[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

I3 K05 ) Sy o i

el 51395 5 (63b5 Cuenl jlslean 9 Sy sl (Al i bobd 2l ol @S
Syl Loy 9 (655 i 9 035 oS Mg dgne Sl (BiBee (603 sl
ol o oadnto lalllas 3] (Lo Jlo b ol o odlitiol 15518 5 Kbyt
A A 2l Cgx (5 St Jl ol b (sl o by e 10395
s oS s gy oyl ool wl L gy5lid ol ddanjlasls eIV
Slyoss 2l jelaiody sl jlas alolB (Laser Assisted Skin Healing [LASH])
B (il (S mao (S0Mdy (o prame yi g ) e Siglged Mgy pd Cue
gl Jolye 3 55 (ol 31 5l odlatul s oo laiey sl (S Sl JBlas bl
Pgdisn oS Mg ) (eolisl Olds Sl G (g By GBlie) 035 ey U
Sl (il 5 (s 59y eadplonl Cldlas (i) (ol 2 sr9pe0 lis ol >
bl loolSiws (gli5)) (i )3 & g oyt o boy ol (ot o]
aly eplos el 0ud plosl dlge ()3 gl ptel)ly Sl g Chlisre gy (slaces

Cuwgy uray 3 10319

S90 dlis

\
83 s S
8 e oledl

sl (St 53 )5 SLadS 5550.)
e sOld (b pole (LD
ol

oKy oy g 5 (souSingss Y
B

1] e (GO o3

5 (o 55

TP R S L A E R Y
S5y )5 Slidod S e FF go)led
OIS (b3 pale dnly o aIRD sles

WAY/ AT tlie iy

Al G oo 4y ol 5 il gaz 0 £ Plas o5
=) ey S el e 8l (KB g L Mos aS 035
UQ‘QU“P S LQ)A_U D9 ol)_o.a: )&_.m‘ él.‘?u‘ 9
ooa—d] ale (adjuvant) ola gl 5l o5 sload
Slou] caw 5d ol .ol solasl solder ylgica
OOl g g Jlasl aijs gsolder ;o &)l >
slzul 5l miles solder lawgs 5 ol 5l Jol>
A yoie Loyel sl ool wl il oo 8L (S gu
pee s Sl s olb slei g e TS 4 pbows
osliil o5g) o 4. ad (KiS g sbnl G 05
o Camedlo ¢ ST a Lol olae L solder
D9 ol (2l il 00,5188 5 o ()
ol o TGFPIL | algs goslizal b )l Sons o Poppas
DBl s (5t sl TS 4 Sl fpeg T L
b crogdl 4 TGFBL o ,Saslol a5 ols oylis s

F o sosled & (5095 AVAF Olins it bisj g Cianigy

WA/ 4/ -V i il )
VYV-YYO (F) 5 g0y90 OYAF s il 5 G

iyl
zand_nas@yahoo.com

20 a8l o ,lad

.

douls

5 st 8 Lo 3 3 slaams b
3o aloldly 65 Glapts 5l oslitul (e
Sig) 5o Cade Sl psd Sloml jylarea >
GOIy (orn ams ud 9 05 e (SG9)on
093 055 e 9 5L (S5l (S 035 e
o, 5l (glos dgpe 4o )0 9 4sS )by, LIS
AR PRV P SN P
L gy o a0 Sladllas s
Laser Assisted Skin Closure (LASC) L ,3.J &S
zo— Jsb LNA:YAG ;l oolaiul b Abergel lawgs
e eyl (slos az 5 s plonil g Sa V£
o dzgi L (g Sy oo i Sl o)
(i Jome byl (6,98 tensile  strength (TS)
A eols lis og eolanwl b, Mas SuSs o
&yl ol ccwlie TS L LASC sl g, a5


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

W iolgd «yie Juo ¥ ispot size N FO Jem? s gld)
a8 )5 18 (asl Vil ley 9 Y/
oolaiwl b s pinn 3 s dal 09,5 G 0
lodode Gums 5 (G ) (o sloasu
aals 09,5 )3 285 )18 035 59, TAD (v
shoslil L baess gad (59,503 5l Gy 500

