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The Emerging Role of Atherectomy 
in the Era of Drug-Elution
The potential impact of debulking prior to utilizing DCBs.

BY NICOLAS W. SHAMMAS, MD, MS, FACC, FSCAI

F
emoropopliteal (FP) arterial disease accounts for 
approximately 40% of all peripheral arterial interven-
tions.1 Several technologies have been used to treat 
the FP artery including plain old balloon angioplasty 

(POBA), nitinol self-expanding bare-metal stents, covered 
stents, atherectomy, drug-coated balloons (DCB), and 
drug-coated stents (DCS). Although a higher patency rate 
in the FP artery is achievable with bare-metal stents when 
compared to POBA, reduction in target lesion revasculariza-
tion (TLR) has not been predictably demonstrated in these 
studies.2-6 In addition, stents are associated with several 
challenges, including stent fractures7,8 (though less likely 
with contemporary designs and interwoven self-expanding 
nitinol stents9), in-stent restenosis, and continued low 
patency rates on long-term follow-up, particularly in long 
lesions. More importantly, stent evaluation has generally 
been limited to 3 years of follow-up and therefore, the 
longer-term impact of these implants on the integrity of the 
stent, overall patency, and TLR have not been well defined. 
Furthermore, it is uncertain how stents interact with the 
delivery of antiproliferative drugs in restenotic lesions and 
whether this reduces the drug’s effectiveness. Finally, the 
need for restenting a restenotic FP lesion remains in about 
5% to 10%10,11 of cases despite the use of debulking tech-
nology. The outcome of several layers of stents within a 
highly mobile FP artery subjected to multiple forces remains 
unknown. 

Unquestionably, stents are easy to deploy in the FP arter-
ies and require significantly less time and likely less radiation 
exposure to the operator and patient, which are highly 
desirable features to the endovascular specialist. In addition, 
economic factors play a significant role in stent use. The cur-
rent reimbursement to hospitals and physicians is the same 
as atherectomy and more than POBA, and the cost associ-
ated with the use of stents is less to the hospitals, particu-
larly when lesions are treatable with one stent (which can 
now be accomplished in most patients with stents available 
as long as 20 cm). Finally, acute procedural results with 
stenting are excellent and operators are generally instantly 
rewarded with stent-like results by simply stenting the ves-
sel. With all these positive factors, stents have continued to 

CASE STUDY: SEVERE 
CALCIFICATION IN THE CFA

A case of severe calcification (Figure 1) treated with the 
JETSTREAM™ Atherectomy System and adjunctive DCB with 
excellent angiographic results and no dissection. Pre- and post-
intravascular ultrasound (IVUS) images (Figure 2) show a clear 
increase in minimal luminal area after use of the JETSTREAM™ 
Atherectomy System. 

Figure 1.  Common femoral artery with moderate calci-

fication (A) treated with the JETSTREAM™ Atherectomy 

System (B) and adjunctive DCB (C) with excellent angio-

graphic results (D) and no dissection.*

Figure 2.  Pre (A) and post (B) atherectomy images from 

the Jetstream Calcium Study show a clear increase in mini-

mal luminal area after treatment with the JETSTREAM™ 

Atherectomy System.*
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lead the US market in over 60% of FP de novo or non-stent 
restenotic cases.12 

ATHERECTOMY AS A FIRST-LINE TREATMENT
In this article we describe our current approach in treat-

ing de novo FP arterial disease and the rationale of using 
atherectomy as a first-line treatment followed by DCB. The 
use of stenting in our laboratory has been mostly for bailout 
purposes and is generally used in < 10% to 15% of our cases. 
It is clear at this time that devices that carry and effectively 
deliver antiproliferative drugs to the FP arterial wall will like-
ly become the standard to treat FP disease. In the Zilver PTX 
randomized trial, the Zilver PTX stent (Cook Medical) had a 
superior 12-month event-free survival rate (90.4% vs 82.6%; 
P = .004) and primary patency rate (83.1% vs 32.8%;  
P < .001) when compared with POBA.13 In addition, data 
presented this spring from the MAJESTIC trial demon-
strated 9-month primary patency results of 94.4% with 
the ELUVIA™ Drug-Eluting Vascular Stent System (Boston 
Scientific Corporation).14 

DCBs have been consistent in showing that patency is 
markedly improved compared to POBA in treating FP arte-
rial disease and most of these trials reduced TLR significant-
ly.15-19 The data, however, have mostly been limited to short 
and intermediate lesion lengths. Another recent analysis 
showed no real significant differences in the current Zilver 
PTX stent and available DCBs in reducing TLR.20,21 Why do 
we really need atherectomy if one can get an effective treat-
ment with a DCS or a DCB? In fact, why do we even need 
a DCS if the DCBs suffice, particularly with all the potential 
problems that may occur with stenting as described above? 
We’ll spend the next portion of the article answering those 
very questions. 

