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Endovascular treatment in a difficult-to-treat 'surgical' territory
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Surgical Endarterectomy is the gold 
standard:

Ballotta et al (Surgery 1010)
8 yr. single center study, n=117 pat.
Primary patency 96% at 7 yrs.

Kang et al (J. Vasc. Surg. 2008)
5 yrs. prospective study, n=58 pat. 
Primary patency 91% at 5 yrs. 

Kechagia et al (World J Surg 2008)
15 yrs. prospective study, n=111 pat. 
Primary patency 85% at 15 yrs. 

Surgical Endarterectomy may not be the 
Non-plus-ultra option for all patients:

Ballotta et al (Surgery 1010)
7% complication rate
Lymph leaks

Kang et al (J. Vasc. Surg. 2008)
14% complication rate 
5% requiring reintervention

Kechagia et al (World J Surg 2008)
17% wound infection rate 
9% hematomas

Is surgical endarterectomy really the gold standard for treating CFA lesions?



1843 CFEs; Diabetes 33%; CLTI: 36%
CFE between 2005-2010

Morbi-mortality rates 15%
Complication & mortality rates may 

be higher than anticipated



Endovascular treatment may represent an alternative option?

JACC Interventions 2017

Endovascular Versus Open Repair of CFA
[TECCO]; NCT01353651 Advantages of atherectomy:

1. Modifies vessel 
compliance.

2. Facilitates low pressure 
balloon angioplasty 
reducing barotrauma.

3. Decreases the chance for 
dissection and 
consecutive bail-out 
stenting.

4. Increasing drug delivery 
to the vessel wall.

5. ‘Leave nothing behind’ 
notion

Convoy with the leave 
nothing behind notion



Aim: To investigate the procedural safety and mid-term outcomes of minimally invasive
Phoenix atherectomy device for the treatment of common femoral artery (CFA) lesions in
2 experienced interventional PAD centers.

Methods: The hybrid Phoenix atherectomy was used for treatment of 61 consecutive,
moderately to heavily calcified CFA lesions in 56 consecutive patients. Primary endpoints
were procedural and clinical success rate, whereas safety endpoints, as well as clinically
driven target lesion revascularization (TLR) at follow-up were also assessed.



Phoenix Atherectomy System for treating the CFA (Dual center study)

The cutter is rotated at 
high speed 

(10,000 to 12,000 rpm)

Phoenix 2.4mm deflecting catheter
• Minimum Introducer sheath 7fr
• 3.0 - 7.0 mm vessels

GRN Hospital Weinheim
Cardiology and Vascular Medicine

University Hospital Heidelberg
Cardiology and Angiology



Patients (n=56); CFA lesions (n=61)

Clinical presentation (by patients)

Claudication (RF 2/3) 37 (66%)

Ischemic rest pain (RF 4) 4 (7%)

Ulcerations (RF 5/6) 15 (27%)

Mean Rutherford Class 3.7±1.1

TASC classification (by lesions)

TASC A/B 0 (0%)

TASC C 42 (69%)

TASC D 19 (31%)

PACSS classification

PACSS 1/2 3 (5%)

PACSS 3 38 (62%)

PACSS 4 20 (33%)

CFA lesion type

Type I /II 31 (51%)

Type III 30 (49%)

Patients (n=56)

Demographic data

Age 72±9

Female gender 15(27%)

Arterial hypertension 52(93%)

Hyperlipidemia 46(82%)

Diabetes mellitus 25(45%)

Active or former smoking 35(63%)

History of CAD 30(54%)

Laboratory data

Estimated GFR(ml/min/1,73m2) 75±44

Urea(mg/dl) 1.2±0.8

Urea(mg/dl) 39±20

Hemoglobin(mg/dl) 13±1.8

Highly sensitive troponin T(ng/L) 14±7 (17±5 in Type III lesions)

HbA1c(mg/dl) 7.3±1.3*

*in patients with diabetes 



N=61 lesions

N=56 patients

CFA

All patients

(n=136) *

HEVE 2020

EASE trial (1)

(n=128) **

Vascular 2017

Technical success rate (%) 30 (49%) 102(75%) 117(95%)

Procedural success rate (%) 61 (100%) 135(99%) 122(99%)

Stent placement (%) 6 (10%) 9(7%) 1(1%)

Treatment with DCB 35 (57%) 129(95%) 0

Clinical success at follow-up (%) 56 (100%) 90%§ 80%

Technical success: Residual stenosis <50% after atherectomy before adjunctive treatment.
Procedural success: Residual stenosis <30% after atherectomy and adjunctive treatment.
Clinical success: Achievement of at least one grade improvement in the RF class during follow-up.

*Korosoglou et al, HEVE 2020.
**Davis-T et al, Vascular 2017.



Safety data and complications in CFA lesions and in 332 patients (single center experience)

CFA lesions; n=56 
patients

All-comers (n=332)unpublished data

Vessel Perforation* 0 (0%) 5 (1.5%)*
• 3 cases (<1%) requiring Viabahn

implantation.
• In 2 cases prolonged balloon inflation 

sufficient.           

Peripheral embolization** 1 (2%) 8 (2%)**          

Persistent vessel occlusion 0 (0%)               0 (0%)               

Major amputations (within 1 
month of follow-up)

0 (0%)               0 (0%)

Minor amputations during FU 4 (7%)§11 months of FU 35 (10%)

Deaths (within 1 month of 
follow-up)

2 (4%)§11 months of FU      8 (2%)***

*3 cases requiring implantation of a Viabahn 
** In all 8 cases, minor embolization (all remaining asymptomatic) were observed without persistent peri-
procedural vessel occlusion. Flow could be restored in all cases after catheter aspiration or balloon angioplasty.
*** Cardiac arrhythmogenic deaths & deaths due to heart failure or sepsis, all not related to the procedure



* Clinical success: The proportion of patients who had procedural success in all treated lesions with 
achievement of at least one grade improvement in the Rutherford class evaluation.

Follow-up 11+/-7 months was available in all 56 patients
Clinical success was achieved at follow-up in all patients, showing mean RF category 

reduction from 3.7±1.1 to 1.5±1.1 (p<0.001 vs. baseline). 



c²=1.2 
p=0.26

TLR in 4 (7%) patients, all using repeated atherectomy and balloon angioplasty

None converted to open surgery.



A. B. C. D. E.

Type II CFA lesion



A. C. D. E.B. F. G.

Type III CFA lesion



Limitations:

Single-arm study, no surgical control group.

Relatively low number of patients, relatively short follow-up duration.

Strengths:

Dual-center experience, both centers experienced with atherectomy and with the Phoenix

device.

High success rate, low complication rate.

90% without stent placement (in agreement with the ‘leave nothing behind’ notion.



Conclusions:

Phoenix atherectomy with adjunctive therapy results in high procedural success rate

(100%) with a relatively low stent rate (10%) even in calcified complex TASC C/D CFA

lesions or occlusions.

Phoenix atherectomy is safe, resulting low rates of perforation or embolization rates,

both <1% in our cohort.

Clinical success rate at mid term follow-up is excellent (100%). TLR rate is clinically

acceptable (7%).

However, more complex Type III lesions show a trend for higher TLR rates, which may

favor classical endarterectomy in such patients.

Further studies, investigating long-term effects of Phoenix atherectomy in the CFA

‘surgical’ territory are now warranted.
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