I3 o5 59, TAD (g ) (oe sloassy
Saedy Plas TAD ez TS laa> jglaied; 8,8
bogi 3)lge yiion ;0 5 onile Sl lap>) (595 59,
ol gom los ;S a0 LBl Dlge 055
6)—*50)‘5\—" 9 ‘5._‘>L._uu3l.) @ gu’_...JL: Lgd..qu_n
plxl =l las YV 5 V0V ¥ slojs, ,o TS
Heat Shock Protein10 (HSP 10) s ,—50;luil .o
sadlae (ol @l (285 D0 Vg ) lags) o
Loz LASC alowil ey a5 ol i lse> 55,
09,5 1S O O35 Jalite sla by Sl i
slod oaslogzgasy gl Il 5 g sus o 3 0 5)
il aald 09,5 4 Cand (65 Sl
e S e )3 09,5 50 (SLbdl bl
OLas 09,5 93 TS (omjp 092 SS3L Bl 5 S o
))_J 09; 6L®w).’ ) TS OO 9 \s &Lb)s) as slo
Sy (P<++ 1) o5 walis og,8 5l yige TOA b /Y-
ik slaJsle ;s HSP 70 oLy (> 5l as 59,
i s B e & Sl s 5 ol
40 HSP 70 odlca ol ylis yiolidl aall 05,5
Bore SBlbl )3 egasan oo slaobe 5l can
38l il e 5 s Ml )0 (9=
S8 gl j0 2500l ;o HSP 70 (o242 59, (o)
HSP 70 oo _Jg 555 oaile 3L sl 39, b duslie
Tog auily 2olS s s slaceend 4o

) Gladlas
U ola) TS S b ol,LSen 5 Capon

Fogilb AV 0500 y5d il SISl gouds Solas

L LASC e 09,5 4 s |, TS )50 LASC
39 50 S5 onl Jy s e Gl 100 e
e (S adex il coles g LB bl LS
5 9 S e Olomedn 5k o Ses (SSS
Yo, 7 -
S lls ol e as 1l 04 S By
g S A Sy el B3 sl Lo o
yetaieas (Laser Assisted Skin Healing [LASH])
6‘).3 ] 00 oolaswl vy} LSLQQ*’)" oo b Ogude
30 oo g Capon lawgs g, o=l b s
o=l Bl plas] .cd )8 18 solatwl 0,50 audl )3
gadsl Jolye jo,5d b 51 GO0 &)l a8 4l
S ed sy Serte e Sanl (See 035 e
Ol ye e, (I8l | LASH wo 5 o5 ooy
oolaiwl b ghwgs s b s 51 s Lol g,

Sl o ol L slyg 3l gl AVO L

(transparent adhesive dressing [TAD]) coc>
SSgy g S ey (rl e s 85 e o]
3 S i) 2l Il sl Sse 9 e
Sldllas ;o w5 loe> (59, oadplon! Oladllas
L b5 S 5 g ilot) by Gludl s,
L1 stgy i Lol )0 35 ez (goud Solas

TN ools ol IV

g Oladlas
L olemm g9, adllas G jo ) e g Capon
O 5 |y 20gils AVD 0990 5] Ol Sl caalls 09,8
S50 4 aslllas ol 5 TS I ey 9,90 0
oo ¥ hee o ety el o s plosil (hge YO
S5 oo 3 |y Sy Culied ples &S gy
G ;o .0 slsul (full thickness skin incision)
sload (g pj (ee sloasy jlosliiul L laps;
09y by b S 15 pa LS )0 pera 03
3923 y5ed b cod TAD lyg 5l (o sload )5

f sorleds & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

TYQ M55 b g 1)

9o 4 (ol Glagh Wl g )5 05,5 90 8 50

JoB des slaasu 5l losul ol e dies b,
ool o5 sladad 15,5 o5 Cgr wix
TAD L v sloassy 5l o1 5l ey g 00 oo
e ollyy G2l 590 )5 09,5 ;0 0l g0 colaiul
B ) Y R e
Yoo Lo Gl = o BTV =l
Jlem® S o) Gl 599 b S8 A5 (A+-IY jlem?)
Sl slos wlaly Jb o)l .cé 5 18 (A
23] IS gloi g 4) e+ g=Ve e I VAS ISl
Lwg >l o ele VY gole ¥ oajg, Vo o(+-Y)
o=l el pladl SO ol e plosl Sy 5 5lews

