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PURPOSE: Toassessthesafety and preliminary efficacy of endovenouslaser treatment (EVLT), anovel per cutaneous
techniquefor occlusion of theincompetent greater saphenousvein (GSV).

MATERIALSAND METHODS: Ninety GSVsin 84 patientswith reflux at the saphenofemoral junction (SFJ) into the
GSV were treated endovenously with pulses of laser energy and evaluated in a prospective, nonrandomized,
consecutiveenrollment multicenter study. Patientswereevaluated at 1 week and at 1, 3, 6, and 9monthstodeter mine

efficacy and complications.

RESULTS: Eighty-seven of 90 GSVs (97%) were closed 1 week after initial treatment with endovenous laser. The
remaining three GSVs were closed after repeat treatment. Eighty-nine of 90 GSV's (99%) remained closed for as long
as 9 months according to serial duplex ultrasonography. Sonographic evaluation demonstrated 73% reduction in GSV
diameter at 6 months (61 patients) and 81% reduction in GSV diameter at 9 months (26 patients) after EVLT. One
patient developed atransient localized skin paresthesia. Therehave been no other minor or major complications.

CONCLUSIONS: EVLT of theincompetent GSV appearsto be an extremely safetechniquethat yieldsimpressive
short-term results. Long-term follow-up is awaited.

Index terms:
J Vasc Interv Radiol 2001; 12:1167-1171

Abbreviations:

IT IS estimated that approximately
25% of women and 15% of men have
lower extremity superficial venous in-
sufficiency (1). Underlying greater sa-
phenous vein (GSV) incompetence is
commonly found in patients with sur-
face varices. In addition to being un-
sightly, varicose veins are usually as-
sociated with symptoms (2). Chronic
venous insufficiency, including ve-
nous ulceration, is often caused solely
by superficial venous disease (3,4).
During the past decade, increased in-
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terest in venous disorders and the de-
velopment of new noninvasive diag-
nostic tests and minimally invasive
treatment options have led to tremen-
dous advancement in the understand-
ing and management of varicose
veins.

The GSV is the magjor vein of the
superficial venous system. GSV reflux
is often associated with large superfi-
cial varices. When incompetence of the
saphenofemoral junction (SFJ) is de-
tected, treatment should first be di-
rected toward eliminating this source
of reflux with ablation of the incompe-
tent venous segments. The traditional
approach to treating SFJ incompetence
with GSV reflux has been surgical li-
gation and stripping. The drawbacks
of surgery include risks associated
with general anesthesia, surgical com-
plications (paresthesia, bleeding, in-
fection, scars), increased in-hospital
cogts, and prolonged recovery periods.

In recent years, less invasive alter-

EVLT = endovenous laser treatment, GSV = greater saphenous vein, SFJ = saphenofemoral junction

natives to surgical treatment of the in-
competent GSV have been explored.
The newest minimally invasive tech-
nique to be developed is endovenous
laser treatment (EVLT). EVLT alows
delivery of laser energy directly into
the blood vessel lumen to produce en-
dothelial and vein wall damage with
subsequent fibrosis. An institutional
review board-approved study was
undertaken to evaluate the safety and
short-term efficacy of EVLT for treat-
ment of GSV reflux.

MATERIALS AND METHODS
Patient Selection

The study was designed as a pro-
spective, nonrandomized, consecutive
enrollment multicenter trial. No con-
trols were used. All patients present-
ing to the office (either by physician or
self-referral) with incompetence of the
SHJ associated with GSV reflux and
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Figure 4. Six-month follow-up color Doppler examination demonstrating (a) absence of flow within the treated GSV segment
(longitudinal view) and (b) significant reduction in GSV diameter, now measuring 2.0 mm X 17 mm in the transverse dimension.

Figure 5. Posttreatment photograph of
the right lower extremity showing marked
improvement in the varices previously
seen in Figure 2.

trial have demonstrated an overall re-
canalization rate of 10% at a mean fol-
low-up of 4.7 months (13% in patients
treated with Closure alone and 5% in
patients treated with Closure plus
high ligation of the GSV). Complica-
tionsincluded paresthesias (thigh, 9%;
leg, 51%), three skin burns, three deep
venous thromboses (occurring in the
86 patients treated without high liga-

tion), and one pulmonary embolus
(15).

Although the number of patients
treated with EVLT to date is relatively
small and only short-term follow-up
results are available for this new tech-
nique, the combined early experience
with EVLT of varicose veins has been
extremely favorable. Compared to ex-
isting minimally invasive endovenous
techniques such as transcatheter scle-
rotherapy or radiofrequency energy
ablation, EVLT has the following po-
tential advantages:

e Transmission of energy through a
small-diameter, flexible fiber allows
minimal access site size.

e Shallow depth of penetration of
laser energy may result in less damage
to surrounding nontarget tissue com-
pared to energy sources that rely en-
tirely on heat.

 Patients with pacemakers are not
excluded from EVLT

» Avoidance of the risk of intraar-
terial injection and minimal risk of
anaphylaxis compared to US-guided
sclerotherapy.

 Precise control of vein wall dam-
age may lead to lower rates of recan-
alization compared to chemical clo-
sure (ie, sclerotherapy).

EVLT appears to be a safe, well-
tolerated, in-office technique, which
allows peopleto return to their normal
daily activitiesimmediately. Our early
resultswith EVLT have been similar to
those of Navarro, Min, and Bone (16),

who reported on 40 GSVs treated with
endovenous laser, which have re
mained closed after 2-12 months of
follow-up. In their study, an addi-
tional 80 cases of isolated branch var-
ices not associated with saphenous
vein reflux were also treated with en-
dovenous laser with 100% success. No
paresthesias, skin burns, or other sig-
nificant side effects were noted in e-
ther group of patients (16).

In our study, we did not exclude pa
tients with duplicated GSVs or those
with incompetent Hunter's canal perfo-
rators if SFJ incompetence was contrib-
uting to GSV reflux. In the latter group,
the GSV was entered below the incom-
petent Hunter's perforator and treated
from 1-2 cm below the SFJ to the entry
dte. In fact, treating the entire incompe-
tent GSV segment from groin to knee in
al cases may prove to be best because it
will likely reduce the possibility of re-
currence of GSV reflux caused by Hunt-
er's perforator incompetence. In cases of
duplicated GSVs, the incompetent GSV
is eadily distinguished from the normal
GSV with duplex US (with or without
color Doppler interrogation). Therefore,
when duplication is noted, the abnor-
mal GSV trunk should be treated and
the normal competent GSV trunk
should be preserved.

Despite the limitations of small
numbers and only short-term data,
early resultswith EVLT have been im-
pressive, with very effective occlusion
of incompetent GSV segments. We
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await longer-term follow-up results
from patients already treated with
EVLT and additiona evaluation of
this promising new technique, which
may offer a good aternative to liga
tion and sripping for those patients
wishing to avoid surgery.
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