AN ATHERECTOMY + DCB ALGORITHM IN ONE 
MODERN-DAY ENDOVASCULAR PRACTICE  

Adhering to a goal of achieving stent-like outcomes 
but with fewer stents left behind, our algorithm has been 
simple. Short lesions (< 10 cm) that are not calcified, not 
totally occluded, and not located in “no-stent” zones are 
approached with balloon angioplasty, at the lowest pressure 
possible to achieve full balloon expansion, followed by a 
DCB sized 1:1 to the vessel wall and inflated only to nominal 
pressure. Stenting these lesions is then generally done on a 
provisional basis and only if a flow-limiting dissection occurs 
(D and higher) or > 30% residual narrowing persists despite 
prolonged balloon inflation (≥ 3 minutes). The presence 
of a non–flow-limiting dissection is left alone after a DCB 
and is not treated with stenting. In general, these less com-
plex lesions appear to respond well to prolonged balloon 
inflation and the need for stenting is minimal. However, 
these lesions are infrequent in our experience and the real 
challenge in treating the FP artery is in addressing complex 

disease such as long lesions, total occlusions, and calcified 
vessels. In lesions such as these, we employ a strategy of ves-
sel prep with atherectomy first, prior to utilizing DCB. 

Complex FP lesions are at the highest risk for bailout 
stenting with balloon angioplasty. In fact, studies have 
demonstrated that the predictors of stenting of FP lesions 
are longer lesions, calcified disease, total occlusions, and 
TASC C/D lesions.22 Irrespective of lesion morphology, 
however, the pretreatment of FP lesions with atherectomy 
remains an independent predictor of reducing the odds for 
bailout stenting.22

Small randomized trials have shown that atherectomy 
in general improves vessel compliance and reduces the 
need for bailout stenting in infrainguinal interventions.23-25 

Following atherectomy, a lower balloon inflation pres-
sure is needed for full balloon expansion leading to less 
barotrauma and dissections and therefore less bailout 
stenting. Directional atherectomy of FP de novo lesions 
was shown to improve vessel compliance and reduce dis-
sections and bailout stenting compared to PTA alone.23 
In the COMPLIANCE 360 trial,24 differential sanding with 
orbital atherectomy of calcified FP lesions improved lesion 
compliance and resulted in reduction in bailout stenting. 
In addition, in a small study by Cioppa et al,26 directional 
atherectomy in severely calcified FP lesions resulted in bail-
out stenting in only 6.5% of cases. Furthermore, in the large 
prospective multicenter DEFINITIVE LE study,27 bailout 
stenting was 3.2% in all comers with a mean lesion length of 
8.1 cm. Finally, rotational and aspiration devices have shown 
a low rate of stenting in short to intermediate lesion lengths 
(11.9% with the JETSTREAM™ Atherectomy System [Boston 
Scientific Corporation, Figure 4]).28

Despite these highly encouraging acute procedural results 
for atherectomy as a first-line non-stent strategy in FP 
disease, there has been no conclusive randomized data to 
demonstrate that clinically driven outcomes (particularly 
TLR) are reduced when compared to POBA, and there 
has been no adequately powered randomized trials of 
atherectomy against stenting. Due in part to these reasons, 
atherectomy has not gained greater acceptance and has 
continued to lag behind stenting in the treatment of de 
novo FP disease. 

“…the real challenge in treating the 
FP artery is in addressing complex 
disease such as long lesions, total 

occlusions, and calcified vessels. In 
lesions such as these, we employ a 
strategy of vessel prep with ather-

ectomy first, prior to utilizing DCB.”
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ATHERECTOMY IN THE DCB ERA
Recent positive data from DCB trials have renewed 

excitement in atherectomy. Theoretically, high acute 
procedural success with atherectomy coupled with very 
effective antiproliferative therapy using DCBs may emerge 
as an important strategy in treating FP disease. In a small 
nonrandomized study, 30 patients (claudicants, n = 18; limb 
ischemia, n = 12) underwent treatment of FP heavy calci-
fied lesions with intravascular ultrasound guided directional 
atherectomy and DCB. The bailout stenting rate was 6.5%. 
The TLR rate was 10% and the reinterventions occurred in 
three insulin-dependent patients who received stents dur-
ing the procedure.26 In addition, DCB use with rotational 
atherothrombectomy was used in 29 patients with occlu-
sions of the FP arteries. At 6 months, restenosis was only 
6.9% by duplex ultrasound.29 