> profilometry analysis ;i oolax ! a_slas
D5 >l o ol VY o Ul 315095 b))l
S e U550 Log S 5o aalo VY (5,50 b
i 0955 10 (63gme liee a5 8ls yLas (A jlem’
ohles s ootz (Gl (b vald g5 a4 o
g P=2/v Y lal>) 09 o mire (5,0l i
AV 539 b Gl 9,5 55 P+ A i
o (SiSgw O ygods il U )lse (V10 jom’
5 (P9 SmS g5y oy 45 W odalie Jlen T 5
599 L b 09,8 0 28l dgute 59, YO (b 1]
@S o s )losine slis (A- jlom” 5l i) ol
(S ga 09,5 (nl o ki osaline aald g 55 09 S
)l 50 00, 55 65 (Sl olse b
595 b b cod plhlen @S e Ohlem 5 G~
Selds ol 90 Lo gl Seod e 5 YU
gP=+/ oY i lalz) cbls 099 (5 0 —ino
S Jlo SG s reokdgn gl (P=o/o oY g les
21 09 sla Sl gl 2als 55 (e
Ui P<e1-YY) VYA 350> aalis 09,5 L dulie
L LASH alosl a5 ols oyl anlllas ol b ol oo
3,3l ;o Vb 590 bg egilb AV e 030 5 51 oola!

f sosled & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l

S8 sy 9550 IV BT gy o b Lo & 5 1,
6L > i b oLl ol 51 e s Sassls
o 93 4y (Bolal &0ty (Dl giregl L
S ol A pleSns S0 b oo el (923
2 (ass) Gl )b Sy o35 e 1 o alalidl
spot size A+-VY+ Jem® : ui5e18) A) e nm sg0
(sSEF LY i ol oley s VO W ilss oyie bn ¥
wald Gloied Jip oo Sl A g c8 )5 o )8
ol 5l ole VY g ol ¥ i, Ve ISl

Lo Condy (oe—nlileSy ol L3}l
e Nl e 2l e 5 s pdySllas]
ool Uy Sl 6,0l slos ulul s b b))
oo S sles g Visual Analogue Scale (VAS) ;|
aalllas i b o plol 55 K85, 5 Jlons Lags

Al T B Y 505, )+ slo sl o a5 ol lis
oIl (ol slos Shaijl (e g JB gl oluls
45 Jloys cdlai 092y sald g )5 09,5 o
>l 5l e Jlo S phlen 2l 65
o 05,5 5o )il az gy BB s (osnmslis
Jols (Sl B)lye 35 aald 09, 5 a4 S
aisS 0 g a5 03g e ¥ o (ol (i g
Fadls gt 59,V B0 (o ISl 5 cag S
syBiedn 5 aly sadlae (pl Cote mls Jlosa
LASH alsol cslin 6,5 sl ol oy ows
e ol 5 S 45 o, L_Sas 5 Capon
dailyd o alize Slayo 35 0 50,0 ead Solad
SIVET g i b jlaw Yo o1, LASH o i
L ol g (A=Y jlem?) Y 590 b ol 095 50
ol B gy 9590 (M- lom” 5l i) by 590
oS ol S 2 50 B nl saes o
GRS Co o35 e ) e bbbl (g e 5l A
S8 egli AVe sau0 5 (pass) Ll L SO
wald Glgedn s ;508 e ile A g 285 o


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

23 SS 4 Cowvgy oYY

Lol o IVUET gtwg slacas 4 sgamme 0l
O Galwgar oo Jsb (nl YL Q> 4 4z
LASH _Lol slacusgams 31 S pyaml )0 09250
szl LSl jiegils Ar A 090 5d 5l eolawl L
g Leclere .ol oo VI gV slacuigissd jo o)l
A A) alize glazge Job o)l Ol San
eX-Vivo (galge ;o |, (Giegl VYV« VYV - () - £F
Slozse Jsb b 5 il asdlas cpl o Twols I3
Yox¥IY SW ioles FW/em® ;g JLS>) 593
Aol (5l Sl 5 ol plnl (dly giogun]
Lsiade ¥y srnden ¥ o cngy mhaw 1o
9 )_0)3 ujoLn ‘r’)‘)} u_..: Cye—2)9° )‘ oola__ul
235 513 msn 3590 hsS 9059 S

