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EXCIMER LASER PERIPHERAL ATHERECTOMY FOR PATIENTS WITH IN-STENT OC-
CLUSION (Abstract): Intimal hyperplasia is the vascular response to injury by chronic intimal 
proliferation and it represents one of the main reasons for late bypass graft failure and in-stent 
occlusion. Laser technology could offer vascular surgeons the means to threat such lesions, thus 
postponing or avoiding peripheral bypass surgery. The authors analyzed a group of 11 patients aged 
49-90 years old with peripheral arterial disease and a history of endovascular/surgical management 
(bypass) for lesions involving the superficial femoral artery, patients who were subsequently 
treated using the CVX 300 Excimer Laser along with the size 7F OTW laser catheter for in-stent/
prosthesis occlusion with good distal run-off. The results were favorable, with a 100% success rate 
and a 6 month follow-up patency of 90.9%. The usage of balloon angioplasty after Excimer Laser 
Atherectomy (ELA), smoothens the arterial lumen, for a more laminar blood flow which in time 
delays the process of intimal hyperplasia. In conclusion, ELA can effectively ablate the occluding, 
in-stent, neointimal hyperplasic tissue, offering an alternative to the conventional lower extremity 
bypass with a good efficiency even over long arterial segments of occlusion. Key-words: EXCI-
MER LASER ATHERECTOMY, PERIPHERAL ARTERY DISEASE, OCCLUSION, ENDOVAS-
CULAR, BYPASS SURGERY

INtROductION
As Mark G. Davies describes, intimal hy-

perplasia represents a structural change within 
the vessel wall defined by the migration and 
proliferation of the vessel smooth muscle cells 
and the formation of an extracellular connective 
tissue matrix as a regenerative mechanism, fol-
lowing a vascular lesion (1). Due to the fact that 
any vascular procedure will inevitably cause 
multiple, microscopic endothelial lesions, inti-
mal hyperplasia may affect the long term viabil-
ity of all vascular interventions, especially en-
dovascular procedures in which ‘controlled’ 
endoluminal lesions, over extended arterial seg-
ments, are taking place. Stents placed on the 
superficial femoral artery (SFA) have a patency 

at 1 year of over 80% (2,3), with a decline in 
patency after the first year but a steady linear 
permeability for up to 10 years. Occlusions at 
this level may require a subsequent lower ex-
tremity bypass (LEB). Excimer Laser Atherec-
tomy (ELA) could provide a therapeutic option 
for such patients, the advantage being that it 
could be used to treat reoccurring stenosis/oc-
clusion multiple times for the same patient thus 
postponing the need for peripheral bypass sur-
gery. ELA uses a multi-fiber laser catheter to 
transmit ultraviolet energy (308 nm wavelength) 
from an emitter to the distal end of the catheter. 
The energy photons, cause molecular bond dis-
ruption at the cellular level, at the distal end of 
the catheter, and vaporize the photoablatable 
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lesions without thermal damage to the sur-
rounding tissue. This technology has been used 
for the treatment of in-stent coronary stenosis 
(ELCA – Excimer Laser Coronary Angioplas-
ty) with a 98% success rate and a stenosis re-
duction from 70±14% to 25±12% post ELCA 
(4,5).

Study

The authors performed a single center study 
investigating the effect of using the CVX 300 
Excimer Laser along with a size 7F OTW laser 
catheter for repermeabilizing peripheral stents 
or prostheses. Eligibility criteria for this study 
comprises patients with a history of peripheral 
artery disease (PAD) and other comorbidities 
(table 1), which have had already been treated 
by endovascular stenting and/or LEB for PAD 
involving the superficial femoral artery and 
with a non-occluded run-off artery at the distal 
end of the stent/prosthesis, patients considered 
at high risk for open surgery or non-compliant 
for the conventional treatment. A total of 11 
patients aged of 49 to 90 years old (55.55% 
male patients) met the inclusion criteria, were 
treated using ELA over a 6 moths period 
(14.06.2017- 22.12.2017) and were reevaluated 
at 3 and 6 months after the intervention.

