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Short-Term Result of Endovenous 980-nm Diode Laser Treatment
in Varicose Vein of Lower Extremities

Seock Yeol Lee, M.D.*, In Hag Song, M.D.*, Seung Jin Lee, M.D.*
Hyung Joo Park, M.D.*, Cheol Sae Lee, M.D.*, Kihl Rho Lee, M.D.*

Background: Recently 980-nm diode laser endovenous treatment was introduced and used as a method of treat-
ment for varicose vein in lower extremities. The advantages of endovenous laser treatment are good cosmetic eff-
ects without incision and avoidance of complications associated with surgery. Therefore, we performed an endoven-
ous laser treatment using a 980-nm diode laser and observed the effects and the efficiency of treatment. Material
and Method: From October, 2003 to March, 2004, 56 patients (84 limbs) underwent endovenous laser treatment
with a 980-nm diode laser. The effects of treatment, complications and recurrences were reviewed. Result. The
mean age of patients was 47.2 years old and the number of men and women were 21 and 35. In a total of 84
limbs, postoperative complications were transient ecchymosis(84 cases), local paresthesia (24 cases), local skin
discolorization (6 cases), minimal burn (3 cases), and post operative phlebitis (1 cases). Adjuvant sclerotherapy was
performed in 27 limbs and it was performed in varicose veins missed at operation and varicose veins remaining
after endovenous laser treatment. In a total of 56 patients, 2 patients (3.57%) had recurrences after endovenous
laser treatment and were treated with phlebectomy. Conclusion: Our findings demonstrated that 980-nm
endovenous laser treatment had good cosmetic results with acceptable complications. This study was based on
short-term results and long term follow-up is necessary to evaluate the accurate effects of treatment and re-
currence. We think that multimodality treatment with endcvenous laser treatment including phlebectomy or tran-
silluminated powered phlebectomy can help decreasing of recurrence especially in patients with tortuous varicose
cluster.

(Korean J Thorac Cardiovasc Surg 2005;38:557-563)
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Fig. 1. Picture of 980-nm diode laser (LAS-30B, Daedeok La-
ser, Korea).

Table 1. Age & sex distribution

Sex
Age (years) Total (%)
Male Female

11~20 0 0 0 0

21~30 3 1 4 (1.1)
31~40 5 5 10 (17.9)
41~50 6 13 19 (33.9)
51~60 4 10 15 (25.0)
61~70 3 6 9 (16.1)
Total 21 (37.5) 35 (62.5) 56 (100)

*Mean age=47.2+10.7 years.

£ olslollAE 6~7 WanZ slgich. &5 X8 A
| Zre wpal o2 AAE sigich aela HEAA ot

AR 7HAGBF AR (tortuous)d] TR B
FEL Hlo]AR dulol] X g/I7F Erbssiich w2t
A olAE AER 16 Alo|A dRFAY 2 FulTEl A
A5 st d3vbslE AR dlolA] ol E AU
A7 2E 5~6 watte] ZEE FHA AA] wivis LA
o2 A8E s3ich olgA Fuldul NEE st} A
Aol AuEyd B dolA &8s} HEF . T
& Fole B EuE o] &g e %Y T
g ghihaE ] $(30~40 mmHg)E FHEAIZ) Fel H

e Az

>

P



Table 2. Site & location of varicose veins

olMg ¢
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GSV (%)

RB

RB LB LB

GSV.(&)  LSV®) L 1gv LLGSV(%) +LLSV (%) +RGSV (%) +RLSV (%) ‘ol (%)
Right 10 179) 1 (18) 6 (10.7) 17 (30.4)
Left 3 (54) 3 (5.4) 5 89) 11 (19.6)
Both 4 (D) 13232 40D 2 (3.6) 4 (1) 1(18) 28 (500)
Total 17 304) 41 24 @429) 4 (1) 2 (3.6) 4 (1) 1(18) 56 (100)