slaasy 4 HSP muly fogogame 45 a9 b
LT’)‘):} A_)‘)_..,.x.’ 6;0)“4‘ uos.»a.?u Cwg Ls’bﬁs
Dgm 0,95 0 ol Coenl Jl gyie Lo ¥ e 0
o ek ¥ e 0 ()l Slis 6550l
P9 )0 (il (2)lse slml Jouwily 4 4z g b
b LS I udgioh Cavgy )0 28,5 Oj50
g WYY NP AN loazas Job il 5l &b
St o—dn T 9V Lo goc ;0 ogl S VYV
=5 50 =l amie B le S geauSaul
sbivla 398 slagse Jsb aen 3,50 0 (5>
b 3y9 ;0 09 ClBSy yegll ArA zoe Jobo
ool ol IV s cwgy 10 gl A A o
S5 gosimolis a5 al 55l 5 \TARS <ol
Dgr S et 2l )0 Sl i S

Olslr=d e (galimwgany j5-d H9 Bl i
Oyl g0 WAl u.u‘;_‘i‘ e IV s cang
Od9 iS5 oyl g 0 Jlasl Jooma o
as ‘bj—“"‘_g—'“ Sy Cole o JJ)b u)‘)._>

cewlie (2B Oy Wl o VITT (Siwgy o b
e @by @l w9 b p ey e S
AS Wdges duogl puiisre (pl 00,5 solaiwl b ISl
5o odliwld g0 (555 sloylily (silwany co
G oo Bolas JL sl ol LASH
T plnil 5 5,05k

S ohlSes 5 Capon <, 5 (69,5 (5155 5
Adlo FY il by s (S0l Loy ;0 LASH
Sd9 et JBeul bwl ) dnis g I Sy o b
39 e M giagal B A Sagas solis il
99 40 l,LSea g Capon L& I oLl ls
G ol e Blw T A 09 00 pundl Cooid
as § Lo vals lged o Koo cwnd g LASH
(== o ol VY e (6,50 09 00l
LASH v ddhaie a>gi b (g0gup saimojLis
Sg bl Al b awslis o

el slonl gl low dattns &ey 4 a4z g5 L
e i s wald gal o Sy e
Bl oSk gy Sl aale ¥ gosli
Sl s gzl 5 00k ool Sy et
Joee sebaie Gl an 09 005 dnxlye Sy e
5 odz B hee glaasy b ol Sl (iils 5
G B e 0D ey Sy SloaSy e
AV Tem’ i uiSe dd) egls AV 3d il cos
Y b g o35 )18 (o yie sl < /A sspot size
Ok J5 Gimds Sl el s 5l ol
Sedg 5t Sl i ol £ (6 K0 0 i solatul
3l eolewl jueliuidse @Lu Capon .0g oo sl
Oley o was l) flgieay Loy ol o |, LASH
T3 Gy Sy i enn IS

Sl Sl sl gy 5

)| U_AJ‘ ‘_go«bLO.‘.w‘ ‘)MT&.M.O.S?—O GLU Q"‘ r‘,.c)‘_g.c
Sga> L yieglls AVO L5 A+ A 5950 5.0 LLASH

f sorleds & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

VYY) MsS b g 1)

Sl Oyl gz Gl e e i
laasy 4 sgasme LWl HSP 70 (L 098 oo
&l yess ool L LASH el a0 o SLsss
g slelaizle plo o 5y, wlde novo
5 50 Lo s Sdsd 1o Sss oS, Bl,bl alex |
i3l s HSP 70 2al8l 05 5 o aslow saé
gh el b5l pegazu) o) la,eS B oy
= e Sy 9t Smaledyd g LS 0y
oS a5 wlesls ylas goanie wldllas Voo 5
slass; > TGFB3 il;-3l s TGFB2 5 TGFBI
OLSel g 025 e 5 W9, S9t o Wl o0 (g
L WWAAY- = .
s R sl 33,5 Bl g e
O dube 3 (simulation) g jlwa s Oldlas
Lad i, 5,5 ,l,38 (gog> (‘,.,Ja.; 4,0 TGFB guls
g 8wl o8l (g4 o (fiber alignment)

.. . . . .

