
Dr. Athanasios Diamantopoulos

MD, PhD, FRCR, EBIR, FCIRSE

Consultant Interventional Radiologist

& Senior lecturer (Hon)

Guy's and St.Thomas' Hospitals &

King’s College London



Disclosure

Speaker name:

Dr. Athanasios Diamantopoulos

❑I have the following potential conflicts of interest to report:

❑Receipt of grants/research support

❑Receipt of honoraria and travel support

❑Participation in a company sponsored speakers‘ bureau

❑Employment in industry

❑Shareholder in a healthcare company

❑Owner of a healthcare company

❑I do not have any potential conflict of interest      





Theoretical

Benefits

Mechanical

• Debulk plaque

• Improve vessel 

compliance

Downgrade lesion 

Improve 

procedural 

success

Biological

• Increase drug 

transfer to tissue

Enhance drug 

delivery and tissue

Bioavailability



Balloon angioplasty and stenting have their effect as a 

direct result of vessel stretching

Atherectomy enlarges the vascular lumen by removing 

tissue with little vessel stretching 

→ Basically it downgrades the lesion (i.e. Occlusion to 

stenosis) 

Mechanical



Atherectomy DE Stent

Atherectomy PCB

Plain balloon Stent

Plain balloon PCB

VS

Reduce dissection and thus bail-out stenting



Diamantopoulos A, Katsanos K. J Cardiovasc Surg (Torino). 2014 Oct;55(5):655-65. 



Plaque modification / Vessel Prep

The debulking effects may allow: 

o Uniform result post angioplasty result 

o Minimal barotrauma 

o Improved luminal gain

Benefits:

→Decreased risk of recoil and dissection

→Prevent negative remodeling & neointimal 

hyperplasia



1. Barbato E et al, EuroIntervention 2015;11:30-36.

A “modified” plaque post-atherectomy is more likely to 

demonstrate parallel-walled balloon inflation at lower pressure 

without “dog-boning”

Plaque modification / Vessel Prep



Biological



• Arterial calcification is 
frequently observed among 
patients with PAD, especially 
those with severe 
claudication or CLI1,2

• Arterial calcification severity
increases in distal arteries2,3

Femoral 
2.9

Popliteal
2.4

Tibial
3.4

Above the knee
2.7

Below the knee
3.3

Medial Calcification Severity2

Calcification in histological sections from 176 leg 
arteries from amputated CLI limbs.2

1. Zacharias SK, et al. Vasc Med. 2016;21(4):337-44. 

2. O'Neill WC, et al. Arterioscler Thromb Vasc Biol. 2015;35(2):439-47. 

3. Bishop PD, et al. Ann Vasc Surg. 2008;22(6):799-805.

1: barely visible calcification

2: confluent areas of calcification comprising <10% 
vessel circumference

3: calcification comprising 10-50% vessel circumference

4: calcification comprising >50% vessel circumference

2 - <3

1 - <2

3 - <4

4



Patel SD, et al. EJVES 2015

Cox regression:

HR:3.56 (95%CI: 1.6-7.7)



DCB Ath + DCB

Technical 

Success*
64.2% 89.6%

Bail-out 

Stent
3.7% 0%

Flow-

limiting 

Dissection
19% 2%

Zeller, VIVA 2014.

*Technical success: Defined as ≤ 30% residual stenosis following the protocol-defined treatment at the target lesion as determined

by the Angiographic Core Laboratory.  DCB, drug-coated balloon; DUS, duplex ultrasound;  SFA, superficial femoral artery

Adjunctive atherectomy combined with DCB may improve

procedural and clinical outcomes particularly for COMPLEX lesions



Plaque modification to enhance drug uptake?3,4 & to combat 

flow-limiting dissections?5

Debulking atherectomy → increase luminal gain prior to DCB 

use?1,2

1. Zeller T, et al. Circ Cardiovasc Interv 2017;10:e004848. 2. Zeller T, et al. J Endovasc Ther 2004;11:676-85.

3. Tellez A, et al. EuroInterv 2014;10:1002-8. 4. Foley TR, et al. Cath Cardiovasc Interv 2017;89:10078-85.

5. Cioppa A, et al. Cardiovasc Revasc Med 2012;13:219-23.

Plaque modification / Vessel Prep



Intraluminal Approach 

Occluded heavily calcified SFA  (straight stiff hydrophilic) 







