
- ~ - ~ .1~1~~1~1~7R1.~7 n1A~~1~1~7R1.~7 • • , / , - .., 
A~LL"~!lR1.Pl7 ~"1a~n7"'J..I~1~~!l1a!l . ) 



595-NM PULSED DYE LASER PHOTOREJUVENATION 

IN PHOTODAMAGED SKIN 

Miss Suwimon Pootongkam 

J . 

A Thesis Submitted in Partial Fulfillment of the Requirements 

for the Degree of Master of Science Program in Medicine 

Department of Medicine 

Facutty of Medicine 

Chulalongkom University 

Academic year 2007 

Copyright of Chulalongkom University 

500705 



~1"l11';j'l!1 

m'"l1~U~mm~1 

n'1~1-n~~i~1tJL~ L'l!If)fl"l,)1lJm')l"l~t.I 595 t.l1 L t.lLlJ(;J~1t.1n'1~fn~ 

~,)~~'l~ Ltl~tJt.lLLtl~'lr.nn n'1~1~ftJf'l~ra~ (;J~1 b LIf) L~ (;J Ltlt.lL,)~1t.11t.1 

t.l1'l~1,) ~';jlJ~ YlVllf)'lrl1 . .., 

" , 
I"lru:;LLYlVltJfi11~(;Jf '"l~1~'lmnrlJ~1';jVlmitJ If)t.I~1~~tJ';jVlmUYlt.lfi'UutJ\1Ltlt.l~,)t.I~1l'l • • 

(~"ll,)tJfi11~(;Jn'"l1~U t.l1tJLLYlVlU fiUt.lVlf 'tifi1')';jL~tJ~~t.I~1) .. 
r1/lw ~ 

(~If)'lfi11~(;J~1'"l1~U t.l1tJLLYlVlU tl~:;';j(;J~ 'tiM1t.1t.1Vl) 

~~ q,J(Ml. ~ Q ., 

. ... ... .. . . . . .. . .... ............. .......... .. ........... m~lJn'1U11tJt.lIf)nlJ~1,)Vlm~tJ 

(t.l1tJLLYlVlU ~t.lm L~'"lt.lLlJfit.lVlf) 

.. ......... .. .. .. ~ ..................... . 



~1nm1vrru1'1~t1fllJlrl1'ltfl~fllJl~i1U~'lfl1U1U (595-NM PULSED DYE LASER PHOTOREJUVENATION 

.1- ~ 1.1......." IN PHOTODAMAGED SKIN) fl . Ylu1n~ : 11'1. Uyt ~'l1Jl1 f11'1'l1UUYl. 77 mn. 

......J .,.,... ... il .. , £. I 

fI'l1H~1f'l'lJ~::Ylll1l!f1'1mn~u: ,"fltf"'1ULfl~'Iflff'l'l111U1'lf'lflU 595 U1tU~1JI1L U\N'I ~U~fl~'Ifl7n~1I 
.I~¥... .. 1. ... ..... .11.1.1 1.1 ~¥ ...... ~... ~ 'i' il non-ablative Yl U'lnlf'l'l111UUlI ~umnn~~'l\N'IYl~ flUU~ fl'l"1nm1 U'lnlN¥'lflflIJl11 ~'l ~f1~flIJlL U~'lfl1U1U 

~fl::m1U11i'ln'" (compression handpiece) 1I1t1~fJnlJil;,j1L,xmnn~U1"'~fl;1'1~U'IUflU1I1n 

~mm1~4'u : ~n~~dht.lll~4'u 1 0 f'lU~~hl,.,r'lijm1~t1~uu~t1fl'l"1nm11~ru1'1~t1fllJlrl b tfl ~fl~1Lilu 
~'lfl1U1U qll~flflnLu,..u1~1uml'l1n~;hm;fltfIi'l1uLfl~'Iflff'l'l111U1'll'lflu 595 U1tU~1JI1 "'fl'l"1mrU,j1Lfl~'Iflf 
u1~'ln.ln~~",H1i'ln'" 6 J/cm

2
• 6 ms 1u,..u1~1u~'W~1n~~ilun~1If'l'lU"l1l ,j1mnn~,r'l"'1I'" 3 flf'l 

~~f1Ufl:: 1 f'lf'l ,j1m1thup.nu,..u1~'1~f1'1~1uriflu,j1m1~n~~fl::lJn~f1U nll~'1 1 ~f1u"'fl'lmnn~f'lf'l 
" 1.1" 'i' - - I'!!" .I ... .l .:: 'i' _ ......., 1 ., 

~"'Y11U 1::~U~fl U'ltm11~uffiU~YlUUI11,"nllYl"'l!U'lIfI'In1::~"'~fl::nlflU WlU~,"YlU~'l"'U'I 3 Yl1U ~fl:: ~'I 

... .- __ £.o ~ 
~f'l1fl'l VISIA 'lLl'lrl;;1II"1U'lUn~~"'~fl::nlflU 

~flmn4'u : ~dht.l1l~4'U,r'l"'1I"'41U'lU 10 flU ~ilu~,"I'I"'tY'I fI1fJ 39 ~'1 55 n ijm1~t1~uu~t1fl'l'llfl'l 
c:l'lmr'l"1nm1vrru1'1~t1fllJlrlbtfl~fllJl~ilU~'lfl1U1u~~utl1unfl1'1 1J1111 Fitzpatrick Wrinkle Severity scale 

_ I .. 'i' _ _ I'!!'" .J ... .l ' 1 ,,~ " ... ... 1" .I 
~1nm7U1::~U~fl WlULuffiU~YlUUI11,"nllYl"'l!U'lIfI'In~~"''''1::Wl1'1 ~U"'U1Yl'l~f1'1"'1U"'fl'lm11n~ ~U~"'f1UYl 3 

,"U~1ijf'l'l111LL1J1n~1'1f1tl1'1iluU~1';qj (p=O.OOB. Wilcoxon signed rank test) ujfl~tiffiu~;iuu"1U'lUn~~Ii'I~ 

fl"'fl'l ,"U~1LU,..u11A'1U~,j1~fl~'Iflf n~~li'Ifl"'fl'l~uijI'i1~~~tJ 6.1LU'lIru:;~LU,..u1~1u~~ilun~1If'l'lU"l1l 
":.1' ..J • ... ... ~ t I ..... 

n~~Ii'I~,"lIl!U~~flU 2.B (p=0.075. Paired samples t test) ~1"'nl~fll!f1'1~fl~'IflfLumnn~nlflUuu,"m1'W1I 
I I....... 0... "., t..1' ...,.,. I __ ..r ... .r.: 

f'l,)111WJ1n(;l1'1f1U1'1l1UU~1f'lqj1:;"''l1'1 ~U"'U1Yl'l~f1'1"'1U'I1nmw1::~U111,"nllYl"''lIU'lIfI'In1f1U (p=0.157) Ufl:: 
..... -_£¥ ... .,... , ... 
~fI'lLl'lrl;;lIIP1'lULI'IlfI'I VISIA (p=0.490. Wilcoxon signed rank test) ~fl:: ~fl1!1'1L1'1U'I~'l1'1mnn~,"u 

lfIU"'1 (hyperpigmentation) Lu~~i1t.l1l~4'u 2 flU .. 

~vJ~flmn4'u : ';fltfIi'l1ULfl~'Iflff'l'l111U1'lf'lflu 595 U1tU~(;l1ijtl1::~Ylfi111,"Lumnn~n1::~"'uu 
LU,..U1 ~'W,"Uf'l'l111UlJln~1'1f1tl1'1ijUU~1';qjLUm11n~~lfIU ifl41n"'Lum1;1n~~ ;.)f1 41U'lUIJi''lfl tl1'1 

1l1fl~'111 __ fl:J~.tt.lJ.J'L\"L-f __ 

"1'111~'111 fl1!J!~1":..:.,,=f ____ _ 

t1n1,.~m~n._ 255(L. _________ _ 



##4974795430: MAJOR MEDICINE (DERMATOLOGy) 

KEY WORDS: 595-NM PULSED DYE LASER, PHOTOREJUVENATION, PHOTODAMAGE, LENTIGINES 

SUWIMON POOTONGKAM: 595-NM PULSED DYE LASER PHOTOREJUVENATION IN 

PHOTODAMAGED SKIN. THESIS ADVISOR : ASSOC. PROF. PRAVIT ASAWANONDA, MD. 

77 pp. 

Background: 595-nm POL is one of the popular non-ablative lasers for facial rejuvenation. 

Recent addition of compression handpiece allows treatments with minimal adverse effects. 

Objective: The purpose of this study was to evaluate the efficacy of 595-nm POL in the 

treatment of lentigines and wrinkles in photodamaged skin. 

Method: 10 subjects with photodamaged skin from the dermatology clinic at King 

Chulalongkom Memorial Hospital were enrolled in this study. One side of the face was treated with 

595-nm POL 6 J/cm2
, 6 ms in the first pass. Then, lentigines were treated with CHP 6 J/cm

2
, 6 ms. 

The untreated side served as control. The subjects received a total of three monthly treatments. At 

baseline and prior to each laser treatment, as well as a month after the last treatment, photographs of 

both sides of the face were taken by VISIA. Global assessment of lentigines and wrinkles was done by 

3 dermatologists. In addition, the numbers of lentigines and wrinkles were analyzed by VISIA. 

~ : All 10 subjects were female aged from 39 to 55 years with moderate photodamaged 

skin as defined by Fitzpatrick Wrinkle Severity scale. There was statistically significant difference in the 

degree of improvement of lentigines by global assessment at 3rd month. (p=O.OOB, Wilcoxon signed 

rank test) . The mean change in number of lentigines on the treated side was -6.1, while that of the 

controlled side was +2.B (p=0.075, Paired samples t test). There was no statistically significant 

difference in the degree of improvement of wrinkles analyzed by global assessment (p=0.157) and 

VISIA (p=0.490, Wilcoxon signed rank test). Hyperpigmentation was found in 2 subjects. 

Conclusion : 595-nm POL is effective in the treatment of facial lentigines. There was no 

significant improvement in wrinkles in our study. Our limitation may be the rather small sample size. 
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.. 
tJYIYI 1 

~ , 
(skin aging) i1fl1m~u~",~l~\lfl1t1flth~ L"tiU nffitl n~~LL"'''' (lentigines) ~~')'W~,j1Lt'UJfl 

\lflfl"'L~fl",eJfltl'tl1t1~') r.llJil~ actinic keratosis LLfl~lJ~Lr~~')\nr~ 
....... ..I,,A-.... 'i' -3 :: 'i' ~ " cI... , " 
,)fim~Yl L"D1nM"lffitl L~f")\'iflfl1 (pigmented lesion) L"'m~Yn~m~LL~1n LIn~fl~ flflm~ L"lI 

LflLlJlflf fl1Yi Q-switched ruby laser (QSRL), Alexandrite laser LLfl~ Neodynium (Nd):YAG laser 

LLj;jiJqj\l1~1~qj ~fl~flf1~Lfimlun1~fm~t1L(;Im~Yn~lu~,)"lI1,)LflL;tI L"tiU ~flmLIn~ (erythema), m1 
~ 

Lnln~2JU1 (blister) LLfl~ffim~h (post-inflammatory hyperpigmentation) (1-8) • 
Pulsed dye laser (POL) LlIULflLlJlflnll\\'Yii~~1ULL~~lu"ti,)~fI~U 585 il~ 600 nm \ln~lnilJl~ 

;)~')tI oxyhemoglobin (LL~WJ)j~ 1) ~~LlIULflLlJlflnll~rum~tlfl2JruLlIU2J11'11~1ulum1fnM'1 
, ." I 

ffitlL1f")YlLn"'''1nfl,)12J~lntJn~"JIfl~\lflfl'''L~fl(;lYl~'l\lU~ Ufln"1nu POL tT~iinfllnYl~12J11ClfnM'1 
~ ~, 

nffitll~ L"'tlYii~~1U'fl~ U~~ Lfl L IJIflfltJij~flj;jfl\lflflln L~fl'" 1 U;U\lu,m Yf~,)UlJU y'h 1 \\' Ln ~ n'W\l~~ 
~.. '" 0 "cI ~-. c! J' ... " .... .J 

mediator 1JI~"~Ltlm~~u fibroblast Yl11\l2Jm~~n~f\tlflfl1L"ULYi2J"JIU Ufl~ POL ml\lYifl~~1ULL~~Yl 

\ln~lnilJl~~~')tlL2Jfl1UU Yi11\\'Ln Inm1Yi1fl1t1L2Jfl1UU ~~~12J1~ClU12J1 H1.um1fnM"ln~~LL(;I1n l~ 

(10-12) 

"1nm1~nM"l~~1u2J1llliimruflJ parameter ~1~1 "JIfl~ POL L"tiU Yi~~~1U (fluence), fl')'UJtl1') 

~fli ~1U,)U pass L~flfl~~flf1'1Lfim fiflm~Lnln'InL~fl(;lflfln (purpura) Ufl~lu"JIru~L;)mriun 
tT~fI~iitJ1~~Ylfi1l1Yilum~fnM"l ~,)2Jil'lm1t;· POL ~~~U1~U2J11\lti ~~~12J11m~2J purpura 

) , 

threshold Ufl~ij compression handpiece (CHP) lum11fh~fllnflfln"1nlJ~L')rulifnM'1 fl~m1 

~~;lJYi~~~1UU~\lLlntl oxyhemoglobin LLfl~fl(;lm1lJ1(;1L~lJ"JIfl~\lflfl(;lL~fl~ (11, 12) LLfl::"r'llJ~1 

long pulse POL (LPOL) 1\\'~flm1fnM'1;)n~1LLfl::Ln"'~flf1~Lfitl\lufltln~1 QSRL lum1fnM'1 
., 

m::u(;I'" lUflULflL;tI (1 0) Ufln"1nutT'Iih~tI::L,)fl1n11\l1t1"J1fl'l~,)\lU~ (downtime) Ufltl2J1n 
~ ~ 

~~UU~~Ln~UU'lR"'"JIfl~m~~4'tlU lun1~~nM'1tJ~::~Ylfi1l1Yi"JIfl'l 595-nm PDL L(;ItlU1LYlflUfl 

m1n1n 1~L~fl(;l2J1tJ1::fJn~iI:;{h2JnlJ LflLlJlflfiiijfl~L~2J CHP ~InLLtJfl~ LlntlH'LL~UYifl1~~n l~ ~~~ 
Ufl1t1"J1fl'l handpiece l\\,ii~n~ru~lm~'LflmnlJ CHP lULf")1fl'liul\lti HfYi~~~1U 6 J/cm2 

LLfl:: . . 