tEchNIquE

Patients were operated under general anes-
thesia. Puncture site varied according to lesion 
location and accessibility (table 2). After a 7F 

sheath was set in place, various guidewire types 
and support catheters were used to advance 
through the occlusion, using different tech-
niques (i.e. drilling). Once the guidewire (pref-
erably a less flexible, ‘Stiff’ type guidewire) 
has passed the occlusion, the OTW Laser cath-
eter is advanced through the affected area at a 
steady speed of 1 mm/s, using a fluency of 50 
(30 – 80) mJ/mm² and a rep rate of 60Hz for 
the first passage, followed by a second passage 
at a slightly lower rep rate than the first. Ad-
vancing the laser catheter is not always as smooth 
as one expects, as sometimes the laser does not 
advance, despite the pressure applied by the 
operator. In this case the catheter can be with-
drawn a few centimeters before trying again 
with an increased rep rate (max 80Hz). The 
passage through the occlusion should be made 
in multiple 30 second debulking periods with 
10 second breaks between them, this is for 
avoiding intravascular heat build-up that could 
damage and perforate the arterial wall. 

Additionally, a hydro-saline infusion is con-
nected to the side tube of the access sheath for 
blood and contrast media clearance, which also 
prevents vapor bubble formation, further reduc-
ing the chance of arterial trauma. Distal filters 
were not used because the vaporized intravas-
cular debris has proven to be too small to be 
caught in the filter (<10µm). Drug-eluting bal-
loon catheters were used after laser atherecto-
my to prevent the onset of early thrombosis with 
satisfying outcomes in term of patency (100% 
at 3 months and 90.9% at 6 moths). After the 
angiographic control at the end, a vascular clo-
sure device was used to eliminate compression 
time. Low-molecular-weight heparin (LMWH) 
was administered for 1 month after the proce-
dure and double antiagregation therapy was 

Variable data
Demographics
    Age
    Sex, male

Indication
    Claudication
    Critical limb ischemia

Comorbidities
    Smoking 
    Hypertension
    Hyperlipidemia
    Diabetes Mellitus
    Chronic Renal Failure
    Coronary Artery Disease
    Cerebrovascular Disease

70.4±14.038
55.55%

9 (9)
2 (0)

8 (4)
11 (6)
11 (6)
1 (6)
2 (1)
2 (1)
1 (1)

TABLE I 
Patient characteristics

TABLE II
Access site by location

Access Site Value (%)
 Left Femoral
    Direct
    Crossover

Right Femoral
    Direct
    Crossover

Other

18.18
9.09

18.18
45.45

9.09
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fig. 1. Pre and postprocedural images of multiple occluded SFA stents treated with ELA 
and drug eluting balloon angioplasty

initiated; 45.45% of the patients were already 
on double antiagregation therapy before the 
intervention. Using this technique, the authors 
obtained satisfactory postprocedural results 
(fig. 1).

RESuLtS
Using the ELA technique, the authors reg-

istered a 100% success rate, with a 6 month 
follow-up patency of 90.9%. One patient was 
discovered to have a re-occlusion at the 3 month 
follow-up investigation that was treated again 
by ELA, this time the SFA stent resting perme-
able at the next 3 month follow-up. No serious 
peri- or post-procedural complications occurred. 
The occlusion (average occlusion length was 
23±11.3cm) was reduced to a 22±11% steno-
sis, dramatically reducing ischemic phenomena 
in the lower limbs (fig. 2) and improving pa-
tients’ quality of life. The usage of balloon 
angioplasty after ELA smoothens the arterial 

lumen for a more laminar blood flow which in 
term delays the process of intimal hyperplasia. 

cONcLuSIONS
Excimer laser peripheral atherectomy can 

effectively ablate the occluding, in-stent, ne-
ointimal hyperplasic tissue, offering an alterna-
tive to the conventional indication of lower 
extremity bypass and it has a good efficiency 
even over long arterial segments of occlusion 
(23±11.3 cm). As other studies have shown (6), 
drug eluting balloon angioplasty is necessary 
after ELA, to improve mid and long-term pa-
tency. Also, the post-procedural initiation of 
double antiagregation therapy and LMWH will 
play a role in the mid to long term patency. The 
reusability of the treatment is a great advantage, 
postponing even further the need for LEB, giv-
ing surgeons another therapeutic option before 
succumbing to open surgery. ELA proved to be 
a safe procedure, with a good mid-term pa-
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fig. 2. Pre-procedural (left) and post-procedural (right) PAD stage (%)

tency (90.9% at 6 months). The only drawback 
of this procedure would be the high costs (laser 
OTW catheters + DEBs) and the limited expe-

rience with ELA, which has yet to become a 
standard endovascular procedure.
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