Intraluminal Approach 

Occluded heavily calcified SFA  (straight stiff hydrophilic) 





69 year old female 

Diagnosis
1.  vf arrest 
2.  Thigh abscess (left thigh)  2012
3.  Peripheral Vascular Disease 
4.  lumpectomy left breast May-2019
5.  Lives alone 
6.  Hypertension 
7.  History of breast cancer May-2019
8.  Heart Failure 
9.  Ex smoker 
10.  Diabetic Retinopathy
11.  Diabetic foot ulcers 
12.  Diabetic foot 2020
13.  Diabetes Mellitus Type II 
14.  chronic osteomyelitis
15.  Cerbrovascular Accident [CVA, Stroke] 
(L parietal infarct) 
16.  BAV procedure 
17.  B/L diabetic foot infection + L CLI 

18.  Anaemia



→ (L) SFA stenosis detected proximally, 

50-99% (nearer 65%). 

→ (L) POP, TP-trunk, PTA and PER origins 

occluded. Flow reforms in (L) proximal 

PER. ? flow detected in proximal PTA. →

(L) ATA stenosis detected proximally, 50-

99% (nearer 55%). 

→ Diffuse disease detected in remaining 

lower limb arteries bilaterally, 20-49%





Proximal 1 cm cup 

Distal 1 cm cup 

Working zone





I place the filter at this stage

→ Why???





Before BeforeAfter After





1. Transcatheter plaque debulking

2. TASC complexity downstaging

3. Avoid plaque elastic recoil

4. Eliminate need for stenting

5. Modify calcium barrier / fibrotic plaques

6. Reduce vessel wall barotrauma

7. Improve drug bioavailability



 Atherectomy improves acute outcomes and 

reduces need for stenting

 Combined atherectomy and DCB remains 

unproven, but promising

 Drug technologies treatment paradigm



 Optimise our use of atherectomy

 Appropriate patient selection

 where “leave-nothing-behind” is paramount

 heavily calcified occlusions for plaque modification

 wire across but nothing else will pass

 Use IVUS to

 reduce complications of being outside true lumen

 optimise adjunctive treatment to realise the potential 
benefits of atherectomy

 Use DCBs to lock in the results

 Audit (and publish!) our results



@Adiamantop



• Systematic review: 24 studies, 1900 pts (74.3% Rutherford 1-3, 
25.7% Rutherford 4-6), 1445 had atherectomy (mostly 
directional/rotational)

• Distal embolization 3.4%, perforation 1.9%, dissection 4%

• Initial patency 95.4%, 1-year primary patency 72.6%

• ABI up from mean 0.6 to 0.84, 2.2% major amputation rate at 1 
year 

IS THIS USEFUL DATA? Authors themselves acknowledge “these 
findings were based on heterogeneous studies that skewed the generalizable 
conclusions about atherectomy's efficacy”.

• Cochrane review, 7 studies with 527 pts, atherectomy vs. PTA or 
atherectomy vs. PTA + stenting

• No difference between 6/12 month primary patency (RRs 1.06 
[95% CI 0.94 to 1.20] and 1.2[95% CI 0.78 to 1.84]) or 
complications

• Atherectomy may be less likely to cause dissection (RR 0.28 [95% 
CI 0.14 to 0.54]) and require bail-out stenting (RR 0.26 [95% CI 
0.09 to 0.74])

• VQI database 2010 – 2015 (16,838 pts), median follow-up 1.5 years

• 5 year rate of MALE: 38% atherectomy, 33% PTA, 32% stenting

• Higher risks of major amputation (HR 3.66), any amputation (HR 
2.73) and MALE (HR 1.61) for atherectomy vs. stenting

CONFOUNDER: atherectomy pts had worse disease, with 77% 
TASC B+ (vs. 68% in PTA and 67% stenting)