fl,)12Jtl1,)~fli 6 ms lum~fnM'1n~~LLIn~LLfl~~~fltl~Ln(;l;-ulu~,)\lu~~LU~tlULLufl'l"1nm~1~flJ 
f~~t1fll'l~11') LflLfl~LlIuL,)fl1u1U 
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LL~UlJij~ 1 LL~~~ absorption spectra 'tl~ chromophore {;h~ 1 (9) 

fh"'~'II"a./Jn'~~!I (Research questions) 

o .., 

Fn'n~"''iln 

... 'I "" .4 "...J "" tl.J tl.J...... 'I "... ... ~ 
n1:i':i'n~ m'~LL~ ~tJ1.I ~tJ~1.I'1 ~'11.1~1.I~'tl~ ~lJ'ltl'YI2Jn1:i'L ~t11.1LL ~~'Y1 ~'l~1.I~~'1 nn'):i' L~ruN~ 

2 

tY~Pl:i''1bttlL~PlLtl1.IL'l~'11.1'11.1 ~'ltl 595-nm POL ~Vii~~'11.16 J/cm
2

, 1'I'l'12JtI'1'l~~i 6 ms LUffitJLVltltJ 



3 

ntJltJ~,Jll~hu~'Wt~fmn lUL~'tlU~ 3 lI'tl,ml~~n'li1y'hl,xlll~~'nJ"1I'tl~m'::;LLfMI (global 

assessment) ;I~u~J1nn~l~ffiL'YhntJ 20% t~tlm1LUWtJLYitltJ~'htl~'ltJL,.)~,'tl~ VISIA t~tI blinded 

dermatologist t~~1'tl 'W 

o 
fl1"1)J''iI~ 

... 'I "" .J ".1..1... • 1..1 • 1 ..I...... ~ """ "" col 1. mr1n'li1m'::;LL~~tJU LtJ~Ul ~IU~'.wDtl~ ~lJ'ltl'YI~mrLlJ~mULLlJ~~'YI~'l~U-:jlOjlnm~ L~ruN~ 
OJ 

... '1~ iI" ..I... 2 ""X tl~[;I~1 L'l LtlL~[;IL UL'l~IU1U ~'ltl 595-nm POL 'YI~~~~IU 6 J/cm , 1'l'lI~tll'l~~~ 6 ms 

LUWtJLYitltJritJltJ~,Jl~lu~'Wt~fn'li1luL~tlU~ 3 "1Itl~m~~n'li1 y'hl'IX~IU'lUm'::;LL~~~~~~ 

~lnn~l~ffiL'YhritJ 20% IOjlnmrl"'~'ltJLl'l1s.:j V/S/A 1,c1I,..1t!'W 
" I I I I 

2. m~fn'li11'l~tltltJu ltJ~,Jl ~lu~ll~lItl~ ~t1'ltlYii1 m~Ltl~tlULLtl~~Yi~'l"'~~1Oj1 n m~ t~fu 
... ~ ... '1~ iI " ..I... 2 ... x 
N~tl~[;I11 L'l LtlL~IJIL 'UL'l~IU1U ~'ltl 595-nm POL 'YI~~~~IU 6 J/cm , 1'l'lI~tl1'l~~~ 6 

ms LUWtJLYitltJritJltJ~,Jl~lu~'Wt~fn'li1 lUL~tlU~ 3 'IItl~m~~n'li1 vlll'IXIlI~~'l~"1Itl~ 

i'lffitl (global assessment) ;I~u~1nn~1~~L'Yl~ritJ 20% ~1nm~Lllim.JLYitltJltlthti 
~'ltJLl'l~~ VISIA t~tI blinded dermatologist 'l~~1'tlhJ 

3. m~fn'li1i'l~tltltJultJ"',Jl~1U~ii~lItl~~t1'ltl~i1n1~Ltl~tlULLtl~~~~'l~~~lOjlnn1~t~ftJ 
f~~t1~[;I~lbttlL~IJILiluL'l~IU1U ~'ltl 595-nm POL ~~i~~IU 6 J/cm

2
, l'l'lI~U1'l~~i 

6 ms LUWtJLYitltJritJltJ~,J1~1u~'Wt~fn'li1 tUL~tlU~ 3 'IItl~m~~n'li1 y'hl'IX~1U'lU 

i'lffitl~"'~~~lnn~I~1'tlL'YllritJ 20% 1Oj1nmrl~~'ltJLl'l1s~ VISIA t~,..1'tl'W 
'I" ..I ... 2 "'X'" 'I "" .t 4. m~L'II 595-nm POL 'YI~~~~1U 6 J/cm , fil'l1~tl1'l~~~ 6 ms 1n'li1 LtJ"'Ul~1'U"'U~lItl~ 

".' cI... .1..1 .1..1...... 'I " ...... 9'" ~ ~ iJ 0 'I.\' 
~lJ'lU'YI~m1LlJ~UULLlJ~~'YI~'l~U~lOjlnm~L~ruN~tl~[;I11 L'l LtlL~IJ1L UL'l~1U1U 'YI1 LVI 

... "... J" dO '1_! 
Ln~~~'111~Lfiltl~'IIU~1tl U.J 

... 'I "" .J ".,..1... • 1..1 • 1 ..I...... 'I ".... .... ... 
5. mr1n'li1 LtJ"'Ul~1U"'U~'IItl~~lJ'lU'YI~m~LlJ~UULLlJ~~'YI~'l~U~lOjlnm1L~~tJN~ 

t1£i[;lnbttlL~IJILiJUL'l£i1U1Uc1I'lU 595-nm POL ~~i~~1U 6 J/cm2
, fil'l1~m'l~£il6 ms 