GSV=Greater saphenous vein; LSV=Lesser saphenous vein, RGSV=Right greater saphenous vein; LGSV=Left greater saphenous vein;
RLSV=Right lesser saphenous vein; LLSV=Left lesser saphenous vein; RB=Right greater saphenous vein and right lesser saphenous

vein; LB=Left greater saphenous vein and left lesser saphenous vein.
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Table 3. Complications

Complications No. of patients (%)
Ecchymosis 56 (100)
Burn 3 (5.4)
Skin discolorization 6 (10.7)
Paresthesia 24 (42.9)
Phlebitis 1(1.8)
Skin blister 4 (7.1
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Fig. 2. Picture of pre-operative state (A) and post-operative 4
week state (B).
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Fig. 3. Picture of pre-operative state (A) and post-operative 4
week state (B).

Table 4. Adjuvant sclerotherapy

Missed Remained Missed + Re-
varicose varicose ~ mained varicose Total (%)
vein (%) vein (%) vein (%)
Refl
(i‘)“‘ 2 (2.4) 9 (10.7) 5 (5.9) 16 (19.1)
Refl
f_‘)’x 2 (2.4) 6 (7.1) 336 11 (131
Total 4 (48) 15 (17.8) 995 28 (343)

*Total 84 limbs (100%).

WEo} Ao Aed S Aeleh 22l nE # A
Webh ohA) ABey e AWe A 119 Fol Aol
Hgieh BhE @ We alold AR LAY Fol AEWL
B ARl thal BuFIE Aol A%eEE A
soieh aeln @ AWt} ohAl RS A
A 649 Foll Aol Hgich ALBA F P BT A
YB2e5 A4S Ageldon A4 AN 254
wol2) W7o o F7h o] Hgigleh AUBAES 9
ol Faviastel Ry AUaAEE X 2aelch

— 560 —



i &

SARUE 5L NEANE G Boe] o
7t A Aol vlEAE YT okl A
2 A%eln dEAPEE sEelFE o] AEA
S Eeltlal. et A5AY $EAEY &
Z& g BAY YA, AEAY dF FE2

3 5ol WAL & et oY AY Fue s
FoAd Faoldete] sEeG B4 gudAol
selol AR IcHB4Al el hEAde HARE A
shn feepl wel g or] FAE ol A% 449
sshel A, B e, B A AA FEF, o
¥t wl27} THsstolok ok 59 AAF o] Wt
o old % 2 F%A0] ZFAE BAT RLo] FE
& 7987 ol Ae, NERWAANE, £33 &
sho] Z8H 2, WA SHadiofrequency) Fol #749]
S Foln waT WSS Folk BHoz F

=
=
ull

el
a

<]

LA )
X

Bt fo

O

al u_}!
g4
<

o e Hi o«

o] HulFo X gof o]&5 1 k. Y o]E A
£ 7 ol wel B a7} haksieHs-8).

g 5A HAFFHA S22 HAFIHY dHolA
A& o] gsto] thEANE HetFolA HEARHE
HH A7l Aolch wAFT] 735+ EANREHE 90~
95%(F T FH717F 4909) A7 Y A HHH o
ksl ¥ Zo] Eay} wf o vpehdeh[7]. Manfrini F[9]
of ol HtAFTE o] 83 #1R] AT X859 =274
Iz BF 4L FHINEL 10% X BEANE Kol
w] 7hz}o|Abo] #1219 51%0lA Uebyta AR
o] 3% el x HWNHZ7HA etk skt dlo| A F
A AW Fo A By o E o] &% AL 199810l £59) <)
Carlos Bone7} A5 3katellA 7)€ X84 4l tho]
L oA Z o & I X8 E YEH10].
o] A X7 7|AL dlolA JlvAF}t A 2l ZHAHH
o2 Yo AgEo] ety A Hol]l E4-E FA
b aehd d3ke] 4538 Zysle] (& i)
£ ZAoluH11-13]. LA lo|A X gA do|A Hf £
ol glx|3t H B K5 oz A #HolA oA}
o] FH3 ALEEE 31 Aol T3l #lo|A
g AMl et B EE navarro S[14]0] 810-nm t}o]
2= do|AE o]fsled 33l EMAHE X &3}
3 HF 42009 FHRLS el BF 73S 8l
o] x)E¥gvta Huslgdch Min £[15]2 810-nm t}o]
25 HolA9) X8 ATz dEAR o] 99% Hsh= 3