Fia s Ceul 025 e 5 Sl LS So9te
wslil JolS jobay 550 a5 plapaslo b s oo
5 OIS BU poilie 1iSG ol o TGEP e
Tl wales Jlosay |, ISl s ool slos

&

G_\-L.I

Wy, Sgtp Stz bt (555 Slaps |
sla, Sl sboml 5l 6 oSty 9 Oleyd 025 e
sl id crul ool oolawl uslS 5 S8y 5
4S5 gy olm s et 55 5l ERYAG 4 CO,
by e «Sidg 1 gl Sl oy sl pogazy
oS5 ol plosil g o eslil a5l s
SYob ol J=e o,lse L (ablative) o 5o
bl LSl 5 5 095 « Do Sk (55058 oo 5
Mg ol e (GgalilaSey st 5 508) (o3 S

f sosled & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l

AN zos Job 5l oolaiul pae pg) (goasmolis
o=l el @l b IV (G o 50 gl
Job il a b V0 Jlosas a5 sl lis dsllas
Ghad 10 (yegils \YY - gAYV V- 2F clazy s
VG g g o Sl 0ol Geg slaces
IS 48 0390 ¥ ) a8 Cengy (550 ke
D e ol ) Y omm Gee U 8L (S, w8
eV PYm zoo Job mos Job aw cnl (5o
a5 odd QA e Ssen g ools Gl
Fln ¥ Ol oda a8 0p b o sl segie
Jsb Sy ood Sl Se (ron 4 Sl slS g0
LASH |, ol zo—o Job 55 V- #Y nm zg0
nm g\ slages Job oo, joboas g aily
sy o 54y ewlio LASH sl gl VY'Y
Tl 5 ol p3¥ calis (b b Sladllas ke
99 (pl 31N VIVO & jgoas | alol> )l > Ol ypss
Ol 5l esliinl (Sl G g wiled anslie 9o Jobo

Msles oy gl Sl o ) lagga Job

S Alaial sbacilse
Sy s 34 LASH J1 glapucilsie 550 5
Sgy sadsl Jole 5o )5 Sl 5 ) eslin
Sl Sl o Gy (2 Blaie) 035 oo 5
&9, Capon gasllac 098 co o 5 g, Ho (gl
LASC ploul Jlooay a5 ol lis glem sladiges
V0 5V slags, o alols csbidoawl sl
i TOA B/ TS 55 g jieS ,IKul goaimsylis
6l el b LASH plosil gl Mg aalis 65,5 5
Ol il Vsl as il bl glsSa g, 5
Lol g ot Gy o5 culbs gl o alol>
L FO% sga> o alols )l ol samls
aS assls oliss o) Lsen g Wilmink Vsl 06°
70 Heat Shock Protein (HSP) sl slal sl o

Mol e 0O b PO sl &y a0


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

25 oS &4 Cawgy oo VXY

Cudgaze dw PDL (] pogdle .ol ol o SIS ie
51 S Mg ooliwl aSST Cans o ls axg5
sl dd> SO 5l i 5l eolanul 4 bbgie PDL

V 390> Ysare PDL 3l wil oy goslinl Ll
o=l 0 aS 0, S e Syge (i jlan A Y U
ok iS5 508 5 azily bl Ses el 56 s
592 YL slaasa 5 o5 Sl JLab Slels
o slacosgase 3l 55 PDL olKiws 5l (5,045
LASH alol a5 by sl olSss oyl 51 ol
=l o2 e i 5 a0 LS
ooy e Shoe oS 39 g0 ol el 56 c51é1
o3l 500 Sgm 1ol 025 e 5 Mg S5t Sl
S92 slo)id (p,5 00 9992 yieS Jlews 039 9
Somb s loas e LASH o colaiwl 5,90
5 6L 3l eolawl b olKiws 5l cdapmw g olSiws
Sy j5oa (] 5l ool g (ogasy
ol g a3 )L LSl Joe GBI o Jo
Silose @ald Az Joe glagll o 1ol

ddzr S5 plosl sy oo Sl 09250 walsd ply
Olyedn Oy |y (12 5l an aloldl LASH
9 ) ey S5y Sgde O EIUA g (see
el Talas 5503 Ggmime sl sl 51 (6 Sions
Jo—b 3l eolai_wl LASH 5| slopun—slSo s
9 oy S slacs Glp Sowln slagge
slocs by ae ) slo il e