LUWtJ L YitltJritJ ttJ~,J1 ~1u~'Wt~ln'li1 lUL~tlU~ 3 'IItl~ mr~ n'li1 vl1l 'IX ~t1'ltli1I'l'l'm 
OJ 

~~~tll~lunl1fn'li11,~~ffi'l~ 

.4.1 -.I~.Q ... .!' ",..J_ "' ... 
1. L~tllJ1::;~UlJ1::;¥"i'YIfiIl1~'II'tl~m11n'li1n1::;LL"''''LL£i::;1'lffitltJultJ~UI'Y1Ln'''lOjlnm11"'1tJ 

f~~t1£i[;l11t'lttlL£iIJ1LtlUL'l£ilU1Uc1I'lti 595-nm POL ~~i~~IU 6 J/cm2
, 1'l'l1~m'l~~tf 

- ~ ... ... 'I "" ..I'I_!'1 "... ~ • 1 ... 6 ms LlJffitJL'YItltJntJ LtJ,..U111l1U'YI U.J LI1l1n'li1 L"'tlm1lJ1::;~UIll~1'l~'II'tl~m'::;LLI1l"'LL~::; 
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.: ..J~J' • tV 0 ':..J.:tI 
nffiUYl~"1IU~')nfl,)YiCnULL~:;'l~~,)U'lUnr:;Uf;\~u~:;nrtlUYl~f;\~~tA''lULf'lrtl~ VISIA 

2. L~tltJr:;Lijufl'l')).ItJ~tl~Jiu"1ltl~mrfmn t~u1'~~')heJ~i,)~Lfiu~~Ln~~U 

3. L~tltJr:;LijUf'l'l')).I~~..,tll~'1ltl~~tI'lUl umrfn~ 

1I3J3.!~l1'U (Hypothesis) 

... J' .r:!'" Q'lI' " .01 (global assessment) f;\"1IU ~')nn')rLUffi1JLYlU1JtucnUf;\'lmflffi~ VISIA t~u blinded 

dermatologist ltA'vi7-tl'W 

n''8tJLL'U~''~13JA,.l'Un1-n~!I (Conceptual Framework) 

Factors 
Treatments 

Age 
Sun protection 

Sun exposure 
Chemical peeling ~ Photodamaged skin - hr/d 
Dermabrasion 

- number of year 
Topical tretinoin 

Smoking 
Estrogen 

-Pack-years 
595-nm POL 

- Fluence 
Assessments 

- Pulse duration 
Dermatologist's global 

-Spot size 
assessment 

- Number of pass 
) - Blinded 

Other lasers 
VISIA 

- Duration after treatment 



... .. ... 
'!It!lflna~L\Jt!lUtU (Assumption) 

fhihA'Y (Key Words) 

595-nm pulsed dye laser 

Photorejuvenation 

Photodamage 

Lentigines 

5 

~1.htlYJm'1tl'"l~1~fuf'l1LL'U~U1 informed consent LL~~iin11(;l1'J'"l~(;l(;l1lJCJ~;h,:jLfim 'l'Um'ru 

~Ln(;lCJ~;1,:jLfitl,:j'"l1nn11~m~n~4'tl ~thtJ'"l~1~fUn11~LL~'"l'ULiI'Utln~L(;ltl'WL~tlfl1'l;~1tl'l(;l1 LL~~ 

~1 n~tr,:j n11fn~y'h 'I. ~ Ln (;If')'J1lJ Ltl~tl'ULLtlfW.lltl,:j 'lu"nj1;1,:j~y'h n11fn~ ~t1'Jtl'"l~ 1~fun1 1fn1i1 

'lu~u1~n;1,:j L~tl 'W Littl fl1 'l;~1tl L-nwi'U 

, .. 
1. Liltl,:j'"l1nn1fj4'tli1'l;~1'U'J'U~'ltlti1,:jUtltlLL~~LLvi~~f')'Uii Fitzpatrick skin phototype III-IV 

iI " 0 ... 'I. .,J tl.!''' "u.,J~ tl.,J tl.,J... ... 'I. " L 'U'Jltl'"l1n~ 'Un11V1'"l::~l CJ~t11~t1~~ '1 tlVllJn11L ~tl'ULL ~~V1CJ'J~'U~U'U U~'U1'"l1nn1~ .. 
1~fuf~ftt1fl ~l1lb LtlLfl IJILiI'UL 'lfl1,..n'U,r~~lJ ~ 

• ., I I 

2. Lf')ffi~ VISIA '"l~tl~::Uj'UffitlL~f')n~~LL(;l(;lLLfl~1'lffitl~'ltln1~l!ur,h'U'l'U ;~'l'Un~ru.;j~tltlL~f') 
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~~'WLLvihhntJn'"l~hJYlUA,)1~LL~nvi1-l'1l'e)-ln1nh~Li1'W ~-l1~i1n1nJ~~Li1'Wfl1Yl~,)~~~~'W'1I'e)-l 
~'e)tJ hA'"l1 nfl1Yl tl1tJ L~tJ LL YlYlu~1~1v1l11n1 ~fm~n 

II I 11 I I 

1-')~'e)tJVi Ln ~~'W1 'Wt:hvlir-lVi LU~tJ'WLLU~-l'"l1 n n1 ~ l~fuf-l~~~ ~~11 ') L'e) L~ [;] L1J'WL ') ~1'W1'W 

Yl1-l L~'e) n~~-l1 'Wn1~fn'W1 ~ ~~:;tJ:;L,)~1 n1~~1tJ'1I'e)-l ~')~,r-l LL~:;n1nn ~c.J~.jf1-l L~tJ-l 

'eltJ~~~Avl'el1~~n~=ff'IJLL'a:an~~1n1~~Ln''lI (Obstacles and strategies to solve the • 
problems) 

I I "j.I " 
1. L~i~'e)-lil'e) VISIA m'"lnA,)1~1~A-lVi'1l~-ln1~t)~ LLnt'1lL~tJ1~i1n1~t)~~1~~1tJ 1 Af-l ~,)l.a1-lr1f'e)-l 

i1 m ~~tJ'IJ~LL~~'tJ n cJ'Wm ~ 1-n' LA 1'e)-lil'e) 
" , ." 

2. t41htJm'"lhJ~1fun1~fm~1'e)tJ1-lvi'e)Ltl'e)-l~1'e)~tJ~n1~fm~nri'e)'W~'W~~n1~~~tJ ~-lLLnb 
" " 

n1~1J~~1~~1'IJ1~mL~~~1~1.m1~tJD~~1'IJ (Administration and Time schedule) 

... 
Yl.PL2549 n'"lm~~ Yl.PL2550 Yl .Pl.2551 

9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1 . n1~~n'W1L[;]1m,J-l1'W X X X 

" X X X X X X X 2. ~,)U~,)~'1I'e)~~ x x x x 
" 

... .." 
3.,)Ll'ln:;~'1I'e)~~ 

" 
X X X 

4. ntl-l1'Wc.J~n1~~~t1 x X 

4 

x 



.. tJ"" 2 

n1n1ij'Jlnr~\~ruu~~u"''''LiluL'J~1u1U Lilu~1L"'~~1ficy~.n·h1,\'Ln"'f'I,)1lJ'lIn'll~-l~'J"'U~ 
(skin aging) ~~u~n"'1ni1 ... ~tJYl1'lli'IJ~m'1lJUt\'') ~1!J~L~lJ~'IJ n11~tJ1J,..~niieJ~~~n11Ln"'f'I'.l1lJ'lI11 

.. ... oJ il ..J.,. " ~ I I -' J. I 0 SI.J ,.. .... .-::J 
'lI~~ CJ'J"'U~.~ L un1:tJ')un11Y1'!1tJ"lI~UU~:Ln "'~tJ1-l r;JtJL U~~ fi~ CJ~r;J~ n11Y11"'U1Y1'l1~~ eJ'l"'U-lYl~ "'~~ 

1'llJi1~~fi,j1~' 1Un1ru~~riu fnt;1"'1~'lI:~~f'l'l1lJ'lI11'l1~~ih"'U-l 

n1:tJ'.lUn11Lnl'lf'l'.l1lJ'lI11 (aging) iin11~m~n~1Lnl'l"'1n 2 Y1~1iD,..~n (13) ~'fl 

1. i11lt~tJYl1~liu~m'nJ Lilum':tJ'Jun1n1~nih",uI'lHut\''l (programmatic theory) fil'l1lJtJ1'l 
. " , " I" 

'lI~'l telomere ;'lLilU~'l'IJ1.J~1tJ'lI~~ tf'l1UJt"lllJiu~~LffitJ, 1un11u1i'l~'l'll~~L'lI~~U.~~:f'lf-.1 L~~i'IJ~-.1 

i1~1:~tJ,..rt~ L'I~~Ilt:"'!J",u1i'l~'l,..1~Ln", apoptosis ~U (14) v'h1,\'L.~~u1i~~'l1~"bri", LiI'lJn~\nn11 

il~~riU'Itl'lL'fI'lJitln11Ln"1I:L;:~ 

2. i1 ... ~tJYl1~i~u'J",fitlllLn"1lt1n~n1~1~1tJ~tl~UUfI:tu1~UIlt1ni~u'J~~~1I~:~1I 

(stochastic theory) (13,15) L"llU n11Ln"'~'tlJfI~~1: (free radicals) "'1nn1'l1~~n;L"''lJ1u 
.. ..I ... , . 0t" ~"!1 

n1:tJ'JUn11LlJ"1tJ~fI~1IY1Lffin'l1 reactive oxygen species (ROS) Y11 "'L'lI~~L\'itJ~lI"'flU~: • 
L~tlll~Jl1" wj'tl1~'l"'U~Ilt:~ antioxidant enzymes (superoxide dismutases, catalase and 

glutathione peroxidase) U~: nonenzymatic anti-oxidant molecules (tjvl1nUt), 'lflL~ul.,r 

Q10, ascorbate, and carotenoids) LL~n,j1"'U1~HIW~lJ\!1nliL~:~"'fI-.1r;J1lJ'fl1!J (16) 

Werner's 

syndrome LLfI: Cockayne syndrome "tJ~1f'1'l1lJij",1.Jn~1'IJn1~~lILL"lIlJ DNA v'ht,\'unLJ'l LL~:: 

f'l'J1lJ"lI11LilueJ~~:~1I'l1~'ln1~1~1tJ DNA (13) 

A'l1111l",.tHi'i'l"'U.s uti~\~Lilu 2 U1::LJlYl 

1. Intrinsic aging ",111 chronological aging Lil'IJf'l,)1lJ'lI11~Ln"'''1nf'l'l1lJL~~lJ''1I~'lih'''u~ 
... .J 'I. !'1 Jt ... • l.,j • 1 .......J "I ~" , 

r;J111n1~L'lfl1 ,..~m~tJ~ U.J LVI ~n1iru:n11LufltJUUu£N'lItl-.1eJ'l"'U~Y1"U LU intrinsic aging Lc;,LLn 
~ ~ 

nffitJtJ1~' (fine wrinkles), ~'l"'U~U1~~~ (thin and transparent skin), ;U\'lIlT'IJ~"'~'lv'h1,"LitU 

LLrilJr;J~tJ vl1fln, ~'l,..U~,..ti~UtJ1U, thu,\'~ n11LU~tJUU1.J~~L"'fi1~~:LituL~ic;,u~L'.lrutuilJ~1 
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~'l,.nr~"Dtl~ ~~tl~t Ut)tJ\UI "'th'~41 L~tlU~~ rltlfuJULtl~ Lt;m ~U~ "'~~ Ii Ln c;)n 1 ~Ltl~UULL1J~~ L"'Ui1 
., ., , 

"tlt'U'l1L~UtU;U"'U~LLvr~"'t'N (17) fl'J1)Jti",,..~U~"'~~ fl'J1)J~1)J11Cltum~)J~1LL~~m~i~ sebum 
A" .. ,: .4.J • ~ ".cJ I'" 0 d ~ 

~ "'~~ ~'J LL "'~LL~~Ln "'1'JffiUUI~1 'iI~ m1Ltl~uULLtJ~~ L "'~1U~U)J1n t U~'YItlfJ t U'JU,..l-J ",tJ1~~1 L"''ilU'YI 

UJUlrl'ilfuJU'YI"'LL'YIUl-Jlnn~1 (18) 

2. Extrinsic aging Lilufl'J1)J"lI11"l1tl~ ~'J"'U~~ Ln"'~1n~~LL 'J "'~tll-J111UU'iln n1~~Um1Ln '" ROS 
.cIII ..J.JA 01l"4CIiI ..r ... .,,,, 
)Jm1LtJ~UULLtJ~~'YIL~1)J intrinsic aging 'YI1 ~"'l-Jfl'JIl-J"lI11l-J1n"DU (13) iJ~~uI11UUtln ~"'LLn 

;-1.';",,'i1 \1 t'!lL" " 
m11~fuf~~t1~IJ111'1.'JLtlL~(;lLiluL'J~IUlufhtllLn"'fl'JIl-J'il11"Dtl~~'J"'U~ (photoaging) ~~ 

funu~~') LL~~m1il-J rr~ LL~~ LL"'''' Lc;)U flU~'J"DI'J LL~~il-J rr~ LL~~ LL'" "'UIU ,r nl4l ::i1m m 1LL~ C;)~"D'il~ 

~'J"'U~~LtJ~UULLtJ~~~lnm11~fuf~~t1~IJ111bLtlL~t;lLiluL'J~1u1U)J1nn~1 f~~t1~t;l11bLtlL~(;lli1 

tllLn"'n11li1~IU"Dtl~L'iI~~~,)"'U~ (keratinocyte) LL~::fltl~~1LI4lU fltl~~IL~ui1m1~~~t,..lJ~"'M 

(13) 

.,,, , 

"'~tl"'L~tl"'~tlU"DU1U~'J, sallow color, "hffiUU1~1 LL~::"hffiu~n (13,19,20) ~~1J111'NYi 2 
... ., 

1'J)JCl~Liltl~tln~'J"'u~ L"liU actinic keratosis, squamous cell carcinoma LL~:: basal cell 

carcinoma L",uulL'JN~~u,rnftuutlnil-Jc71 L"liU "'U1,fltlLL~~LL"DU inM'N::~~IA'ClJ"Dtl~n1::LL"'''' 
... "" ~ l' ... _..J ~ tl 0.J "" ..J.... , 