01Mg Q|
Ao slojA Xge 72z

3, 81%+ tEAAR ] Ao Fol gt Hisg
t}. 8 Procbstle S{11}2- 940-nm diode laserE A}-8-3§A]
Ay dlolx X FE stae MY Fol FWdR9
97%7F Ao g -dA= s et

B o4 oA F€9 S5 AFAHlE o
Aol glomA dEAFHolt LB N HF2
AF7F Y Aol I K gygoR AP an wit
g7} dlolx] X EE Hole Bl ABssich
o JF9 ARAWY o] FFE FEHYL 2L ol F
st #lolx X5 F2E dAlolv BRE Holx
735, Bao] Erhgst A9, ARANEAF,
A zHAL, Tl dutF o g A7t
< A% Sdjelet. ¢ Felle Ht2ErZ(30~40 mm
Hp)g 457 ZEAZ ek opoll Gojut 714l F-8etx
Agsltt Axpeldld Bl Ae At 7€ F £
E gl whEEe| Yol AAE 340 5
gk olidt HHE 282 HolA X & F A FHdA
o] fZFubgoz = JAAHA Aol )t
[16]. ¥ dFollA 248(@29%)NA & F 1A H#7ol
4ol Uebiktl. o= F& 8149 &5 AH(medial malleo-
lusy-9lell A glodem At7aael A Aol =
ol gt Zztol g Fol7] Yslo] Ul BAAElA
£ AoAE widle £5& welalqdch o[HA FozA
Z#ztol 4 §WZ-& Y U Uk 2B At A
oll ule} watts Z2Ho] Haslzct uuksl 3k} vl E
gzl wel o)A watttE 23t Aol Egeol He
2} o] AR} 2Fgol FAZNF HAAEE dolHZE A
g3 A#E B Chang F[17]- 1,064-nm o] A & o]-&
ste] AUFE A 735l 244elle] A& 28708 S
FABEE 1912 o] HAHA A YR ol
o] 36.5%;, T H o] 4.8%cNA etgo Azko] B3}
gholl we}l Aol Hck 3t B dAFoAe #lo]
] AEE A e oEAAUE webA F]7 WAl
Vel 74971 66 9l ot AjZke] ARl wEkA &
Aol Hreh & g2y 2Hu&or 379 3t
A 7hdE gatel 9ol ofEdt ke WA s
A& dlolA fiberg vro 2 wid uwf v]g] #lo]A olLA]
Ag Auksie] 2 EAS PR GEF Folstoiof 3
o} =gk A A MFE o] AE o] fste] X FA] vpHH
He TAaHTE ALt X857} sheesivte B
Eo|[11,14] Qlvh. AAES] AR dlo|A AE x| F
anpFstel] E #41& A5 2y o)A X84

off
N
52

— 561 —



HEQAX
2005;38:557-563

A $28 s s Sdste) AN AR
Snk. ol 2 FufA S o §okA n A, 7
o SR A 52 o ek dlolA AR BlE
B Fou A 94 250} deade AE AU
ALSFole) B ATFOIAE S69) B3 5 290) A
< 3to] ALEE 357%%ch HolHE o] &ete] g
£ Aag G 239 sy 810nm rvho]et #e]]
XE F 23 F38 77 F 7% AL EACHI8]. Per-
kowski (16l Sk 810 Tol2T oA E ol &
gk 1657 9] 2030)|9] 3l AWFFE A F3le] VNP F
A N7k F 97%9 ATE, 3% ALEE s
Navarro £[14]2 8i0-nm t}o|2.E #|o|AE o] &3l A=
T A gollA 2139 FATIEY 100%2] AEES A
o3 sbgich. 980-nm thol 2= o] E o] g3t AW
A2RIE B Gerard:={19] 20 9] AR M A=
S 980.um thol 9= ol A Eshel LY 27|
H5k 100%9) X1 Bk skgich. o 3% wlolA]
2 o]8% AEEZ B AXNES Husm glovt obgrt
| A7) FRBEL o] FolAA -2 deoltt.