cals salgs alol> L

References

Ol o (pulsed-dye laser [PDL]) ,35.J 5l ool
TR il el sy wSslS 5 b 5t (sl Sl
2 @B ) s ol I )3 &S (5 9k
S 5l sl pogaza) Sids e Sl ey
oo Slalllas .o il oo PDL 0oslS ¢ (s5lasy )|
oS, Condg 0gugs ;o PDL ol oS wilosls L
o>l i PDL L sl YAXFTILYAYER
Vgoxo g Cnl olyan ol g 050 Jola> b e
. . R A .
el gasle pi@ls s O e o 65l
Ve BV 5l ey Ysono a5 el 5,53 PDL s
sloul pol (il Jowe jo Cewl ;Ses 08 )5 0 &3, 39,
T st e B,y el FA b Ygons a5 350

obeyd 2 Sldllae 5l gl aSiul 4 2295 L
4 elacewd Sz PDL dlwgany [l (u 095
oz 3l gla Jlo b wiyls oST e e
5 Sdg yi et Sl obl 5l (6 Xy <y PDL
=5 mee s Sadsl J=le 0 (2l sl -
.\crf\c;o.iloo; ool

5 Olwyd gaiw) ;0 PDL aae Ol 5l o8 e
2l el 5 Sy e S ol 5 5y
Ol as o ls 0g2g s SYLAe aS Cliilo ax g
5! .qu_;.;fsas ol I, PDL sail . Kiess g iloyo
,» PDL 5l &l ). Sin ¢ gilo,o (goolatnl (550 (ggm
L 09,50 i Jlizl cdeay 0,5 Cangy b ol 3

1. Kerwin LY, El Tal AK, Stiff MA, Fakhouri TM. Scar prevention and remodeling: a review of
the medical, surgical, topical and light treatment approaches. Int J Dermatol 2014; 53: 922-36.

2. Capon A, larmarcovai G, Gonnelli D, et al. Scar prevention using Laser-Assisted Skin
Healing (LASH) in plastic surgery. Aesthetic Plast Surg 2010; 34: 438-46.

3. Capon A, larmarcovai G, Mordon S. Laser-assisted skin healing (LASH) in hypertrophic scar
revision. J Cosmet Laser Ther 2009; 11: 220-3.

4.  Capon A, Souil E, Gauthier B, et al. Laser assisted skin closure by using a 815-nm diode-
laser system accelerates and improves wound healing. Lasers Surg Med 2001; 28: 168-75.

f sorleds & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

VYT 255 b 9 1)

5. Capon AC, Goss¢ AR, larmarcovai GN, et al. Scar prevention by laser-assisted scar healing
(LASH): a pilot study using an 810-nm diode-laser system. Lasers Surg Med 2008; 40: 443-5.

6. Garden JM, Robinson JK, Taute PM, et al. The low-output carbon dioxide laser for cutaneous
wound closure of scalpel incisions: comparative tensile strength studies of the laser to the
suture and staple for wound closure. Lasers Surg Med 1986; 6: 67-71.

7. Leclere FM, Mordon SR. Twenty-five years of active laser prevention of scars: what have we
learned? J Cosmet Laser Ther 2010; 12: 227-34.

8. Liu A, Moy RL, Ozog DM. Current methods employed in the prevention and minimization of
surgical scars. Dermatol Surg 2011; 37: 1740-6.

9. Tredget EE, Levi B, Donelan MB. Biology and principles of scar management and burn
reconstruction. Surg Clin North Am 2014; 94: 793-815.

10. Abergel RP,Lyons RF, White RA, et al. Skin closure by Nd:YAG laser welding. J] Am Acad
Dermatol 1986; 14: 810-4.

11. DeCoste SD, Farinelli W, Flotte T, Anderson RR. Dye-enhanced laser welding for skin
closure. Lasers Surg Med 1992; 12: 25-32.

12. Poppas DP, Massicotte JM, Stewart RB, et al. Human albumin solder supplemented with
TGF-beta 1 accelerates healing following laser welded wound closure. Lasers Surg Med 1996;
19: 360-8.