fltl ~U11U\'iUI(;lI~ "DtlUL"Dt;l"ll"'L~U ftUU1L,)N'YIClmL~~LL"''''LlJU 1~~1 J1,)~FI~ULL~~'YIl-J~~(;l'ilm1 

" 
Ln"'m1LtJ~UULLtJ~~"Dtl~~'J"'U~~lnm1'1.~fuf~~t1~(;l11t'JLtlL~t;lLiluL'J~IUIU ~u~lf~~ 

t1~(;lnbLtlL~(;lLtli1~~liitlm1Ln"'fl'l1)J"lIn"Dtl~~'l,...J~~1nLL~~LL"''''l-J1nn~1 

l-Jlnn~1N~t1~(;lnt'JttlL~j;Jtitlth~UtlU 10 LyhLL~~~hu~'J,..u~'1.~nn~1 (13) 

Actinic keratoses 

inM'N~'YI1~ histology 

Compaction "Dtl~ stratum corneum LL~~FI'J1l-J"'U1"Dtl~ 

~ J' ~ .... 0 " 

granular layer LftlJ"DU, 'ilu,..u~m~11U1~~~, mucin tu 
., 
... ... 0 " 

"lIu,..u~mft11~"'~~ 

L'iI~M'l,...I!~LiU~~'J~",tln~iLL~::'WLilu1::LtimJ, ,bLro1f:iU~ 

~",tJn~, irregular epidermal hyperplasia/hypoplasia 
., 

m~~~i1m1t1nL~utuiu"'U~LLYlt~ 



Guttate hypomelanosis 

Persistent hyperpigmentation 

Stellate pseudoscars 

Elastosis 

... , 
fl'l1~tJ {;)'\.UJU~ {;)~'1 

~~tl {;) L~tl{;) ~tltJ'tJ1tJ ~'l 

Venous lake 

Purpura 

Comedones (Favre Racouchot) 

Sebaceous hyperplasia 

... 
n1'i.\J\J~'i .. . 

9 

trn~ru:::'Vl1'1 histology 

~1U'lU'tl'l hypertrophic, strongly dopa-positive 
... ..: J' 

melanocyte ~{;)~'1~~tlLYl~'U 
, 

... "" 0 

Elongation ,tl'l rete ridge ~n1~LYl~"I1U'lU~tl'l 
, 

CII .Q, " ~ 
melanocyte LL~:::~n1~LYl~n1~~n'lL~~1UU 

~1U'lU melanocyte ~Cj{;)un~~{;)~'1 

~1U'lU dopa-positive melanocyte LL~:::~~1Uuvltlr.lU(;J 
.a:.r ~ ., ,,~.t 
LYl~'U, melanophage LU"lIU~U'ILL'VlLYl~"lIU 

UjYlUfl'l1~Cj {;)U n ~ 

" n1rn{;)~'l"lltl'l septae Lu-n'l.ll"l1ll'uL~'l~U'l 

Uji:i epidermal pigmentation LL~:::filtl~~1L"I'l.ILtlU 
J 

fragment 

Fibrous LL~::: amorphous material Ln1:::tl'l.lLlIun~~Lu .. 
-nu~,r'l LL Yf~'lUUU .. .., .., " 
Elastosis "lItl'l"llU~U'ILL'Vl 

Extravasation 
..: .r 

inflammation LYl~"lIU 

Pilosebaceous follicle ~'lUUU"lItJ1tJ~'l 

vltl~l"l1ll'ui:i concentric hyperplasia 

perivascular 

..Jo'l" ,!II.r, x.., .. .,o 
n1~~U1J~1'Vl1 L ~ fl'l1~"lI),1"11 n LL~'1 LL{;) {;) LuU~1 n"llu YlU'l1 fl'l1~tuLLN~~YlUfinU"I1U'ltl 

pack-years L{;)m ~Yl1::: LUL Yirl~t\J'I (21) n1~LU~tJtlLLU~'1~tl'l L«tlLtJti~1~ ~ flYlUL "litlL~tJ'ltlU~YiU Ltl .. 
LLvlYluL'l.I-ntl reticular 

, " .. 
dermis vl1'1tlU solar elastosis YlYlULu-n'l.l papillary dermis n1)'i:iI11'l:::"lI1{;)L~tl{;)~tlf'l (chronic .. 
ischemia) lu-n'l.l~U'lLLYfLL~:::y'hl~Ln{;)n11Yh~1tJL«tlltJti~1~~flLL~:::n1~~f1'1fltl~~1L'"I'l.I~{;)~'1 n1~~U 

" 
1J~'hi11 Wlel1nULtl~ {;)~'1~'1y'h t ~n1~~tlIA'1t1tl~~~~~),:::~~~'11U~'ltJ LL~:::y'h t ~Ln~ hydroxylation "lItl'l 
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, , ... 
estradiol y'hl~Lnc;'lijI11'l:Lt)~t~~L'"lU~1llJ~~ry-l t)1n1~LL~c;'I-lVi'YiUt1t) 'h~t)[J tl'lU1-l~-l, iiffi[J~1-l~1 

~LYl1 (pigmented gray) (21) 

n1 .. "l,rni13JL;f'il·hm1"LL."~'il1nU\r,f1 , 
m~ H'n~1lJ L dt) lu~u1L~t) LL~c;'I-3t)1~lJnhjt)[J1 y'h 1 ~ Ln c;'I Lt\'u~ffi~t)[J lIru:t11tJut)mt\'u~1t) 

~t)[J'"l:niu~U~111'l:tJn ~tc;'l[J hiLn ~i'l~t)[J LL~ ujt)t)1[JlJ1 n~u tl'l~U-3~ '1l L~[J f'l'l1lJU ~t.1[J.' U 
OJ • OJ 

" "" .., ., 0" It...., 0 '" .,..." • 

1. 'Ut.1U-3m'Yi~ ffi[J~t)1:t.1'l1\1'Ut.1U\lm'Yi11LL~:'Ut.1U\lLLYl11U~\I dermal papillae LL~: 

" rete ridge t.11[JLtJ (23) y'hl~m~~\I~1ut)1~1~Ut)tJ~-3 tl'lt1~t)n~1tJ LL~:'YiU~1iUt.1U\lri1Ylf1u1-3~\I 

10-50% uit)tl1'J 30-80 n LL~i'Ut.1U\lri1'Yifltl1'"l'"l:U1\1~-3t.1ffi~U1fuiil~ keratinocyte ij,I'U1~ It.1qJ 

J' 'i'..J .... ... ... n ::. ..J ..; J' 
lIU fl'l1lJt.1U1 Lc;'Im~~tJLL~:mruUt)~,"'l'Dt)\lL'~~ U'U stratum corneum fl-3Y1LlJt)t)1tJlJ1n'D'U 

inttru:lIt)'1tl'l L"lIui'l1t)tJ~U1 Ln~'"l1n tf'lN~11'111t)\I papillary dermis LtJ~tJULtJ tl'lLL~\lLL~:d~Ju,tJ 
L~tl\l"1n'YiU~1 filaggrin ~~~'1 €~11m1~i~LtJ~tJ'UL'JI~tf~~~\ltJ1:lJ1ru 30-50% LU"lI'l\lt)1'J 30-80 

iI LL~:ij prolong stratum corneum replacement rate ~'l'U active melanocyte ~tl~il,"ii~1'U'lU 
.. ..J ... "'I ~O"'''.'1''' • 

~C;UN 1 0-20% lIt)'1L'JI~~Y1Lt.1~t)t)~ LU'VJn11 0 u Y11 Lt.1n11ut)'1nULL~-3LLc;'Ic;'I~c;'I~\I '"l1U'lU Langerhans 

" cell ~~~'1 ut)n'"l1nilm1~11\1~Vl1iiU;;~c;'I~'1Vl1lJt)1tJ~'ltJ (16) 

:, ... " 4Q .".d <AlJ' ., 
2. 'Ut.1U\lLLYlU1'1~\ltJ1:lJ1ru 20% tc;'lm~'Yi1:1uu~L'lru1lJ~1LlJt)t)1[J 80 UlIU LtJ (24) Lt\'ul[J • 

.... ... ..J. I ... ... ....., J'.." 
t)~1~VlflLL~:flt)~~1L'"lUYlun~~~~\I t.1~t)c;'IL~t)c;'It)1"":lJ~U-l~U1'DUL~nUt)tJLLf'l: perivascular 

veil cell f'lc;'l~\lt.1ffit.11tJ'ltJy'hl~t.1~t)c;'IL~t)c;'ILtJ11: fibroblast ~c;'I~\I flt)~~1L'"lU~t)~ilVl~c;'I~\I 
.1 ,~", ~ , ..J... ,... ... ~.! iJ.... ... 
u~:lJ1ru 1 % ~t)u LU~ Lt.1'1lLL~:flt)~~1L'"lUYlL~~t)t)~L~tJ'I~'l u.JL U1:LUtJU (25) l-J cross-linkage 
~ J' " 

L'YilJ'DU ~1U'l'ULL~:'D'U1c;'1Lt\'U~1u~utJn~1'1'Dtl\lLt\'ul[Jii~1~~fl~~~-3~\lLL~"lI'l\lt)tJ0~'1lLL~: 
..; J' ...... 

n~1miJu fragment LlJt)t)1tJl-J1n'JIU Lc;'Im~'Yi1:ffitJ~tl1:~~1\1i'UwL!\lri1'Yi11LL~:iu~U\lLLYf 

L~t)\I'"l1n enzymatic degradation 1It)\lii~1~~U LL~:Lt\''UltJii~1~~flLn~ cross-linkage L~lJ~U 
LL~:ii calcification L~lJ~U,"1lJt)1tJ ~'lU ground substance ~U mucopolysaccharides, 

glycosaminoglycans (GAGs) LL~: proteoglycans ~~~\lujt)LVi[JuriUflt)~~1L'"lutc;'lm'U'Yi1: 

hyaluronic acid (26) 

" 
3. iUL'D2l'uulL'lrulu~u1~c;'I~\I L"lIU ulL'lru~u1~1n, periorbital, n1:~\lLLrilJ, lIlJULL~: 
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ffi111hn LLc;lL~).J~l.!~111L'ln.l submental, nasolabial foldsLL~:;;r'1~uri~ -il.!·l-Y12rl.!ll.!~~~'tl'1t1hj(;f'1).J .. .. . 
LLN tu).Jci'l~ lht~Ln(;l~'l'\nr~\uj'tll.!tI'1l.! m':;~ntm.,j'1Ln(;l resorption t(;lm~'Vn:;111L'ln.lm':;~n 

mandible, maxilla LL~:; frontal (13) 

m1LU~tll.!UU~~'VI'1~~tI'1fi~Il'1~''tl~~h",I!~~LU~tll.!uU~w~'1nm11~f11f~~ 

~~(;fn b t'tlL~(;fLiJl.!L'l~'1l.!'1l.! ~11~'1.rl.!~,r~ih~~'1~l.!'1~l.! ~~~'1~~'1n chronological aging ~.rl.! 
., 

~,r~fh~~111~~~ U~:;L"JI~~1l.!il.!~,r~ri'1~~~m~'lUJLill.!1:;Lijtl11 i:ifl'l1).J~(;IUn~ (atypia) Ln(;l 
J' .- ... X .,,, oQ I I:::. ... 0" ~.... '" 

L U'tl~'tl n''tl~ ~'l~l.!~'l.! ~(;I 111L 'In.lffitl (;f'tl1:;~'l'1~'l.!~l.!~n'1~1'1 LL~ :;'l.!~l.!~ LL'VI1'111 ~~ 

m1LU~tll.!UU~~tl.!.rl.!~,r~Ul1~1J~1 type I U~:; type III collagen ~(;I~~tl.! intrinsic aging LL~:; 

'D'tl~L~l.!ttl~~'1~~flLiJl.! amorphous substance .J .1 " ground substance '~u1:;n'tl11(;1'ltl 

..: .r .....r ... 
glycosaminoglycans LL~:; proteoglycans L~).J'Dl.! fibroblast ~~'1l.!'ll.!).J1n'Dl.!LL~:;).J 

..!..t.-..... ~q I • ~o 
inflammatory cell L~).J'l.! Ln(;lmffim~11~'1nU~~U(;l(;l'VILffim'1 hehodermatitis l.!'tln~'1nl.!~1l.!'ll.! 

" .J " LL~:;~l.!'1'V1'D'tl~ langerhans cell ~~~~(;I'ltl (13,27) 
., 

~~'D'tl~U~~€~11l1'11'lt'tlL~(;fc;l'tl extracellular matrix ,rl.! U~~~~(;fnbt'tlL~(;fm':;~l.!'t~Ln(;l 
• 

do.... I 

ROS '~'VI'1'tll.!(;f1'1t1(;f'tl DNA LL~:; up-regulation 'D'tl~ AP-1 transcription factor 1'l'l11I'l).J matrix • 
metalloproteinases (MMPs) ~~yj1~U1~tJfltl~~1tJ extracellular matrix L'tll.!L,ll" MMPs L~uri 

) 

... . 
collagenase, stromelysin U~:; 92-kd gelatinase ).Jn11~(;1 expression 'D'El~ procollagen I 

U~:; III genes U~:; transforming growth factor (TGF) -P receptors ~(;Im1~~~ dermal 

matrix l.!fln"'1n~U~~~~11l11btflL~P1J~y'ht1.\'Ln~ up-regulation 'fl~NF-1{B transcription factor 

~~n1::~l.!tu1iiU~~1t1"J1il~LL~::y'h 11.\'Ln~mffifltJ~~1t1 dermal matrix L~m~).J1:;t;T1J MMPs (16) 

0.., .- .., ..... 
n1"'i1LLUn~"\JFI~1~"JI"''''8~~~'''U~''Ln'''i1nLL.~LLM'' 
.q .q.c:.l .J 
~~~1mfi LJll.! Glogau classification (28), Fitzpatrick Wrinkle Severity Scale (29) 