Finally, the DEFINITIVE AR study randomized 
patients with FP disease to directional atherectomy 
with DCB (DAART) versus DCB alone.30 A higher tech-
nical success rate and lower incidence of flow-limiting 
dissections was seen in the DAART arm. Primary 
patency for long (≥ 10 cm) lesions at 1-year follow-up 
was 96.8% in patients treated with DAART compared 
to 85.9% of patients treated with DCB alone (in severely 
calcified lesions it was 70.4% and 62.5%, respectively). 

Adequately powered trials are needed to address this 
fundamental question of whether atherectomy plus 
DCB will provide an added advantage over DCB alone 
in providing an optimal non-stent strategy in the treat-
ment of FP arterial disease.

THE JETSTREAM™ ATHERECTOMY SYSTEM 
CHOICE

The JETSTREAM™ Atherectomy System is a rotational 
device with active aspiration, and is frequently used in our 
laboratory. The JETSTREAM™ Atherectomy System uses 
a front-cutting tip and expandable proximal blades that 
allow a larger radius of debulking.31 The current system has 
been modified from its predecessor, the original Pathway 
Medical Technologies device. Iterations of the device 
include an increase in the differential cutting efficiency and 
the aspiration efficiency, which potentially reduces the 
risk of distal embolization. The device is designed for ease 
of use, requiring no removal and reinsertion during the 
procedure due to the active aspiration component. Also, 
it is well suited for a variety of lesions such as those that 
are soft, fibrotic, calcified, and thrombotic. Early data from 
the xl-PAD registry32 was recently reported on 68 patients 
treated with the JETSTREAM™ Atherectomy System. Mean 
lesion length was 133.9 mm ± 106.8 mm with a high rate 
of chronic total occlusions (22.1%) and heavy calcification 
(27.9%). Procedural success was 94.1%. At 12-months post-
procedure, TLR was 20.6%. Preliminary results from the first 
155 patients enrolled in the JET registry33 with lesion length 
220 mm ± 290 mm, distal embolization requiring treatment 
occurred in 2% of patients. There were no other complica-
tions. Pretreatment stenosis was 91% ± 10%; after treatment 
with the JETSTREAM™ Atherectomy System, residual ste-
nosis was 47% ± 21%, and after JETSTREAM™ Atherectomy 
System and adjunctive treatment, residual stenosis was 9% ± 
8%. Long-term data are not available yet from this registry. 

CASE STUDY: CALCIFIED SFA
A long chronic total occlusion with calcification was successfully 

crossed intraluminally and treated with the JETSTREAM™ Atherectomy 
System, followed by adjunctive balloon angioplasty. This lesion had all 
unfavorable predictors for bailout stenting, but the no-stent strategy 
with the JETSTREAM™ Atherectomy System and low-pressure adjunc-
tive balloon was successful in obtaining good angiographic results. 

Figure 3.  Chronic calcified total occlusion (A) successfully 

treated with the JETSTREAM™ Atherectomy System (B) fol-

lowed by adjunctive balloon angioplasty (C).*

Figure 4.  Jetstream SC catheters with Single Cutters (top 

two; tibial sizes) and Jetstream XC catheters with eXpandable 

Cutters (bottom two; SFA and popliteal sizes).
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Finally, the JETSTREAM Calcium Study,34 a prospective, 
single-arm, multicenter study to evaluate the JETSTREAM™ 
Atherectomy System in severely calcified FP lesions as deter-
mined by intravascular ultrasound, showed a reduction in 
visual diameter stenosis from a baseline of 86% ± 9% pre-
treatment, to 37% ± 13% after atherectomy, and 10% ± 6% 
after adjunctive treatment. IVUS showed that lumen area 
increased from 6.6 mm2 ± 3.7 mm2 to 10 mm2 ± 3.6 mm2  
(P = .001), with calcium reduction responsible for 86% ± 
23% of the lumen increase. The role of vessel debulking with 
the JETSTREAM™ Atherectomy System before DCB use 
remains unclear. It is anticipated, however, that this device 
may increase drug delivery into the vessel wall in lesions that 
may traditionally represent a barrier for drug transport, such 
as severely calcified disease, and potentially positively alter 
TLR on follow up, a concept that will need validation. 