13. Capon A, Mordon S, Can thermal lasers promote skin wound healing? Am J Clin Dermatol
2003; 4:1-12.

14. Leclere FM, Magalon G, Philandrianos C, etal. Prospective ex-vivo study on thermal effects
in human skin phototypes II, IV and VI: a comparison between the 808, 1064, 1210 and 1320-
nm diode laser. J] Cosmet Laser Ther 2012; 14: 7-13.

15. Wilmink GJ, Opalenik SR, Beckham JT, et al. Molecular imaging-assisted optimization of
hsp70 expression during laser-induced thermal preconditioning for wound repair
enhancement. J Invest Dermatol 2009; 129: 205-16.

16. Souil E, Capon A, Mordon S, et al. Treatment with 815-nm diode laser induces long-lasting
expression of 72-kDa heat shock protein in normal rat skin. Br J Dermatol 2001; 144: 260-6.

17. Shah M, Revis D, Herrick S, et al. Role of elevated plasma transforming growth factor-betal
levels in wound healing. Am J Pathol 1999; 154: 1115-24.

18. Shah M, Foreman DM, Ferguson MW, Neutralising antibody to TGF-beta 1,2 reduces
cutaneous scarring in adult rodents. J Cell Sci 1994; 107: 1137-57.

19. Shah M, DM Foreman, Ferguson MW, Neutralisation of TGF-beta 1 and TGF-beta 2 or
exogenous addition of TGF-beta 3 to cutaneous rat wounds reduces scarring. J Cell Sci 1995;
108: 985-1002.

20. Schrementi ME, Ferreira AM, Zender C, DiPietro LA. Site-specific production of TGF-beta
in oral mucosal and cutaneous wounds. Wound Repair Regen 2008; 16: 80-6.

21. Dallon JC, Sherratt JA, Maini PK, Modeling the effects of transforming growth factor-beta on
extracellular matrix alignment in dermal wound repair. Wound Repair Regen 2001; 9: 278-86.

22. Atalay M, Oksala N, Lappalainen J, et al. Heat shock proteins in diabetes and wound healing.
Curr Protein Pept Sci, 2009; 10: 85-95.

23. Alster T, Zaulyanov L. Laser scar revision: a review. Dermatol Surg 2007; 33: 131-40.

24. Alster T. Pulsed dye laser gives hope to scar patients. Clin Laser Mon 1993; 11: 155-6.

25. Alster TS. Improvement of erythematous and hypertrophic scars by the 585-nm flashlamp-
pumped pulsed dye laser. Ann Plast Surg 1994; 32: 186-90.

26. Alster TS. Laser treatment of hypertrophic scars, keloids, and striae. Dermatol Clin 1997; 15:

419-29.

f sosled & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

27.

28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

Alster TS, Lewis AB, Rosenbach A. Laser scar revision: comparison of CO2 laser
vaporization with and without simultaneous pulsed dye laser treatment. Dermatol Surg 1998;
24:1299-302.

Alster TS, Nanni CA, Pulsed dye laser treatment of hypertrophic burn scars. Plast Reconstr
Surg 1998; 102: 2190-5.

Alster TS , West TB. Treatment of scars: a review. Ann Plast Surg 1997; 39: 418-32.

Alster TS , Williams CM. Treatment of keloid sternotomy scars with 585 nm flashlamp-
pumped pulsed-dye laser. Lancet 199; 345: 1198-200.

Connell PG, Harland CC. Treatment of keloid scars with pulsed dye laser and intralesional
steroid. J Cutan Laser Ther 2000; 2: 147-50.

Dierickx C, Goldman MP, Fitzpatrick RE. Laser treatment of erythematous/hypertrophic and
pigmented scars in 26 patients. Plast Reconstr Surg 1995; 95: 84-90; discussion 91-2.

Nouri K, Vidulich K, Rivas MP. Lasers for scars: a review. ] Cosmet Dermatol 2006; 5: 14-22.

Paquet P, Hermanns JF, Pierard GE. Effect of the 585 nm flashlamp-pumped pulsed dye laser
for the treatment of keloids. Dermatol Surg 2001; 27: 171-4.

Bouzari N, Davis SC, Nouri K. Laser treatment of keloids and hypertrophic scars. Int J
Dermatol 2007; 46: 80-8.

Chan HH, Wong DS, Ho WS, et al. The use of pulsed dye laser for the prevention and
treatment of hypertrophic scars in chinese persons. Dermatol Surg 2004; 30: 987-94.