., 
L(;ItI Fitzpatrick Wrinkle Severity Scale U1:;Ujl.!1'l1fltJ L(;ItI~~'11n.11~1n degree of elastosis, 

m1LU~tll.!UU~~'Dfl~Lij(;l~ LL~:: surface irregularities ;~(;f11'1~~ 3 



12 

Vl1rN~ 3 Fitzpatrick Wrinkle Severity Scale 

Class Score Wrinklings Degree of elastosis 

I 1-3 Fine wrinkles Mild (fine textural change with 

subtly accentuated skin lines) 

II 4-6 Fine to moderate depth Moderate (distinct papular elastosis, 
J 

iridividual papules with yellow wrinkles, moderate 

number of lines translucency, dyschromia) 

III 7-9 Fine to deep wrinkles, Severe (multipapular and confluent 

numerous lines, with or elastosis, thickened yellow and pallid 

without redundant skin cutis Rhomboidalis) 

u 
n111m~1 

1. n11il'f),u;U~1nLL • ./ILL"" (Sun protection) 

'l '" ....J 'i' 'I .J 'i'. . ".. 'i'. . .. 'I "J " c;!un O11~~m~mL~~LL"'~h"'m~Vi1~LU'1l'NL'J~110 u..J~L'lI1Cl~ 4 u..J~LtJU, L'lIL~~CJ1LL~~ 

T.J1..Imnril~~nuu~~LL"'''' L'lIU ~lJ'lnu~~u~unuu",,,,, fl1lJnUU",,,, ij011~mnViU~1011H'fl1lJnl.lu",,,, 

~th~u~tJ SPF15 vh l,rn'l~U~~ L1..I~tJl.ILL1..I~~"1n011'l~fuf~~ti~(;I11 b ttlL~(;I Ltll.IL'J~1l.11l.1~fl.lLVitJU 
nuritll.l1l1~tr~"1n 24 tf1..l"ni (19) U~~fl1lJnUU",,,,~il~~nl.l~ffi,,,,,,;ilJf~~ti~(;I11lbttlL~(;ILtl'l~lJ1n .. 
'"l:tltl~ nl.1011L1..I~tJl.ILL1..I~~"1 n011 'l~fuf~~ti~ (;111 'l 'J ttl L~(;I Ltll.IL 'J~1U1l.1 'l~~ n~1 (30) 

2. L1MU'f)!J.l (Retinoids) 

'l~uri tretinoin (all-trans-retinoic acid) m~~u nuclear retinoic acid receptor (RARs) 

t"'tJ VlN u~~ RXRs 1I1~t1tllJ ViU~1Vh 1 ~tl1 O11U~ "'~'!Itl~ ~'l~U~~ L1..I~tJl.ILL1..I~~'"l1n 011 'l~fuf~~ 

ti~(;I11'l'lttlL~j;lLtll.IL'J~1l.11l.1~;l.I ~",i'JffimLUUU1~LL~~LLuu~n fl'J1lJ~",1..In~"lJtl-l~~'J (31 ,32) ~'Jl.I 

tazarotene L~tln4'unu RAR-y LL~~ RAR-~ 1~CJ~011fm~n~~L'lIuL~tJ'Jnl.l (33) ~~~t.j{tl1 3 L~tll.l 

ViU epidermal acanthosis, hypergranulosis, compact stratum corneum LL~~u~.yhl~ij 

redistribution '!Itl~Lij",~ vhl~~'l~~1L~lJtl41l.1'Jl.I lentigines ~"'~~ ij011L~lJ'!Itl~fltl~f'l1L'"ll.l L~lJ 
., 

vascularity '!Itl~~U~LLYf~'ll.lUU l.Itln'"l1nil retinoic acids u~iltl~nl.1011yj1~1tJ'jJ'tl~ dermal matrix 

~'JtJ (34) 

3. Antioxidant 

Antioxidant (;I1lJfi11lJ'1I1~ 'l~LLri ':)(;I1ijl.lLtl (retinol), ':)j;l1ijl.l~ (tocopherols), 
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LUIW1LLf'l 'LrlhJLL~~ bioflavinoids 'Yi'l",,j'l~~tlllf'llJ oxidative stress ";j1;'l'liJlJ;m'~llflJmr~~'l~ • - ~ 

f'ltl~~1L~lJLL~~ tissue inhibitors of matrix metalloproteinase (35) LL!Wj;niJlJ;ij half-life ilJ ";j;niJlJ 

;llJ~~;tJiru.,rU1t~~')~~;)Jcj1lJ~')",,r~'l~,jtltJ (36) 

4. Estrogen 
~ 

l.ItlfU.JlJLtl~Lj;m~lJi~ systemic hormone replacement therapy LL~~tllLLUUVl'l'Yi'l'l~mr 

Ltl~tJlJLLtl~~~1nfl,)1)J'lI11'l1tl~~')",,r~'llJ"'~~1'tJ"')J"'tl1~4'lL~tllJ~~lJ (37) 

5. n11'L,rtl11LAil'il'ilnil~ (Chemical peels) 

1l'l)J'l1;"'~1tJ'lIU'" L-DU alpha-hydroxy acids (AHA), salicylic acid, TCA LL~~ phenol'L"'tJ 

" , 
medium and deep depth of injury) (38) ~,)U'lItl~;u",,r~lh"l1LL~~,,,,r~LLYfYl\!n'Yi'l~'ltJvi'l'l~Ln"'m1 

" , 
~~1~L'lI~~,) 'l",l-i'Yi'l 'l~')",,r~~fltllJLtJ'ltf (39) glycolic acid LillJ AHA r~~U~lJ ;~Yh 1,x skin 

texture ~~lJ ~",i,)ffitJU'l~1 (fine wrinkle) i~')~'ll.i~~1L~)JtlLL~~4'llJ,)lJ'lItl~ actinic keratosis 

ilJ",,r~ri1Yi~'lU'l~~~LL~~L~)Jf'l,)'l)J"'lJ1"l1tl~fltl~~'lL~lJ'llJilJ,,,,r~LLYf (40) ~~Vl'l~ histology YiU~'l~~lJ 
",tr~~1nYI1'l116 L~tllJ LLl'ivi11llLn", sunburn cell )J'ln~lJLL~~bl'itl UV-induced erythema (19) 

u1tlLYltJunu CO2 laser YiU~'l fI,)'l)J~ n"JItl~ mru'l '" L ~UL Y1tJU 'l~ rium1~tl n ~') llJr~~ull'llJn~'l~ Ln Vl 

mr"''ltJ"JItl~~'l'llJ 90 1'lJL-DUL~tJ')nlJ LLj;jm7~tln~')~')tJ~1rLf'lijLfl"'m1t1m~u,jtltJn~'l (28) 

4. n11n1'i1ih (Dermabrasion I Microdermabrasion) 

" m1nffi~,)-D')tJ exfoliate LL~~'Yi1~'ltJ;lJ",,r~n1Yi1'l 'Yi'l'l,xLn", dermal wound healing LLfl~ 

L~lJ cytokines, MMPs LL~~ type I procollagen mRNA (41) ilJ",,r~LLYf~,)lJUlJ"'lJ'l~lJ ~~'l~~lJLL~~ 
.. .... iI ... J' 

f'ltl~~'lL~lJL1tJ~j;J,)L lJr~LUtJU)J1n"JIlJ (hyperchromatic 
. . ) ... .,r .l' pigmentation "'"lIlJl'1')tJ 

~ 

5. L1WIl'il1LLtI::LLtI.:. (Lasers and lights) 

5.1 Ablative laser systems 'Yi'l'lllLfl'" tissue vaporization L-DlJ CO2 laser, erbium:YAG laser 

( ) 
~ o 'It.!' .. ...J' , t-

42 ~"'tJ CO2 laser 'VI'l ~"'1')ffimLfl~fI,)'llJfln'JItl~ atrophic scar "'"JIlJtltJ1~lJtltJ 50% (43,44) 

Erbium laser \!miaIJlJ1~lJlJ'lL~tl~~~~''l~L;.)tJ~ LVltJ~~''l~L;.)tJ~"JItl~L~L'lItlfn~lJdFitl mrLnVlLL~~LillJ 
, 

LLfl~mrLtlfltJlJLLll~~"JItl~iil') ijr~tJ~L,)~'l"1tJ'JItl~~')tlth~,jtltJ 1 ill"'1"'~lJij re-epithelization LL~~ 
, ~ ...... .J 'It- .. J' '1.1 

m1~~YilJj;J,)Lj;J)J'VItl1~ ~'lIL,)~1 1 LVltlU'JIU Lu (19) 

iJ~'·pjlJL~L'lItlfnqlJ semi-ablative ~~tl1~tJ",trnmr fractional photothermolysis 'Yi1'l,xLn", 

. . h I ~ 1'''' ,J''' t- ... 1 t- t-... J' ... microscoPIc t erma wound ~VltJ )JlJ~~l;'ItlLlJtlLtJtl'll1~LfltJ~ VlL"JI1)J1)JUVlU'lVl)J1n'JIlJ \!nl'l~lJ1 
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" , 
~~lJ'l L ~fl~ '" ~~i'l~ Lf\tJ~ LL~ ~n'l1;rfl~fl'l ~tJ1~tJ~L 'l~'l,"'ltJ'fl~ ~'l'Dfl~ L~ L 'flfn~lJ ablative ~'l~L~ L'fl f 

n~lJ non-ablative n;rfl~y'hn'l1fm~t'l,"~'ltJflf~LL~~~~~1~~LYhL~L'flfn~lJ ablative (45) • • 
5.2 Non-ablative laser systems 'l;,"flnn'l1flfl m~~~n'l1~n~flfl~~'lL'"I~1,",.jL"'tJn'l1vi'l1~Ln", 

" .. .. 
U'l"'LL~~ 'l~;~,",r~LL"; L"'tJ\,.jYi'll~Ln", disruption 'Dfl~;~,",u~ri'l'nn LL~~fm~n1tltJ L1f1~FI~'lLL~~ 

,"~fl'" Lflfl"'~fltJ'tJ'ltJ ~'l1~ ifl~flfl ~~;h~ Lf\tJ~UfltJ 1~tJ~L 'l~'l,"'ltJ'Dfl~ ~'l,"U~UfltJ LL~1b~~'VIfill'l.,..n 

ufltJn~'l1~n'l1fm~n ~'l,",r~~ L1J~tJ~LLtJ~~'"I'l nn'l11~f1Jf~~€~ (;11'111 Lfl L~ j;JLU~L 'J~'lk\'lk\ L~ L ,flflk\ 
.. 

n~lJU l~LLri POL (585nm, 595 nm), 1450-nm diode laser, long pulsed Nd:YAG laser (1064 
• 

nm), 1320-nm Nd:YAG laser LtJU~U (46) 
, " 

':l~n'lriiH'fm:nffitJhfl~flt'hL"'mfl""'l~n1~LL",,,,1~~~~ fifln'l11;L~L,tlf l~LLriL~L'tlfn~lJ 

short pulsed laser Yi'll~Ln'" disruption 'Dfl~ melanosome (47) ~~il'Dk\'l"'L~k\tJ'lk\~k\tJn~'l~ 
1lJLfl1LlJVl1 L,jk\ QSRL. Q-switched alexandrite laser LL~~ Q-switched Nd:YAG laser 