CONCLUSION
We conclude that a strategy of improving vessel compli-

ance with debulking and less bailout stenting coupled with 
adjunctive DCB is likely to emerge as an effective alternative 
strategy in treating FP arterial disease, a concept that requires 
future validation with well-powered and randomized trials. n
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*Results from case studies are not necessarily indicative of 
results in other cases. Results in other cases may vary. 
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BRIEF SUMMARY STATEMENT: Jetstream Catheters combined with Console. CAUTION: Federal law (USA) restricts this device to sale by or on the order of a physician. Rx only. Prior to use, please see the complete “Instructions for Use” for more information on 
Indications, Contraindications, Warnings, Precautions, Adverse Events, and Operator’s Instructions. Catheter INDICATIONS: The Jetstream System is intended for use in atherectomy of the peripheral vasculature and to break apart and remove thrombus from upper and lower 
extremity peripheral arteries. It is not intended for use in coronary, carotid, iliac or renal vasculature. Console INDICATIONS: The PV Console is designed for use only with the Jetstream Catheter and Control Pod. See the current revision of the applicable Catheter and Control 
Pod Instructions for Use for further information. CONTRAINDICATIONS: No known contraindications. Catheter WARNINGS/PRECAUTIONS: The Jetstream Catheter and Control Pod may only be used with the PV Console. • Take care to avoid being pinched when closing 
the aspiration and infusion pump doors. • Use room temperature infusate only. Use of heated infusate may lead to wrinkling, ballooning and/or bursting of the outer catheter sheath. • Do not bend or kink the Catheter during setup or during the procedure. This may damage the 
device and lead to device failure. • Operating the Catheter over a kinked guidewire may cause vessel damage or guidewire fracture. • During treatment, do not allow the Catheter tip within 10.0 cm of spring tip portion of the guidewire. Interaction between the Catheter Tip and 
this portion of the guidewire may cause damage to or detachment of the guidewire tip or complicate guidewire management. • The guidewire must be in place prior to operating the Catheter in the patient. Absence of the guidewire may lead to inability to steer the Catheter 
and cause potential vessel damage. • Do not inject contrast while the device is activated. • If the guidewire is accidentally retracted into the device during placement or treatment, stop use, and remove the Catheter and the guidewire from the patient. Verify that the guidewire is 
not damaged before re-inserting the guidewire. If damage is noticed, replace the guidewire. • Check the infusate bag frequently and replace when needed. Do not run the JETSTREAM System without infusate as this may cause device failure. • Hold the guidewire firmly during 
Catheter retraction process. Failure to do so may result in guidewire rotation within the vessel. • Do not manipulate the Catheter against resistance unless the cause for that resistance has been determined. • Use only listed compatible guidewires and introducers with the Jetstream 
System. The use of any supplies not listed as compatible may damage or compromise the performance of the Jetstream System. • Prior to use of the Jetstream System, confirm the minimum vessel diameter proximal to the lesion per the following: Jetstream SC Atherectomy 
Catheter 1.6 Minimum Vessel Diameter Proximal to Lesion 2.5 mm • Jetstream SC Atherectomy Catheter 1.85 Minimum Vessel Diameter Proximal to Lesion 2.75 mm • Jetstream XC Atherectomy Catheter 2.1-3.0 Minimum Vessel Diameter, Blades Down 3.0 
mm; Minimum Vessel Diameter, Blades Up 4.0 mm • Jetstream XC Atherectomy Catheter 2.4-3.4 Minimum Vessel Diameter, Blades Down 3.5 mm; Minimum Vessel Diameter, Blades Up 4.5 mm • Console WARNINGS/PRECAUTIONS: WARNING: To avoid the risk 
of electric shock, this equipment must only be connected to a supply mains with protective earth. • Do not open either pump door during operation of the System. Doing so could result in loss of aspiration and/or infusion and will halt device activation. • Ensure the PV Console 
display is visible during the entire procedure. • Observe normal safety practices associated with electrical/electronic medical equipment. • Avoid excessive coiling or bending of the power cables during storage. • Store the PV Console using appropriate care to prevent accidental 
damage. • Do not place objects on the PV Console. • Do not immerse the PV Console in liquids. • ADVERSE EVENTS: Potential adverse events associated with use of this device and other interventional catheters include, but are not limited to the following (alphabetical order): 
Abrupt or sub-acute closure • Amputation • Bleeding complications, access site • Bleeding complications, non-access site • Death • Dissection • Distal emboli • Hypotension • Infection or fever • Perforation • Restenosis of the treated segment • Vascular complications which may 
require surgical repair • Thrombus • Vasospasm