Kono T, Er¢ogen AR, Nakazawa H, et al. The flashlamp-pumped pulsed dye laser (585 nm)
treatment of hypertrophic scars in Asians. Ann Plast Surg 2003; 51: 366-71.

Davari P, Gorouhi F, Hashemi P, et al. Pulsed dye laser treatment with different onset times
for new surgical scars: a single-blind randomized controlled trial. Lasers Med Sci 2012; 27:
1095-8.

Alster T. Laser scar revision: comparison study of 585-nm pulsed dye laser with and without
intralesional corticosteroids. Dermatol Surg 2003; 29: 25-9

Alster T. Zaulyanov-Scanlon L. Laser scar revision: a review. Dermatol Surg 2007; 33: 131-
40.

Lupton JR, Alster T. Laser scar revision. Dermatol Clin 2002; 20: 55-65.

Nouri K, Jimenez GP. Harrison-Balestra C, Elgart GW. 585-nm pulsed dye laser in the
treatment of surgical scars starting on the suture removal day. Dermatol Surg 2003; 29: 65-73.

Alam M, Pon K, Van Laborde S, et al. Clinical effect of a single pulsed dye laser treatment of
fresh surgical scars: randomized controlled trial. Dermatol Surg 2006; 32: 21-5.

McCraw JB, McCraw JA, McMellin A, Bettencourt N. Prevention of unfavorable scars using
early pulse dye laser treatments: a preliminary report. Ann Plast Surg 1999; 42: 7-14.

Nouri K, Elsaie ML, Vejjabhinanta V, et al. Comparison of the effects of short- and long-
pulse durations when using a 585-nm pulsed dye laser in the treatment of new surgical scars.
Lasers Med Sci 2010; 25: 121-6.

Zand N, Fateh M, Ataie Fashtami L, et al. Is prophylactic pulsed-dye laser(PDL) irradiation
effective in improving the quality and cosmetic appearance of post reduction mammoplasty
incisional lines? Laser in Medicine 2011; 11: 27-34.

Liew SH, Murison M, Dickson WA. Prophylactic treatment of deep dermal burn scar to
prevent hypertrophic scarring using the pulsed dye laser: a preliminary study. Ann Plast Surg
2002; 49: 472-5.

Wittenberg GP, Fabian BG, Bogomilsky JL, et al. Prospective, single-blind, randomized,
controlled study to assess the efficacy of the 585-nm flashlamp-pumped pulsed-dye laser and
silicone gel sheeting in hypertrophic scar treatment. Arch Dermatol 1999; 135: 1049-55.

f sorleds & (50,599 AYVAF Hlinws) sdl-ll.l-u q a-l—nllg-l


https://journals.tums.ac.ir/jdc/article-1-5162-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

TYQ 35S b 9 1)

Laser assisted skin healing

Nasrin Zand, MD'
Afshan Shirkavand, MSc?

1. Medical Laser Research Center
(MLRC), Iranian Center for Medical
Laser (ICML), ACECR, Tehran, Iran

2. Laser and Plasma Institute, Shahid
Beheshti University of Medical
Sciences, Tehran, Iran

Corresponding Author:
Nasrin Zand, MD

No. 66, Aburayhan St, Enghelab Ave,
Tehran, Iran

Email: zand nas@yahoo.com

Conflict of interest: None to declare

Postsurgical scars are of significant concern to both the
patients and surgeons. Different laser systems have been used
to accelerate and improve the healing process in surgical
scars. Some studies have demonstrated the benefits of
prophylactic laser application on pre-scars. It seems that using
laser energy in the early phase of the healing process may
produce changes in the physiology of wound healing toward a
more fetal-like tissue regeneration and healing. Laser-Assisted
Skin Healing (LASH) is a new approach in which laser
irradiation is applied immediately after surgery in order to
improve the resulting surgical scars. LASH produces
controlled homogenous heating throughout the full thickness
of the skin around the wound which accelerates wound
healing without thermal damage to the tissue.

The purpose of this paper is to provide an overview of the
available peer-reviewed research literature on the application
of LASH, the in-vitro, animal and human studies and the
suggested mechanisms of action. Further studies are necessary
to optimize the best laser parameters especially according to
different skin phototypes and better understanding of the
mechanisms of action.
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