LL~iln'l1~m~n""1J~~i'l~Lf\mLL~~iJ1~tJ~L'l~'ln'l1,"'ltJ'D~~~~,",r~ 
Taylor LL~~fltu~ 1'1tJ~'lk\n'l1fm:nn1~LL"'''', cafe-au-Iait macule, nevi spilus ~'ltJ 

694-nm QSRL l~fI~1i 9 flk\ fl'ltJ 13-63 n Fitzpatrick skin type 1-1I11;""fl~~'lk\ 4.5 LL~~/,"ffi 7.5 

J/cm2, fI'l'llJtJ'l'l~~i 450 ns, pulse diameter 5 mm Yi'lL~L'tlf 1 Flf~ tJ1~Ulk\~~ L",mmtJULYitJU 

1tJci'ltJ ""U~'l1fltJhflm~LL"''''LL~~ cafe-au-Iait macule ~~k\lJ'ln ,"fl~Yi'lL~L'flf""u1tltJU'llJLL",~1k\ 
'II , .. 
~U'ltJYJnfl~ fl'ln'lru'llJfI~fl~,"~'ltJ;'l 'LlJ~LL~~ffitJLL"'~fl~~'lk\ 1 0 1'k\ ilfl'ln'l1'~\.lLL~~Ln"'~lJtl'l .,..U 

ffitJ'D'l'l (hypopigmentation) LL~~ffitJ ~'l \,.j""Un'l1Ln"'LL~~ LUk\ (1) 

Chan LL~~fI~ 1'1m'lk\n'l1LUffiULYltJUtJ1~~'VIfil1'1""'Dtl~L~L'flf 3 ,U", lk\n'l1fmt'lm~LL"'''' 

lk\~U'ltJ''l'l~~ 34 fI~ fl'ltJ 20-55 tI tJ1~Ujk\~~'"I'lnltJci'ltJ~'ltJFI~LLk\~n'l~'ltJ'Dtl~ffitJhFl 0-10 

,U", laser ""6~~'lULfl~tI (J/cm2 ) Spot size (mm) 

1. Versapulse Q-switched Nd:Y AG 532 nm 1.24 3-4 

2. Versapulse long-pulse Nd:YAG 532 nm 9.91 2 

3.Conventional Q-switched Nd:YAG 532 nm 1.05 2 

,"fl~n'l1fn~ 6 itJ"''l,"UJ''''UfI'l'llJLLj;Jn~'l~flth~ii,rtJ~'lfiqJ'VI'l~~a~1~,"~'l~L~L'fl~~ 3 ,U", 

f'I~LLUUn'l~'ltJ'Dfl~ffitJ L1f1fl~lu,j'l~ 4.5-4. 7 1l'l'l~LL'VI1n;flU~""UlJ'ln~q",fifl1tltJI~h .,..ulU~U'ltJ 9 
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1lJ 34 fllJ LL~:n'l1H' Versapulse Q-switched Nd:YAG 532 nm L~t1..:JPitlm~LnC;)ffimL"'..:J, ~tltl'tl1'l 

LL~:rtltl~1tlf.h~ihrtl~1~cyujtlLYitl1Jri1Jiln 2 "JIUc;) (3) J 

Kilmer LL~:fltU: (4), Rashid LL~:fltU: (5) ~1t1~1lJtl~:~'VIfifl1~'tI'il~ doubled Q-switched 

'I'" , ".' ... 'i' ... J' , Nd:YAG laser LlJm11mfim':LL",c;) ~1J'J1 40-80% '1Itl..:J"'lJ'JtllJ1tltlL1flC;)"DlJlJ1nm1 50 % .. 
",~;h~L~t1..:J~1J1tltl"D1'JLL~:ffitl~1 1 0% 

Todd LL~:fltU: 11t1~1t.m11LUffi1JLYitl1JL~L"JItlf 3 "JIUc;)~tl frequency doubled Q-switched 

Nd:YAG laser, krypton laser, 532-nm diode-pumped vanadate laser LL~:'tlJLVl1LIiijt.!m~'l1t.!m1 

fnlfim':LLC;)C;)1J1L'JtU~i~ijtl \t.!~1.l'JtI 27 flt.! LUffi1JLYitl1JpJthtlrit1t.!LL~:~i..:Jm1fnlfi 6 LL~: 12 

.. , 0 1" ..J ~tlC;)1~ ~1J'l1 frequency doubled Q-switched Nd:YAG laser 'VI1 ~m':LLrnrn'"l1..:J~..:J)J1n'VI~rnLL~: 

LnC;)"'~;1~L~mUtltl~~c;) L~t1 krypton laser Ln"''''~;1~lJ1n~~'''~tlLn~1t1t1LL'''..:JLL~:L~1J (6) 

Rosenbach LL~:fltU:11t1..:J1t.!m1L-n· Alexandrite laser fnlfim':LL"'''' Lt.!c!t1'JtI 11 flt.! 
'IJ 

Lmtl1JLYitl1Jfl1~(hti Digital epiluminescence microscopy ~i~m1fnlfi 1-12 L~t1t.!~1J~1m':LL~'" 
..::sI .ctIJ' d.J' I .d.... 0 ... ~ CIt... .J" _!~ ",... .?l I 

19 Lt.! 21 "'t.!"'''Dt.llJ1mL~:~1t1 '1I~"''tIt.!tltl1~lJt.!t1~1flCYLlJtl1JL'VItl1Jn1Jm':LL'''''''V1 UJ L"'1m~nLlJt.!n~lJ 

fl'J1JfllJ ~1J"'~;1~L~t1~Ln"'~t.!1t.! 2 ~t.!flt1Lii"'1t1t1'111'JL~nUtltl (7) • 
Wang LL~:fltU: 11m1t.!m1fnlfim':LL~:n1:LLrn'" Lmtl1JLYitl1Jr:~~1..:J Q-switched 

Alexandrite laser LL~: IPL ~1J~1 Lii"'ffitl~11t.!C!1.l'ltln1:LL"'rn1J1L'ltULLnlJ~1t.!~fnlfi~'ltl .. 
Alexandrite laser 8 Lt.!17 flt.! LLPihj~1JLLnlJ~1t.!~fnlfi~'ltl IPL (8) 

., , , 
iim1~nlfimr\' PDL 1t.!m1fnlfiffitlL1fl~fl~11t.!~'l~l!..:JYiiim1Ltl~t1t.!LLtl~..:J'"l1nm11~f1J 

., 
f~~t1~V1111'l LtlL~j;jLUt.!L'l~1t.!1t.!LL~:n1:LL"'~ ~..:Jll 

Tanghetti LL~:fltU: 11t1..:J1t.!m11' PDL LUffi1JLYitl1J Single LL~: double pass, 585-nm 
., , 

LL~: 595-nm PDL Yi1 4 flf~'YJn 2 ~tl"'1lf 1'~i~~1t.!~1n~1 purpuric threshold (3-4 J/cm\ 1'l'l1lJ 

" tI1'l~~tf 0.5 ms, spot size 10 mm tl1:Ujt.!"'~I·nnruthtl\,"fl:LLt.!t.! 0-4 ~1J~1~1lJ11tl~"'1'lffitlLL~~ .. 
fl'l1lJ UJ~~1 L~lJt1'11t1~ u'l "'~ (pigment) L~ LL~~ UJ~1J fl'l1lJ LLVin Pi1~1:~~1~':)fiLLt'l:~111ij LVltlf~ 
LLVlnPi1..:Jrit.! UJ~1J"'~;1~LfiltI~ L"'t1~t1'ltl 10 1t.!17 flt.!;;~t.! fl~LLt.!t.!L~~t1u'lrn~ 1 pass LVi1ri1J 2.2 , 

2 pass LVi1ri1J 0.9 fl~LLt.!t.!L~~t1u'l",aq1'llJLVi1ri1J 1.5 LL~~fl:LLt.!t.!L~~t1i'l1t1t11'llJLYhri1J 1.2 (10) 

Kono LL~:fltU~ 11t1~1t.!n11Lmtl1J L Yitl1Jtl1:~Y)fifl1~ LL~~fl1'l:LL 'VI1n;tlt.!"Dt1~ n111; QSRL 

... ..J... ... ,..J. I .d ~, "" ... 'i' 
n1J LPDL 'VIlJm':'"lmL1Jt.!V1"'tl~'VIlJ~1t1'11t1~ handpiece L~tlnrn L~L~t1"'LL~:~rnm1~"'''JI1JLL~~ Lrntl 

oxyhemoglobin 1t.!n11fnlfin1~LL"''''1Jt.!\1J~U1'11t1~flt.!Lt1L;t1 18 flt.! Fitzpatrick skin type III-IV 1; 

QSRL ~i~..:J1t.! 6-7.5 J/cm
2

, 1'l'l1lJtl1'l~~i 30 ns, spot size 4 mm LL~:L' LPDL Yii..:J~1t.!L~~t1 13 

J/cm
2

, fl'l1lJtl1'ln~i 1.5 ms, spot size 7 mm 1''''fl'l1lJL;lJ'1Itl~1tltlL11'l 1:"'tl1; reflectance 
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" • , 'i' ... .t ..; "" spectrometer LL~'lfil1U'ln.l~1 Melanin index (MI) 'YiU'l1ffitl L~flc;l"llU 70.3% LL~:; 83.3% LJ.Jfl L"lI 

QSRLLL~:; LPOL Vl1lJ~1~U U1L'ln.l~fm~n~'ltl QSRL ilffitlLLc;l-3Lnc;l~u1u~tI'ltl'V.!nflu lu"1In.I:;~ 4 

1u 18 fluilffimL£jl-3Ln£jl~uluu1L'ln.l~fmt1~'ltl LPOL il1fltl~1Lnc;l~Uu1L'ln.l~fmt1~'ltl QSRL 1u 

~tI'ltl 4 filU LLIJi'W'Yiuluu1L'ln.l~fm~n~'ltl LPOL 'W'YiU~1 ilLL~~Lilu~1fl hypopigmentation (11) .. 
Kauvar LL~:;fln.l:; 11tl-31Un11~n'M"l pilot study ti-3tl1:;~Ylfi1l1'Yi"1ltl-3 595-nm POL ~'l~fu 

n1rnlijJu1~ulJ11~tl LL~:;il compression handpiece (CHP) H'fn'M"l1tltlL1filUjc;liLL~:;ffitlL1fil~1n .. 
~~tl£jlLfifl£jllu~tI'ltl 24 flU Fitzpatrick skin phototype I-III v'hn11fn'M"l 1-3 flf-3 'V.!n 3-4 tfU(;)1\f 

ffitlL1fl ... 2 ) 'Yi~-3-31U (J/cm fI'l1lJtl1'lli~l (ms) Spot size (mm) 

Background erythema 7 10 12 

Telangiectasia 9-14 6-30 5-7 

Pigmented lesion 9-15 1.5-10 5-7 

CHP fn'M"l pigmented lesion : 'Yi~-3-31U 9-16 J/cm
2
, fl'l1lJm'lli~l1.5-3 ms, spot size 7 mm 

... ., .J ... .t , , ... ~ ' ... ....t 
U1:;LJ.JU1:;c;lUYl£jl"!lUfil1n,tlt11tl 'YiU'l1'V.!nfilUlJ1fltl L1filYl-3 3 "lIUc;lc;l"llutl1un~1-3 'YiU,(;)Lfifl ~flfln 1u 

~tI'ltl'YJnflu~fn'M"lffitlL1filUj£jl~~'ltl conventional handpiece ~lffil'l1lJtl1'l~~lutltln~1 6 ms 

" ..I ... 4 1 "0 ~ ,..I"" LU"!In.I:;YlLnc;lfil£jlL~tl£jltltln 1 flU U~u'ltln~lJYl L"lI CHP (12) . ... 
Bernstein LL~:;fln.I:; 11tl-31Un111f 595-nm POL tu1~tl~'ltl pulse duration ~m'l fn'M"l 

~tI'ltl 10 filU ~~'l~U-3Ltl~tlULLU~-3~1nn11'l~ruf-3~t1~Vl11b LtlL~VlLilUL'l~1U1U tl1m~~tl 48.3 iI .. . 
Fitzpatrick skin type I-II ~'ltl'Yitr-3-31U 8-1 0 J/cm2,fl'l1lJtl1'lli~l1 0 ms, spot size 10 mm LL~:; 5 

1u 1 0 filuilm':;LL~:;n1:;LL"" 1f CHP 'Yitr-3-31U 7.5-8 J/cm
2 v'hn11fn'M"lL~tlU~:;flf-3~-3~lJ£jl 3 filf-3 .. .. .. 

tl1:;Uju,tl'htlL"tlLL'YiYltl~'l~U-3~tr-3n1nn'M"lfilf-3~£jlVf1tl 8 itl~1\f 'YiU~11'l1fltl~;U 50 %"1I'tl-3lU 

'htl~-3~lJ" ~£jl~1-3~1~~U 61.4% ~~i1-3Lflm'YiUtl1n1ru'llJLL£jl-31u~tI'ltlYln11tl 'YiU1:;~UfI'l1lJ . .. . 
L~Utl'l£jl L~nUfltlLL~:;'W'YiU1fltl ~1 (48) 

, 
Kono LL~:;fln.l:; 11tl-31un111i 595-nm POL Vlil CHP lUn11fn'M"ln1:;LL£jl£jluu1U~U1"l1fl-3 

flULtlL;tl 54 flU fl1f.J 32-77 iI Fitzpatrick skin type III-IV li'Yi~-3-31U 9-13 J/cm2 (\'I~-3-31UL~~tl 10 

J/cm\ 1'l'l1lJtl1'lli~l 1.5 ms, spot size 7 mm 1'£jlfl'l1lJL-DlJ"lItl-3ffitlL1f1L£jltlL;' reflectance 

spectrometer LLi\''lfl1U'ln.l~1 Melanin index (MI) LL~:;LL'YiYlmh~u-3LmtluLVltlu~tlri1tlfil1mfli'rN .. 
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1.1 - ., ..i ... X , ".' 1"'" ... x VISIA CR 1:=u.J1J1:=(;ItJ'Yl(;l'JI1J'JItl·m1:=LL(;I(;I 1-4 'V'ttJ'l1 ~u'ltJ 38 1'11.1 (;I~fi(;l2.J1mLfl:= 2 fllJ(;I'JIlJ 

1.1 ~ ... X ../ 0 ... X '1"'" ~ 11Jnfi1\1 1tltJ L1fi1(;1'J1lJL~fitl 84.4% LLfi:='V'ttJrtltJ(;I1Ln(;l'JI1J 1 fllJ (49) j;Jtl2.J1 (;I11tJ\l11Jtlnn11"n'l;') 

