS

Calcification did not affect
primary patency rate



INTERWOVEN NITINOL STENTS

Garcia et al, Catheterization and Cardiovascular Interventions 89:1259–1267 (2017)

@ 2 
years



DRUG-COATED BALLOONS IN CALCIFIED LESIONS

IN.PACT DCB and Calcium Registry Study (n=60) 

12 month Results1

Fanelli et al. Cardiovasc Intervent Radiol. 2014 Aug;37(4):898-907

• Retrospective analysis of 91 patients2

• Analysed at 6M post DEB
• Lesion calcification analysed by core labs (PACSS 

score + angiographic calcium score)
• Severity of lesion calcification is associated with LLL 

after treatment with DCB. 
• Author conclusion: “One possible approach to 

overcome this limitation might be plaque 
modification or removal prior to DEB usage”



ORBITAL ATHERECTOMY + DCB VS DCB

Freedom from TLR 12 M Primary Patency

Foley et al. Catheterization and Cardiovascular Interventions 89:1078–1085 (2017)



DIRECTIONAL ATHERECTOMY + DCB (DAART)

Severely calcified lesions
Mean lesion length: 11.5 cm 

CTOs: 13 % 

Bailout Stent: 6.7 %

12 M PPR: 90 %

12 M TLR: 10 %

Amputation rate: 0 %



DEFINITIVE AR TRIAL

Zeller et al. Circ Cardiovasc Interv 2017 Sep;10(9). pii: e004848



DRUG-ELUTING STENTS

Drug Coated Balloons1-6

Bare Metal Stents7-11

Drug-Coated Stents12

Drug-Eluting Stents13

1Micari A Et al. J Am Coll Cardiol Intv 2012; 2Tepe G et al. Circulation 2015;  3Zeller T et al. J Endovasc Therapy 2014; 4Schroeder H et al. Catheter Cardiovasc Interv 2015; 5Laird J. Endovacsular Today Feb 2015; 6Ansel G. TCT 
2015;  7Matsumura et al.  J of Vasc Surg. Jul 2013;  8-9www.accessdata.fda.gov; 10www.endovascularmagazine.eu 2013; 11Powell, R. Charing Cross 2015; 12Dake MD et al. Circ Cardiovasc Interv 2011; 13 Müller-Hülsbeck, S. VIVA 
2015.

DCB studies Stent studies

Eluvia DES



‚PAVE AND CRACK‘ TECHNIQUE

Technique:
1. Local anesthesia in the surrounding issues of the SFA lesion
2. PTA
3. Angiographic control and confirmation of the residual stenosis
4. Deployment of a Viabahn endoprosthesis and aggresive dilatation with

a high-pressure balloon catheter
5. Angiographic control and relining with Supera stents

79%

91%

J Endovasc Ther. 2018 Mar 1:1526602818763352.



MY TECHNICAL CHOICE IN SEVERE CALCIUM IN THE SFA

LEAVE NOTHING BEHIND - STRATEGY

• DAART + DCB

 LONG LESIONS

 NORMAL RENAL FUNCTION

 CLAUDICANTS

 LITHOPLASTY + DCB

 SHORT LESIONS

 CHRONIC KIDNEY DISEASE

 CLI + CLAUDICANTS

• IF STENT NECESSARY, THEN:

 DRUG-ELUTING STENT

LEAVE DIRECTLY A STENT BEHIND

• PTA ± SCORING BALLOON

 RECOIL < 30% ?

BARE METAL or DRUG-ELUTING STENTS

 RECOIL < 30% in the popliteal artery

SUPERA STENT

 RECOIL > 30%

VIABAHN + HIGH-PRESSURE BALLOON CATHETER ± SUPERA

In fit patients: In multimorbid patients:



QUESTIONS TO VASCUPEDIANS

 What is your technical choice in severely calcified lesions?

 Which of the new technologies are available in your cath lab?

 Do you use DCBs in calcified lesions?

 Which kind of study would be helpful in your daily practice regarding
calcified lesions in the SFA? 