B ATl AuzkAEe BT 4°§“(t0rtu0us) RLE
7F = 93:1}*‘§ ALF 2&st £734 BF FEH Wl
A 71g A E #REck A5 AP ANRES
dlolal shptre 2 WY ALE #7} o dT 2}
Aol Fexjgrt deslelel A4 g4 Sadick 5
[201& AsiA Az HelE $ia) FA vl(uncal vein)
< dlo]AE o] &3] Azstn vwA AFAWL B
A AuAAEE X5E o] ZF SAAZ AL 5510
wg AE Fol7] Yl E € Aol BEA W X%

por 1E

\1

N

R 4FANE Akl ok A Wl £ A
FAo] SREEIHE ok WYz BEAUE Wi

£ Aol 20| Hzt 42D & ATE Fahol 6

Bugel Azl Yol Hold @F NEgozE BE
RUEE AN ok RS T 4 Yghen A
3 AR ol $7F Bste] slol Mg Y A
ARl FFA AFY ANAEES TPt v
& A2 ok Aol £gol Felzt 47k

E

rHu

RS2 5679 1A AwWE A4S e F 980 nm
Golo= HolATE ol &4 AN FEAZE Alset
St A AeUE BAS)AA 980 nm tho] ©.E o] 7]

NN

]

o%

BE U W7o Ao} v]gHoe 4% (8
ook eyt et A gi et Al BatoiAE

AAHQ 24 o] ash wy #A AUF B2

%01] AA g F

%ﬂ%ﬂgﬂ%
vhart A28

10.

11.

12.

13.

— 562 —

AL Fol7l ANAE, 53 A4
WE Aol G WAE A, AolH A zsk W
Bl AEY AWHZEL Tishs

S Aol Ego] S2ie Ane

g

Ho
e

. Sarin S, Scurr JH, Coleridge Smith PD. Assessment of strip-

ping the long saphenous vein in the treatment of primary
varicose veins. Br T Surg 1992;79:889-93.

. Hammarsten J, Pedersen P, Cederlund CG, Campananelio M.

Long saphenous vein saving surgery for varicose veins. A
long-term follow-up. Eur J Vasc Surg 1990;4:361-4.

. Bisjop CC, Jarrett PE. Qutpatient varicose vein surgery un-

der local anesthesia. Br I Surg 1986,73:821-2.

. Bergan JI. Saphenous vein stripping by inversion. Surg Rounds

2000;23:118-24.

. Dejode LR. Injection compression treatment for varicose veins.

Br J Surg 1970;57:285-6.

. Raymond-Martimbeau P. Tow different technigues for sclero-

sing the incompetent saphenofemoral junction: a comparative
study. J Dermatol Surg Oncol 1990;16:626-31.

. Chandler IG, Pichot O, Sessa C, Schuller-Petrovic S, Kab-

nick LS, Bergan J. Treatment of primary venous insuffi-
ciency by endovenous saphenous vein obliteration. Vasc Surg
2000;34:201-14.

. Min RJ, Navarro L. Transcatheter duplex ultrasound-guided

sclerotherapy for treatment of greater saphenous vein reflux:
preliminary report. Dermatol Surg 2000;26:410-3.

. Manfrini S, Gasbarro V, Danirlsson G, et al. Endovenous

management of saphenous vein reflux. ] Vasc Surg 2000;
32:330-42.

Bone C. Tratamiento endoluminal de las varices con laser
de Diode. Estudio preliminar. Rev Patol Vasc 1999;5:35-46.
Proebstle TM. Lehr HA, Kargl A, et al. Endovenous treat-
ment of the greater saphenous vein with a 940-nm diode la-
ser: thrombotic occlusion after endoluminal thermal damage
by laser-generated stream bubbles. I Vasc Surg 2002;35:
729-36.

