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Figurel The ClosureFAST™ catheter and the VNUS® ra-
diofrequency generator.

The ClosureFAST™ catheter has a 7-cm heating element cov-
ered with lubricious material and cable that connected to the
VNUS® radiofrequency generator. The thermal element that
was heated to a temperature of 120C for 20 seconds treats
a 7-cm vein length at once. The treatment time for a 45-cm
length vein with the ClosureFAST™ catheter is 3 to 5 minutes.

QL—¥—iA

MENL —H —GEIEEIRNICEA L7 —F—7 7
A IN=DFED S L — I — % WG U CRRIR & By - PHZE
S Lo BANIMPEH TL —H =23 WEF S5 & IR
AL, Z OB 5 “steam bubble’ 2 & o TILH
P M 238 &, A0S E | & fEvs Tl 1 B
EERITESONTNSY, L L, Fanbid” ‘steam
bubble’ |2 X 2N EEE T CIEIMEZPHES S 5121
AT, L= -2 T 5 L mofiiic L ——
T AV F = AN S U E P FZ 0 AL (carboni zation) %
L, 2 KNI AW EIZ L —F =AW S L
1,000°CLL L OB AT E L CHiRABEI S s & LT
Vo, EBRIISEFSERWF L LMV ELRD Ao TH
WRASHER - IZEL TV b EEZ BN b,

L—HF =L BRHIRAZEICE OB 52 5D L —
F—DOPRTH 5 (Fig. 2o L —F —IZHELAN OB
& (chromospheres) [ZHI & 4172 L —HF =D T AL F—
MRS 52T, MR AT 2, 2Ok
B EWERIZ Lo TRECER L, BIERIRIIZfE
HAENTWD L —HF -0k &13810, 940, 980, 1,064,
1,320, 1,470 X U82,000nmT & % 7%, 810~1,064nmiZ

240

1470 2000
Hemoglobin
B |

'| 1320 [ /
102 VA n,

v

10-1

“'.!’ﬂtlfl
10-2 - ! T
10-3 810

104

Absorption coefficient (cm™!)
2
-
/
-

500 lﬂhﬂ 2000 3000

Wavelength (nm)

Figure2 Laser wavelength and the absorption spectrum of
water and hemoglobin.

1320-2000 nm wavelengths are selective for water as the chro-
mophore. This allows for targeted heating of the vein wall.
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Figure3 TheELVeS™ painlesslaser system (1,470 nm)
and radial fiber.

The radial fiber circumferentially (360°) emits laser en-
ergy. The use of this fiber combined with 1,470 nm laser
eliminates perforation and charring of the treated vein dur-
ing laser treatment.
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Tablel Radio frequency ablation literature review

Mean

Occlusion

Skin

Author Y ear Limbs (n) Phlebitis DVT Paresthesia
Follow-up rate burn

Weiss® 2002 140 24M 90% 0 <1% 2.1% 0.7%
Johannes® 2002 26 1Y 88.5% 3.8% - 0 19.2%
Goldman® 2002 50 2Y 68% - 0 0 0
Hingorani?® 2004 73 10D 96% 0 - 16% -

Lurie'® " 2005 44 2Y 83.3% 0 4.5% 0 15.9%"
Merchant? 2005 1,222 5Y 87.2% 1.2% 2.9% 0.9% 2.6%"

Welch® 2006 184 aM 77.7% 0 4.3% 0 20.1%" *
Almeida® 2006 128 198D 85%° - - 0 1.6%
Proebstle” &% 2008 252 6M 99.6%' 0 0.8% 0 3.2%

" 6 months (8.5% at 1 week), ™ 3 weeks (23.3% at 1-week, 11.4% at 72 hours), *5 year (12.3% at 1-week, 7.3% by 6 months),
#% Numbness, ¥ 500 days (Kaplan-Meier method), ¥* ClosureFAST™, '6 months (Kaplan-Meier method).

Table2 Endovenous laser treatment literature review

Author Year Wave length/ Limbs Mean Occlusion Bruising Phlel_)itis DVT Pare_st
power (n) Follow-up rate /pain hesia

Navarro® 2001 810, 10-14W 40 am 100% - 0 0 0

Proebstle®™ 2003 940 nm, 15W 109 12M 90.4% - 10% 0 0

Min® 2003 810 nm, 14W 499 17™M 93.4% 24% 5% 0 0
Agus? 2006 810, 980nm, 12.5W 1,081 36M 97% 37.5% 7.1% 0 0.7%
Almeida?® 2006 810-1,320 nm 578 160D 992%™ - - 0.2%* 0.3%
Prince® 2008 980 nm, 12W 471 5M 98% - - 0 3.4%
Theivacumar®” 2008 810 nm, 12W 644 >3M 93% - 10.2% 0.2% 1.1%

" 24 months, ~* 500 days (K aplan-Meier method)

* Thrombus extension into the common femoral vein requiring anticoagulation
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Current Status of Endovascular Treatment for Varicose Veins
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Endovenous thermal ablation techniques, which include radiofrequency ablation (RFA) and endovenous laser treat-
ment (ELT), are new, minimally invasive percutaneous techniques for the treatment of varicose veins. Since their inception
in the late 1990s, these procedures have rapidly become popular for their rapid recovery times and high success rates in
Europe and the United States over the last 10 years. RFA was the firgt introduced in 1999 for endovenous ablation. More
recently, ELT using laser that targets hemoglobin (810-1,064 nm) or water (1,320—2,000 nm) have been developed to quick-
ly and effectively treat varicose veins, with minimal side effects. This article reviews current theories for the mechanism of
action, the latest systems available, and clinical results of endovenous procedures.  (J Jon Coll Angiol, 2009, 49: 239-245)
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