~~\lLUffitJLYltJtJtl1:=t;'YlfiI11'V't'JItl\l IPL LLfi:= LPDL LlJn11yh facial rejuvenation LlJfllJHf 10 fllJ tl1fJ 

~ ~ 'I "" .c.,,, ... "..,,, 
38-79 u Fitzpatrick skin type III-IV L(;ItJ LtJ~1J1(;111J~lJ\l1n'l;')(;I'ltl lPDl LLfi:=tln(;l11J1n'l;')(;I'ltJ IPL 

IPL LPDL 

Wavelength 470-1400 nm 595 nm 

Pulse width 20 ms Lentigines: 1.5 ms, Wrinkles:20 ms 

Fluence 27-40 J/cm 
2 

Lentigines: 9-12 J/cm
2

, Wrinkles: 10-12 J/cm 
2 

Skin cooling Contact cooling Lentigines: no cooling 

Wrinkles: cryogen spray cooling 

Sessions 6 sessions 3 Sessions 

" t11:=UjlJ~i\lfmnflf\l~(;IYl1t1 3 L~tllJ L;j' reflectance spectrometer LL~'l~11J'lru~1 Melanin index • 
-- ., _ ~ ... ...... I " 0 1 ." ... .r . I ..aI 

(MI) LLfi:=LL'V't'YltJ~'l~1J\lLUffitJL'YltJtJlumtJ'V'ttJ'l1 LPDl 'Yl1 L~n1:=LL(;I(;I(;I'JIl.I2.J'1nm1 IPL tltJ1\12.J 

., 0 ., ...... ~ ... X 0 ., "., , ... X tl 
lJtJ~1fl'Y'Yl'1\1~Clj;J L(;Itlm':=LL(;I(;I(;I'JIlJ 62.3% LLfi:= 81.1 % j;J12.Jfi'1(;1tJ ~u'ltl 3 LlJ 10 fllJ(;I'JIlJ 11Jnfi1\1 

(51-75%) LLfi:= 7L1J10 fillJ~~lJ2.J'1n (76%-100%) ~1nn1ni1LfiLlJltl~\I~2.J(;I 3 "'f\l t11:=UjlJ~fi~i\lyj'1 
., 

LfiLlJltlff'1f\lt1(;1Yl1t1 3 L~tllJ LLviUJ'V'ttJfiI'l'12.JLLj;Jnvi'1\1tltl'1\1ilUtl~'1~CY1:=~~1\1 IPL LLfl:= LPDL LlJn11 
., ., 

fn'l;')1'l1tltl 4'11J'l1Jl'lf\lLlJn11fn'l;')~tltln~'1LlJn11fn'l;')~'ltl LPDL UJ'V'ttJn1rLn(;lLL~fiLillJLLfi:=n11 

LtI~tIlJLLtlfi\l'JItl\l~ (50) 
., , 

iln11;1n'l;')n11L; PDL LlJn11fn'l;')1'l1tltJ ~\lj;J1r'1\1Y1 7 
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Study N(flU) POL 
., 2 

Vi~~~1U (J/cm ) fl':l1l-Jtl1':1n~~ Spot size (mm) 

Zelickson U~~fln.l~(51) 20 585 nm 3-6.5 450 ~s 7-10 

Reynolds U~:;fln.l~(52) 26 595 nm 2.5-3 0.5 ms 7 

Tay LL~~fln.l~(53) 10 595 nm 7 10 ms 10 

Rostan LL~~fln.l~(29) 15 595 nm 6 6ms 10 

Hsu LL~~fln.l~(54) 58 585 nm 2.7 350 ~s 7 

" eJ~~1nn11t11~Liiu1~£'iun1fltl (51.52.53). Fitzpatrick Wrinkle Assessment Scale (29) ~1n 

~I' tI'......, ".,.: ... J' d. 'I , ... J'1 ... a" 
~1JCl1t1. l Cl1t1 3 l-J(;1 (54) ViU':I1 65-1 00% 'Dfl~~u':ltlnffitlc;l'DU U~~~':IU ~~q)c;l"llU U1~c;lUL~nU'tltl 

Atl .: , ., ... .J <II ... ., ... <II ) 
rJ~ 1un~1~ (51.53.54) 1':1ffitl1'llUc;l':l~lJI1lJ1'llU~Ufl~lJI'lln111m~nc;l"'qj;lLl.JflL..,tlUnUU1L':In.I'llU (53 

" LL(;) Reynolds LL~~fln.l~ 11t1~1U~1 UJViU~1iJfl':l1l-JLLlJInvh~'llt.h~iJ,rtl~1A'ry'D'll~1':11'lltl (52) n11(;)n~ 
, " 

"'1~ histopathology ViU~1~i~n1nnlfiiJ Lt\'U lt1 flfl~~1 L'tuu~~ii~1~ ~ flVi Lffi~ ~':I Lilu1~Lijtlul u;u 

~,r~LLYf~':IUUUU"'U~L~'llL~flii~1~tiflri'llUn111nlfi (51) u~~iJn11L~l-J~U'D'tl~ activated fibroblast 

" ... .J ... J' ., 
(29). type I collagen mRNA expression U~~ type III procollagen (54) eJ~'D1~Lfltl~"'Lnc;l'DU~~~ 

... 'I ~ .......... J' 'I ".' 'x. I'" , <II n111nlfi ~Un11",nlfi1~tI~LL1nl-J'c;lL~'llc;l'll'llmnj;l'DU~U~u':ltl'VJnflU'll~ 1-2 ~uc;l1~ (51) (;1'tll-J1Ll.J'll 

tlWVi111i1LlJIflf eJ~i1~Lf\tI~ViU transient mild erythema UJViueJ~i1~Lf\tI'I~U (29.53,54) 

" Moody U~~fln.l~ 11m1u~i~n111nlfil':lffitluulU~U1~':ItI 585-nm POL Vii~~1U 2.4-3 
" , 

J/cm
2 fl':l1l-Jtl1':1n~tf 350 ~s spot size 5 mm ~i'ln1ni1L~L"JIflf 1 fl1'1 Vi 30 U~~ 90 1'u ViU~1 iJ 

echogenicity L ~l-J~ul U.rU~,r'lLL Yf~1 n n11Yht1~(;)11"J11':1U~ LL~ c;l'lO'l n11~f1~ 1il'tl~~1 L ~u 1 ~~ L ~l-J~U 
) . 

(55) 

o I .:. .r iI 
LL~~~1U':IU pass ViU':I1 immediate purpuric threshold LVil-J'DU't1n 6.2 L U 8, 1 0.4 LL~~ 13.8 

, 
2 CII ... ..r 0 ... <ICIIt 

J/cm "'fl':l1lJtl1':1Vi~~ 0.5, 2, 20 LL~~ 40 ms (;)1l-J~1j;1U LL~~ multi-pass l-J purpuric threshold 

~1~~1 J /cm
2 

(56) 

5.3 Light source L~LLri Intense pulsed light (IPL) ,j1lJ1t;f1m~ni':lffitl, ffitlL1fl~fl~1LL~~m1l-J 

Cjc;ltln~'Dfl'lLt\'UL~flc;l~ViuluCj':l~,r~~LtI~tlUutI~'1~1nn11L~WLL~~LLj;lj;lLi:luL':I~1U1U'l~ (57,58.59) iJ 

eJ~(;)fln1~U':IUn11 dermal remodeling L~tliJn11LtI~tlULLtI~~"'1~ histology Viuiln11L~l-J'Dfl~ 
extracellular matrix protein u~~iJn11~~~flfl~~1L'tul~~ (60) 
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0-

6. Radiofrequency tl1~t.J'\urnn1)';.)tln),::LL~1y.jYhYhl~Ln(;lf'l'l1).Jffiu~.hu resistance luonu 
., ., 

"1'\r-:JLLl1LLfl::;ul,~u fltlflfl1L~U~c;'I~'lLLfl::~i-:J~1mruiin1),~11-:Jf'ltlflfl1L"tul~lJLLfl:: remodeling (61) 

0'1'" " ... .t~"" ... cl ... .t.J a vn L~f'I,)1).J~t.JtlUt.J1U'tl-:JLLn).JLLfl::f'ltl(;l'UL(;l ~fl'1-:JLf'lt.J-:J'VILn(;l'!lU LjJU LL(;l-:J, L"t1J, second degree 

burn 

., ,., 
lines L'1IU ~')~tlt.JYhT'l~,) ~U1~1n ffit.J;lUn1 toxin ~::L;1~L~UU~::~1'V14'1Jn1J surface protein 

., , , 
receptor ti1Jti-:Jn11~i" neurotransmitter L'1IU acetylcholine Yl neuromuscular junction Yhl~ 

nt\'1).JL~tlf'lfl1tJ~') n1~~c;'Iii~'VIttl~1~U1uu~::).J1W 6 L~tlU (62) 
., 

8. Soft tissue augmentation LilUn111.jf Filler L;11uL~).JLj)i).JYhlm,)ffit.JLLfl::itl"1Jul1J~tJ1 

Lffi1JLLfl::~U~U ~1rlil.jf L'1IU bovine collagen, hyalulonic acid tl1~1.jfLi:lu':j~fmnL~m1 ~1tli')).Jn1J 
n11fn~L(;ltJ%~U (63) 

, 



nJLLtJtJn1'i~~!I (Research design) 
u 

m1~4'm;~mn'1(;11~~~ (Experimental research) LillJ Randomized control single blinded 

• tJr.:'!I1n'iLih\ll,..1!1 (Target population) 

~tl'.ltJ~ijm1L1..I~tJlJu1..l~~~~'.l'.nr~~1 nn11 'tA'f1Jf~it1~lJIrl b t~ L~(;J LillJ1:tJ:L '.l~1lJ1lJ t(;lltJ 
OJ .. 
ijm:U(;ll(;lLL~:nffitJ1J'l.Il1J~U11lJ1..I1:LVlfII''YltJ 

• tJr.:'!I1n'iM1'8'h~ (Sample population) 
"a'''/'''' .,../ .1../..... , ...... .,... , 'i' iI 
tJu'.ltJ'Yl)Jm1Lu~tJlJLLu~~'YltJ'.l~lJ~"1nm~ (;II~1JN~~~lFIrl '.l ~~L~(;JL lJ~:tJ:L'.l~1lJ1lJ 
OJ 

L'.l~1lJ1lJ~:~1J1..I1lJn~1~~~tlJUN (moderate to severe photodamaged skin) 1JI1)J 

Fitzpatrick Wrinkle Severity scale t(;lltJfl:LLlJlJ~~llJ'lI'.l~ 4-9 fl:LLlJlJ LL~:iH1lJ'.llJ 

n~:U(;II(;I1JlJl1J~U1~~~IJhlJj;h~nlJ'WLnlJ 20% 

3. ~tl'.ltJr1f~~~~~~llJl1JiilJtJ~)JLi1h)Jm~~4'tJ 

• nilLn",,,,'" Un1'iA "Li'8n'8'8n"'t1niiinH1 (Exclusion criteria) 

1. ~tl'.ltJ~ij1l1'.l:L~1Jtl'.ltJ t~fl1..l~:41 ~'.l~ fl'.l1J~~1n1~'W'IA'~ffi t~fl~')~,r~;~ii tJ~ vl~n1~ 
... .1 -- ..a.. do .. 
~nM1u~:m~u1:LlJlJtJ~1J1L'Jru'Yl'Yl1L~L'lI~1 

2. ~tl'.ltJ~ii1l1'J:L 'J vl~ LL~~ m~Ln (;II UtJ~ LillJ~~ (;111..In ~ LL~:~tl'JtJ~ ~~ fl~~.n 
OJ OJ 

~tl')tJ~ij1..l~:~n11fm~nL'lIlJ L~L'lI~f~~n~'.lU~:L~L'lI~~lJ1 n1~l;{~1~Lflij~~n~'J 



21 

m~~c;} botulinum toxin vi~tln'l1nffieJ'l flJt1~:;Y11lJtI1L~~lJtltlr;l ~U'ltl~tl~tlJ.JmnJ~ 

t1~:;~1 L~tllJ~~ t~rulltlfUJlJYI C;}LL Y1lJ 111t1 t lJ 1 t1ritllJ~~ii1 m~i1nM1 ~U'ltl~ijt1~:;~H'tI1 .. 
tretinoin ~1tl alpha hydroxyl acid tlJ,b~ 6 L~tllJritllJm~fm~t1 

~1.htl~mh~,r~ Lt1~tllJLLt1~~Iij 1 n m~ L~flJ f~ ~tl~ VI~1L 'l L tl L~ VI LtllJL 'l ~1lJ1lJYI n ntl~,.11 vi1 .. . 
... ..I ... "''I'i' .11 .. ..1"'1" ..... ~ ..1 

m~~nM1Y1LL~lJmJ'l~lJ~ ~lJLN~tl1lJ1~'n1£Nm'tu Y1L"lI1 ~c;}nlJLntuerJn1~l"InM1 LL~:;~~ 

L~tln tlJ~U11A'1lJ~rt~yhm~fnM1 fin 1A'1lJ~rt~ 'WLcUmi1 LtllJnfl~ f')l)lJ f')~ t~tl4'lJil~1 n • • 

" . • 'IIU1"fl,)'B!J'H 

~1lJl)tu"llU1C;}~'ltlth~lij1nm~fi1nM1~tnt\'LfltI~"lItl~ Tanghetti LLfl~f')tu~ (1 0) ~'ltl~VI~~1~flJ 

two dependent samples LLfldftl~~LtlU continuous data 

n=~ 

d
2 

n = (1.96 +1.28)2(0.8)2 = 8.29 

(0.9)2 

L~tlrium~~'1I~1t1~~L~~LtllJ 10 flU 

Observation and Measurement 

.... ... 'I " .... ..I ... J' 
~~c;}lJfl'l1~~~~tl LIij ~fl"ll1~Lfltl~Y1LnC;}"lIU 

- ~'lLLt1~mlJ (confounding factors) t~LLri tl1tJ m~L~flJLL~~tl~VI~1L'lL'f.lLflVl m~~lJ1J~~ m~ 

Htl1 tretinoin. lItlfUJULtl~LVI~L"U. vitamin C ~ffi alpha hydroxyl acid L~L~'f.lffltlneJ'l 

LL~~LflL~tlfiiU1 m~t-if~1nflij~tlntj'l m~nffitjl) 

- LnlJ'~'tl~~LLfl:;tjC;}~fl Lc;}tlt-ifLLlJlJUUfln;rtl~fl LLlJlJ~tllJm~ Lfl1tl~ VISIA LLfl:;111Yic11t14:l1n 
OJ OJ 

~ 
Lfilffi~ VISIA 
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~4'tJ 

2. uulin;tl2J~~11'ltJu~:j;J~~h.m1m~tl~~11tltJL1f'lL;1'tlinti inclusion criteria LL~:hiiJ 

exclusion criteria 

3. utl~\nl1'tl~~11'ltJulJi~:f'lud]u 2 li1U th~Il~Yi\nj1i~~tl~li1UIi'lmf1iitl~ VISIA ihm1 

*{~CiltJ~fi4'tJ~~')nttJ~u')Ii')u~~~yj'mu"1ltlf 595-nm POL 2 pass L~tJ pass LLm yj,)f'l~~ 
ltl~U1 Yi~~~1U 6 J/cm2 

, 1'l'l1lJtJ1'l~~i 6 ms, spot size 10 mm, OCD 30/20 ms, no 
.,j 0... 'I" 6' 2 6'J 

overlap pass VlMI~ VI')t1n'lNn1:LL~~ L' CHP Yi£N~,)U 6 J/cm ,fI'l1lJm'lYi~\'i 6 

... " ..c.l"l' "0 .. ms, spot size 7mm, no coolant, no overlap tlnCil1U~U~Luunf!lJf'l'ltl"llJ ~Vl1L~L"1Itl1 

i~LnVl~~;,)~Lfim~Ln~~Ul1UVlLL~:~~')Lijum1~4'tJtVl1~Yii~tltlcnlJ~lbtJi1~ 
1I <l1:li cJ _ .r A " A t:- 0 

~~'1~Ll'ltJ~VlLn(;l'U th:Ll.JUffitJLLCiI~ tl1mru'llJ tl1m1L~t1 '~L~tl~tltln f;jlJU1 ffitJCil1 

LL~:ffitJ'1'l 
~ ~ ~ I 

4. ~11'ltJVlnl'lu't~m1fn'J;111~~lJ~ 3 I'lf~ L~tlU~: 1 I'lf~ LL~:~:~tl~VI,)fl1lJnuLLC1I(;IVl4'C1I .. . 
" 5. uC1lIJl~~~(;IVl1lJU~:thtJIl1Yiritluihm1fn'J;1~nl'lf~ ~11'ltJVlnflu'tliftlm1~tltlcnlJi1~ .~ .. . 