Proebstle TM, Sandhofer M, Kargl A, et al. Thermal damage
of the inner vein wall during endovenous laser treatment:
key role of energy absorption by intravascular blood. Der-
matol Surg 2002;28:596-600.

Weiss RA. Comparison of endovenous radiofrequency versus
810nm diode laser occlusion of large veins in an animal
model. Dermatol Surg 2002;28:56-61.



14.

15.

16.

17.

OjMg Q|
A dolA Xgel /1A

Navarro L, Min RJ, Bone C. Endovenous laser; a new mi- for varicose veins. Lasers Surg Med 2002;31:257-62.
nimally invasive method of treatment for varicose veins- 18. Min RJ, Khilnaani NM. Endovenous laser treatment of sa-
preliminary observations using an 810 nm diode laser. Der- phenous vein reflux. Tech Vasc Interv Radiol 2003;6:125-3.
matol Surg 2001;27:117-22. 19. Gerard JL, Desgranges P, Becquemin JP, Desse H, Melliere
Min RJ, Zimmet SE, Isaacs MN, Forrestal MD. Endovenous D. Feasibility of ambulatory endovenous laser for the treat-
laser treatment of the incompetent greater saphenous vein. J ment of greater saphenous varicose veins: one-month out-
Vasc Interv Radiol 2002;12:1167-71. come in a series of 20 outpatients. J Mal Vasc 2002;27:
Perkowski P, Ravi R, Gowda RC, et al. Endovenous laser 222-5.

ablation of the saphenous vein for treatment of venous 20. Sadick NS, Wasser S. Combined endovascular laser with

insufficiency and varicose veins: early results from a large
single-center experience. ] Endovasc Ther 2004;11:132-8.
Chang C, Chua J. Endovenous laser photocoagulation (EVLP)

ambulatory phlebectomy for the treatment of superficial

venous incompetence: a 2-year perspective. } Cosmet Laser
Ther 2004;6:44-9.

-3

xe=-

Al

M3 S AF N Fell e N EPOZ 980m thol 9.5 Hle|HF ol §3 FUGHN X 87 H 2ol
arlslo] A2l b2 ol £ ek AP Aol NEE ANE oA ol n e
2 S5am Fgol HE YYZE NY 5 ek Aol giek. olol HRE 980nm thol 9.2 o]
AE olgeled ANE A oA %3 AUF ARES AAelo] NEAAS §84S WA
CHY 2 HE: 20031 1095E] 2004 49747 SFARME 312} 569 g2 84od|ol] 4] 980-nm
thol o= Aol A E o] Guto] Wbl slolxl A2 F gtk $49 Aash PAE 12T ALE 5

& Bk Bk A5 FF AHL 724905 dAF 215, A 35ollek A 84,

g stAoA TE 3 FEFoEE AdolA AZ] HHEEHo| o, 4 FHzol4to] 24
ol, m4 FFHAo] 6d], 7hiE F4do] 34|, & F Figgo] 15l o, AA| 84dl9] 32 F a|o]A
A8A AUFE FH 75 dlelA A&E FollE AMFIL THe] HA| G2 AF 27ellellA4 FoHY
o2 AgarS Agegiet. 3 5682 34 F 2% (3.57%)0] dlo|A A& Foll ALE sl K
A AHAAER A Feglch. EE: 980-nm thol .= Ho|AE o] AT HEES AT &
WE dlol mjEdos sosidan A4 B d4s 20 AFRAFdEA A} AEade
Aubol] Fapol e A7)1H QA 34 Bo] owjet 3 312 AU FAENAA F& F AL
Zol7] SlAE, Bl AR A Aol he 3AES B, dlolA X e ¥ FAdAlEe]
U FFA REE AMEEEE Tt dgE AEE she Ao o] Hele A4

F& 2o AwAsz)
2. AR
3. o)A

— 563 —