" ... ..J_J' .., .,.J ..cI ., 

~~'1~Lf'lmVlLn~'U~~~m1m'J;1 VI 0, 1, 2, 3 L~tlU'tl~m11n'J;1 

6. ml1h:Liju~~Ii'ltJ independent blinded dermatologist 3 f'lU Lf'l1tl~ VISIA LL~:~t1'ltJ 

6.1 Blinded dermatologist 3 flU ihm11h:LijUll1Yi~lJ~~~U"tNn1:LL~~ 

LL~:i'lffitJ~1n~thtJritluu~:~~~m1fn'J;1 ~ 1 L~tlU, 2 L~tlU U~: 3 L~tlUt"tJ 
" iJm14'(;Iyj,)1tr~;u~')~fuLmmJLYltJtJltlritlULL~:~~~ih~4'tJ L"llu A 1, A2, A3 

d:lu~u L"'tJ~~,)Lilumn4'tJuIJiLfitJ~~L~tJ'l~~hri~l"'~lJ')tJi1~ n,)1LUffitiLVitJtJ .. ..~. 

, 
Itlritluyj1~4'tJntJ~~~~yj1~4'tJluL~tlul", f'l:LLUU -4 i1~ 4 ih:~t1VlLL!j~~~tl -1 

n~ -4 li'ltJ ~1~ftllum'nl~ffitJL1I'luti~~ ~ffim1~lJ'tlJ~1~:H1.t1~U1ritlu~ffi • " , 
~~~yj1 L~ L "1Itlf~~ ~ULLt\''l H1.t1~U,)Vl L ~~tl Lilu~'l LmtJtJL VltJtI LL~:U~~lJ L~tlntJ')~ ~ 

" 0 

l~uYiYltJ'lnvhutl1:LijultlL~lJlJ1nn~1 1 I'lf~ LL~:~')~~mru1:LijuVl'tr1i~1n 
,~ • .- ,II ., _~ ~ 

LL YiYltJVI~ 3 Vl1UlJ1'l Lf'l11:~'tl2J~ L"'tJ~:~ttl1:~t1 ~"1lU"1ltl~n1:LL~~ LL~::~ffitJ 
" "0 

~1n~~n1ro1:Liju;1nUtlti1~UtltJ 21.1.1 3 'tl~UYiYlt1l1~ 3 vhu 1.un1nlVi 
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" "" ~:;~U~~'kl"ll'el~~'elU t~l"lr.n n m~tJ~:;LihJLLI1l n [;h~ ri'kll1~ 3 vll'kl L ~ LLYiVlffl1~ 3 vll'kl 

tJ~:;'lllJ LL~ :;~~ l"l'JllJ L ~'kl 1'J lJ ri 'kl • 
..J ~ ro ~ 0 ~ 

6.2 LI"l~'el~ VISIA '"l:;'JLI"l~I:;~'"lI'kl'J'kl~'elU ~~l"ln~:;LLIflIfl LL~:;'"lI'kl'J'kl~'J~'elU 

6.3 ~thULL[;)~:;I"l'kll~¥ULLUU~'elUtl1lJ~L~'el'kl~ 3 "ll'el~m~t'n'!!nL~'eltJ~:;Lij'klmllJ 
OJ 

c.J~"ll'el~m~t'm~n[;)'elnl~~ILU'kl1~11l c.J~-ifl~L~U~ '"llntJ~:;~ummh:;[;)Ifl~'klL'"l 

t'n~I~1'elhj LL~:;'"l:;LL'kl:;inL~~thul"l'kl~'klt'n~I[;)'el~1'elhJ (12,64) 'kl'elmln~ 
OJ 

, " 
scale mllJtJ1'J 10 cm I"l:;LL 'kl'klI"l'JllJ L~UtJ') Ifl ~'el~:;U :;Vll~Yitj 1fl'"l1 m Ifl [;)~ ~'kl~~ • 

nl~~'ltl~tn.li'el).J~ (Data collection) 
" 

~~ILU'klm~~~tJvhm~LnULL~:;U'kl~n-if'ellJ~ -if'ellJ~"lI'el~~L-ifl1,)lJ~~ul~LLfi 'elltJ LYiPl 'fl11Yi 
" " " " 'II 

~:;U:;L,)fll~ilJcr~LL~~LLIflIfl'"lln'fl11YiLLfl:;~I'kl'el~1Lm[;)'eltj'kl tJ~:;~m~~uu~i hl"ltJ~:;~I[;),) Skin .. . 
" , , 

phototype ~1'kl,)'kln~:;LLIflIflU'klLUmJll1~~'el~~I'klVitJ~:;Lij'kl~')mI"l1'el~ VISIA LLfl:;Yi'"lI~rul~1 

~u,)uVlnl"l'klL-ifl1~riULnru""ll'el~ inclusion criteria LLfl:;hji'j exclusion criteria 
OJ • 

" Vlnl"l'kl'"l:;l~t'um~cilu~tJLU~~ll1~~'el~~I'kl ri'el'kl~In1~~~mLfl:; Vln 1 L~'el'kl '"l'klmu 3 L~'el'kl ... . 
~ .Q"''' J 11 -=-I .J Q< J' .... .cI t.t '" 

LLfl:;~,)~'elU'"lln m~') LI"l~I:;~ Ifl')ml"l~'el~ VISIA LL~:;c.Jfl"lll~ Ll"lmVl Ln Ifl"ll'klfl~ L 'klLUU'klVl n'lJ'ellJfl "ll'ellJfl 
OJ OJ 

, " 
mllJ~~Yi'elL '"l"ll'el~ ~ L-ifl1,)lJ~~u LLfl:;I"l,)llJ L~UtJ') lfl"llru:;~1 Lfl L 'll'elfLnu-if'ellJ~ L 'klL~'el'klVi 3 '"l1 mr'kl~~ 

OJ OJ 

Lfiu~,)u~,)lJ-if'ellJ~fl~L'klttJnLn~lJ Microsoft Excel LLfl:; SPSS for Windows version 11.5 
OJ 

... ..., 
nl~'lLAl1~'WlI'el).J~ ( Data analysis) .. 

, 
.:::I 'l ",.c4 IV <CII 

- LYiPl, 'fl1'llYi, n1~~'llI"l~lJn'klLLIflIfl, n1~~U~~~, skin phototype, Fitzpatrick Wrinkle 

Severity scale, t~l"ltJ~:;~I[;),), tJ~:;~n1nnIflLLc.JflLtl'kl~'kl, tJ~:;~n1~HftJ1LLfl:;n1~¥n~ 

LLfl:;c.J~-ifl~ L~U~'"l1 n n1~¥n~1 MtJ-if'ellJflL 'kl~tJmllJ ~ ~1 L~'kl'el-if'ellJfl Ltl'kl11l1~1~ LL~:; 
"I " " " 
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• ;rfl~ fH ;-lllhn ru 
OJ 

- fl1~ ~ttl;rfllo!~tupJ"hL'U~tJ (mean), f'i1LritJ-lL1JU~1~131U (SO) LLtl-lLilun~~~)1~ 
LL~ ::':11 L~Ufl;rfllo!~ Lilu~1 ~1-l LL~ ::LL~U.lJi1 LL Yl-l 

- ~::tJ::L'l~1~i~~~LL~-l LLlnln"'l1nfl1;h"LL~::-l1Ufl~Lm, fil'l1~ L~1Jtl'lln"1lru:;vh Lfl L 'jjflf ~ttl 

;rfllo!fllu,t1f'i1L'U~tJ (mean), f'i1LritJ-lL1JU~1J;l~31U (SO) u1L~ufl;rfllo!flLilu(;]1~1-l 
'" .Q ..JoEIIJ' ~ I I ... 

"1Ifllo! fl"'l1 n n11t11:: ~UIl1Vi n~'VI j;\"1IU"1Ifl-l n ~::LLj;\ j;\ LL~::n ffitJ"'I1 n ,1..1 m tJ nflULL~::'VI~-l n1~ 

" fnM'1"11fl-ll1J'VIu1';-l~fl-lcJl1u Lilu ordinal scale LLt;j assume Lilu interval scale n1~~rtl 

;rfl~~ Lilufh L'U~tJ (mean) LLfl::fl1 LritJ-l L1JU~1 J;l1~1U (SO) U1 L~Ufl;rfl~fl LilUJ;l1~1-l 
OJ ... 

o ~ cal .... II.dI _~ cI ,'t" 
- "'I1U'lUn~::LLlnlnLLfl::n~fltJ'VIflln~-l "'I1nn1~'llnln'lmfil~fl-l VISIA Lu~tJ1JL'VItJ1J~::'VI'l1,:j ~1J'VIU1 

" " ";-l~fl-lcJl1U n1~~ttl;rfllo!fl Liluf'i1 L'U~tJ (mean) LLfl::f'i1 LUtJ-l L1JU~1 ~131U (SO) U1 L~Ufl;rfl~fl 

LilU~1~1-lLLfl::n~~ 

- ;rfl~fl"'l1nn1ru~::Li1Uf'l'l1~~-lVifll"'1"11fl-1~t1'ltJtun1~fnM'1 Lilu ordinal scale MtI;fl~fl 
~ ~ ~ ~ 

Liluf'i131uiltJ~ (mode) LLfl::f'i1l!fitJ31U (median) U1L~Ufl;rfl~flLilUI?11~1-l 

• n1~'VIIn~fl1J~~~~31U 

• n1~'VIIn~fl1J~~~ ~31UL ~fllh::Li1U~1 ;:j f'l'l1~LLJ;l n t;j1-1flU1-1ihrtJ~1 ~ ry'VI1-l ~ 0 ~"1Ifl-1J11Vi~'l~ 
.l ... J' .! _ F.!'" ",,::. " 
'VI ~"1IU"1Ifl-1 n ~::LLIn InLLfl ::1':1 ffitJ Luffi 1J L 'VItJ 1J~::'VI'l1-l ~1J'VIU TVI~~fl-l ~1U 

- n1~j;\~fl1J~~~~1J1UL~fltl1::Li1U~1 ilf')'l1~LLlJlnI1i1-lflU1,:)il,rtJ~1~ru"1lfl':)~1U'lUm'::LLIn~ . '" 
.: ,J _~.:I lSI:' '" 

LLfl::n ffitJVl fl j;\fl,:) Lu~tJ1J L VltJ1J~::W;n,:) l1J'VIU1'V1':) ~fl':) In 1 U 

,,, . , ... ...1" ... 1..1 .... 
~'jj Paired samples t test ~Um'ru'VI"1lfllo!fl~n1~LL"'InLL"'I':)LL1J1J nl?l LLfl:: Wilcoxon signed 

, ... ...11.' 'I.!~ "... 1..1 .... rank test ~Um'ru'VI"Dfl~flL4H"'~n11LL"'InLL"'I-1LL1J1J n~ 
to 

) 
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"" LA~'il~ VISIA 

VI SIA LtluLf'11'tl~ii'tl~'l; [htl fl'1Vi ij'l,"U '1~ ij f'l'l'1)J~ ~L tltl (;I~~ L(;Itl n'1 ~d'1 tlfl'1Vi~ ~ii ,ih LL ,"ll~ 

~'l'1~f'l'1~U~~,"U'1tJ'1n (chin cup and forehead rest) iin'11LL~(;I~fl'1~L,nL111~LL~~"lJ'fl~n'1~ 

d'1tlfl'1Vi I'lf~ri'tlU vh 'lm~~'1u,"ll~~'ln~ Lfltl~nu)J'1 n~q(;l 'l Un'11d'1tlfl'1Vi LL~~~f'lf~ Ufl~ 'l; 
., 

~LI'l1'1~~fl'1~ij'lL:n~tfhJ'1ru j;J'1)JiJCij,"'1~fl'1Viij'l 6 "l!U(;I 1~LLri '(;Ic;i'1~~'1 (spots), r'lffitl 

(wrinkles), l"l)J"l!U (pores), 1'l'l'1)J1lJ~~'1L~)J'tl"l!'tl~~ij'l (evenness), porphyrin LLfl~ '(;Ic;i'1~~'1~ 

j;J1'l""'1mL~~'J~ (UV spots) ;r'tllJ~~1.~~~LnU1'lU~'l)J 'luLf'1i'tl~ f'1'tl)J~'l LVI'tlf LLfl~n'1~':) LM'1~i 
;'tl)J~ 'l;a11~un1)J VISIA Analysis system .. 

;rtl)J~ VISIA specification 
OJ 

8 Mega pixel resolution 

Automatic focus 

Automated white balance correction 

Facial positions: Left 3r, Center 0°, Right 3r 

Headrest: Adjustable vertically three positions 

Chin cup positions Left 3r, Center 0°, Right 3r 

Multi-spectral Imaging 

Standard daylight fluorescent lighting 

Ultraviolet lighting 

., ., '" 
'lUn'11~m~nllijn'1~~LI'l~'1~itJ~n1~U(;I(;IUfl~l'l~'tltl ~~\l 

t '" d ... 0 0... ..I ... 
1. n1~U(;I(;I 11 mode spots '~'"l~'l"''''1U'lUffitll'l'1"l!'tlUL"l!j;J"l!(;IL''U "l!U'1(;1 32-6000 pixels l'I)J 

~ L ;)JuVln ~'1~~'1 n ij'J,",r~ L(;ItlffiU,r'l 't11 'tl'1'"liitr m~tN~LijU'l~n~)J,"ffi~111'1~'tlth~~'IJ 't~ .. ., , ., 
2. l'lffitlLl'ltl'l; mode wrinkles ~~.,~tj(;l~'1U'lULt\'U"l!tl~l'lffitl 

~'1nn'11f1m!nn'11~~U'1 digital image analysis il 't~iin'1~U'1)J'1H1'IJn'1~11~~Uj'IJffitlL~fil 
'" ., 

~1'l~'1 (hyperpigmented spots) LLfl~1'lffitl'lu,"~'1tln'11~n~ (65,66, 67, 68) LLfl~~U~'1 n'11 
., 

111~UjUffitlL1f'1~I'l~'1 L'1lU n1~, n1~LL(;II'I, LL~~ post-inflammatory hyperpigmentation ~'Jtl 
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., 
~::~~1-.3 2 ';)fi (65) Ufln"'l1nurj-.3iifl'l1~i~~ufi (correlation) f1th-.3~1nn1J~~n1~1't'I color tone 

J . . 

Lt'ltlL-DLfl1f1-.3 colourimeter (66) 



..a \J"" 5 

\~.yh n'l 1A' ~ Lflt'ln ~ L;-1i'))J~4' tJ'l1 n ~~ij n'l 1Lt.I~ m.!LLt.I~-l'l1 n n'l1 \Afu1-l ~t1~ j;]11 \ ') L tl L~ [;I 

Lth.!1~tJ~L,)~1l.!1l.!~)J11Un111m~n~f)~ilfl L1flij')'\.n!-l LNYimU1~'lli1~-ln1nr41'w,)l.! 20 f)'W 1'1.1 • 
~1l.!,)l.!;l 'W~1)J11C1)J1.yhn'lnmn~tlLrttl-l\A 5 fll.! ijt.l1:~n'l11m~n)J1ritl'W[;I1)JnnLnru'Vl'l.! .. 
n'l1A'~Lfltlntltln'l1n~n~ 3 fll.! LL~:ij41l.!,)l.!n1~LL~~Ul.!1U~~1li-l~tl-lA1l.!~1-ln'W)J1nn~1 20% .. .. 
2 fll.! ~-lij~L;-1h)Jn'lfl4'm;-l~)JCiI 10 f)l.! LL~:Ylnfll.!)J1fun'l11m~nLL~:[;I1,)'l~~j;]1)J'"ll.!~l.!~~n'l1 .. . . 

1. LYifll 

LYifll~qj-l 

LYifll'll1tJ 

2. tl1~ 

31-40 tI 

41-50 iI 

51-60 tI 

Mean 50.4 ii, SD 5.66 tI, 

Min 39 tI, Max 55 iI .. 
3. tl1"J1Yi 

1Un"JIn'l1 

10 

o 

1 

2 

7 

3 

o 
3 



4. Skin phototype 

III 

IV 

, 
'1'lUtl~Lm (of'l LlJ'IlJitl.)u) 

, 
< 2 of'lLlJ'I 

, 
> 3 of'lLlJ'I 

Mean 1.05 -B-'lLlJ'I, SO 1.30 -B-'lL~N, 

Min 0 -B-'l LlJ'I, Max 4 -B-'l LlJ'I 

7. ur:;1ilmrl;fil"i~riuLL(MI 

'WLfiltJl-if .. 
l-ifU'l'lfilf'l 

l-ifLijuur:;41 

8. Lrrlur:;41~'l 

'Wil 

LU'l~'l'lU 

fitJ rtltJ ~Lij uiht 

3 

1 

5 

5 

10 

o 

7 

2 

1 

1 

7 

2 

5 

1 

1 

1 

1 

1 
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" 0 

'!Ifl2J~ ~1'\.l'l'\.lf't'\.l 

9. tJ~~~n1~Ln"'LL~~LiI'\.l~'\.l 

'Wij 10 
... 

0 ~ 

thu"Iu(.na) 7 

6 

5 

.31-40 n 4 

.41-50 n 3 

.51-60 n 2 

1 

0 
31-40 n 51-60 n 

ifl2J~LL~"'\I~1tJ~~Lt1tJ"''!Ifl\l Skin phototype, ~1'\.l'l'\.lm~LL"''''tJ'\.lltJ'\.nj1i\l~fl\l~1'\.l 
1'\.l~Li1i'l~~4'tJuPi~~rltJ U~"'\I'l.n'\.l(;J1rl\l~ 9 

OJ 

29 
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VISIA 

0 

1ii11U')UIiiI en'1!'il~ m'~LLcn en • 

~thtJ Skin phototype " " " en1U'II1tJ en 1U'1!') 1 

1 IV 50 53 

2 III 90 98 

3 III 87 74 

4 IV 39 40 

5 III 69 68 

6 IV 75 60 

7 IV 91 103 

8 III 78 91 

9 IV 105 120 

10 III 114 95 

1ii11n;'illJ~~L~ ~L;1i,)~n11~4'm~'~\nJen 10 FlU LflUL'Vifil~~~LL~~'tJnFlui1n11LtI~tJULLtI~~~ 
Cl')~,r~uU lu~u1~1 nn11 L~fuf~~~~ 1J111 L,) t'ilL~ IJI LiluL,)~1u1U1~,;lutl1un~1~ vn~ Fitzpatrick 

Wrinkle Severity scale LL~~i1 S~in phototype III 41U')U 5 FlU Skin phototype IV ~1U,)U 5 FlU 

~ .. .ell ~ ";I'" ... ~ ..J. l' 0 1"" , 0' If _! ... 
'II~nCl'ilLlJU\'ttJ,)'!J'il~'1,)L'ilL'tJ LentJ~')U ~'kI LL~~1iij1u')un1~LL(;l(;lUU U~U1~'il~en1Ur;I1~nu UJLnU 20% 
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, 
1W'lrl~Vi 1 0 U~ti'I~u~:;~m~1;-fl1~, mLL~:;n'wfn'rnritlt.!L;r1i'J~~4'u 

'" ... ., 
0 

m~ ~fW~, U1LL~:;m~~n1f1 '"l1t.!'Jt.!flt.! 

1. fl1~LlJl~~Lt.!tit.! (tretinoin), 0 

t11L~~t.!tlU~1JU~:;'Vl1t.! 

2. fl1~~ii~'Jt.!tJ~~ alpha-hydroxy acids 0 

3. m~1;-~1~Lflii~tlntj'J 0 

4. mm~tltj'J (microdermabrasion) 0 
, 

~ ... .... 2 5. L~ L 'litl1~tln tJ'J LL~:;L~ L "IItl1tlt.!1 

6. ilVl botulinum toxin 0 

7. eltlmt.!L tl~ LIJI1L '"It.!'Vl VlLL 'VlU 1 t.!.rm~~ Vl 0 

U 0 ... 1:;'"l1 LVltlt.! J 

'"l1nlJl111~~ 10 ;rtl~~u1::~m11;-fl1~, m, m1fn'rn 'Yi1J~1ii~L;r1i'J~~4'U"r'lnflt.!'"l::~tl~ 
OJ OJ' 

ej1t.! Exclusion criteria Lti'ltI ... :;~tl~ 'Wiiu~:;~ m11;-fl1~, t11, m1fn'rnJl1U 1 t.!1::t1::L 'J~1~n1~Uti'I 
LL~:;'Wiiu1::~m1fn'rn;;'Jm~L'litlf~tlntj'JLL~::L~L"IItl~t.!1 Jl1ult.! 1 tJ ~L;hi'J~~4'u 2 rluii 

tl1::~m~fmn~'Jm~L"IItlf1J1L'Jwl1J~u1ujtl 10 t1ritlt.! rltlu1nfm~nn1::~'Jm~L'litlf 11t1~~tl~ 
fm~rwtltlutJ~djt.!~')t1L~L'litlf 

...... 
m 111 1::Li1t.! n 1::LLVl Vl cml1 .. 

i'J~ 
... ... ... ... ... ... 

L{;ltlt.!"r'l 1 L{;ltlt.!'Vl 2 LVltlt.!'Vl 3 

....... , ~ ~ ~ 

'J'"lU n~~ LL 'Yi'Vltl fl:: LL t.! t.! LL 'Yi'VlU fl:: LL t.! t.! LL 'Yi'VlU fl:: LL t.! t.! • 

~111 ~ttl ~1U • • 
1 2 3 1 2 3 1 2 3 

1 
~ 

0 0 0 0 L~L"IItl1 0 0 0 0 0 0 -1 0 

fl'J1Jfl~ 0 0 0 0 -1 0 0 0 -1 -1 0 -1 • 
2 

~ 

1 1 1 L~L'litl1 1 1 1 0 1 1 1 0 1 

fl,)1Jfl~ 0 0 0 0 0 0 0 0 0 0 0 0 • 
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J . 

" " mnh'::Li1um-::u(;I (;I ~L'!I1 

i')~ L~tlUVi 1 
... .... 

L(;ItlU'Vl 2 "" .... L(;ItlU'Vl 3 

...... , r r r 

')"tI n~~ UW'Vltl fl::LL'WU LLW'Vltl fl::UUU LL W'Vltl fl::U'W'W • 

1 2 3 ttllU 1 2 3 ttlnJ 1 2 3 ttl~ • 

3 
r 

L~L'IItl1 0 1 0 0 1 0 0 0 1 0 1 1 

f"1')tJfl~ 0 0 0 0 0 0 0 0 0 0 0 0 
• 

4 
r 

L~L'II'fl1 1 0 0 0 1 0 0 0 1 0 0 0 

f"1')tJfl~ 0 0 0 0 0 0 0 0 0 1 0 0 
• 

5 
r 

0 0 0 0 1 0 1 1 -1 1 1 1 L~L'IItl1 

fl,)tJf"1~ 0 0 0 0 0 0 0 0 0 0 0 0 • 

6 
r 

1 0 0 0 1 0 0 0 1 0 1 1 L~L'IItl1 

f"1')tJf"1~ 0 0 1 0 0 0 -1 0 0 0 0 0 • 
7 

r 
0 0 -2 0 0 0 -1 0 0 0 -1 0 L~L'IItl1 

f"1')tJf"1~ 0 0 -1 0 0 • 0 1 0 0 0 1 0 

8 
r 

L~L'IItl1 2 2 2 2 2 i 2 2 2 3 2 2 

f"1')tJf"1~ 0 0 • 0 0 0 0 0 0 0 0 0 0 

9 
r 

1 2 2 2 2 L~L'IItl1 2 2 2 2 2 2 2 

f"1')tJ"l~ 0 0 0 0 0 0 0 0 0 0 0 0 

10 
r 

L~L'IItl1 1 0 1 1 1 1 1 1 1 0 1 1 

f"1')tJf"1~ 0 0 • 0 0 0 0 0 0 0 0 0 0 

'"'1 
r 

0.7 0.6 0.4 0.6 1 L~L"lItl1 0.6 0.5 0.7 0.8 0.8 0.6 0.9 
, .... 

Lil~tI f"1'JlJf')~ 0 • 0 0 0 -0.1 0 0 0 -0.1 0 0.1 -0.1 

SO 
r 

0.7 L~L"lItl1 0.8 1.2 0.84 0.7 0.8 1 0.82 0.9 1 1.2 0.74 

f"1')tJf"1~ • 0 0 0.5 0 0.3 0 0.5 0 0.3 0 0.3 0.32 

(0 = 0%, 1 = mild or 1-25%,2 = moderate or 26-50%,3 = marked or 51-75%,4 = excellent or 

76-100%, -1 = worse or -1 to -25%, -2 = -26 to -50%, -3 = -51 to -75%, -4 = -76 to -100%) 
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., ., tJ AI': 
~L~1 m~ ~!:u.J'U~,)ffitJ 

I .. .... ... .... 
L~tl'U;j 3 ~'.l~ L(;ltl'UYl 1 L(;ltl'UYl 2 

...... I r r r 
')~tJ nfl~ LLYiYltJ f)!:LL '\.I'U LLYiYltJ f'l::LL'U'U LLYfVltJ f'l::LL'U'U • 

~,tJ ~~tJ ~~ • 
1 2 3 1 2 3 1 2 3 

1 
r 

LflL'.IItl~ 0 0 0 0 0 0 0 0 0 0 0 0 

f'l'.ltJfiJ~ 0 -1 0 0 0 1 0 0 0 1 0 0 

2 
r 

2 0 0 0 1 0 0 0 1 1 0 1 LflL'.IItl~ 

f'l'.ltJf'l~ 0 0 0 0 0 0 0 0 0 -1 0 0 • 

3 
r 

0 0 0 0 1 0 0 0 0 0 0 0 LflL'.IItl~ 

f'l')tJf'l~ 0 0 0 0 0 • 0 0 0 0 0 0 0 

4 
tr 

0 0 0 0 0 LflL'.IItl~ 0 0 0 1 0 0 0 

f'l'.ltJf'l~ 0 0 0 0 0 • 0 0 0 0 0 0 0 

5 
r 

1 0 0 0 1 LflL'.IItl~ 1 0 1 1 1 0 1 

f'l'.ltJf'l~ 0 0 0 0 0 • 01 ·0 0 0 0 0 0 

6 
r 

1 Lfl L'.IItl~ 0 0 0 1 0 0 0 1 0 0 0 

f'l'.ltJf'l~ -1 -1 • 0 -1 0 0 0 0 0 0 0 0 

7 
r 

LflL"l!tl~ 1 0 0 0 0 0 0 0 1 0 0 0 

f'l'.ltJfiJ~ 0 0 0 0 1 0 0 0 0 0 0 0 

8 
r 

1 Lfl L'.IItl~ 1 0 1 1 0 0 0 0 0 0 0 

f'l')tJf'l~ • 0 0 0 0 0 0 0 0 0 0 0 0 

9 
r 

0 LflL"l!tl~ 0 0 0 1 0 0 0 0 0 0 0 

f'l,)1.Jf'l~ • 0 0 0 0 0 0 0 0 0 0 0 0 
< r 

10 LflL"l!tl~ 1 0 0 0 1 0 0 0 1 0 0 0 

f'l'.l1.Jf'l~ • 0 0 0 0 0 0 0 0 0 0 0 0 
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" " ~L"1I'1 
nJ ~~ m ~~U.nJ~'lffitl .. 

0 
0 ..... 

L~tl'IJYi 2 L~tl'IJYi 3 ~'l2.J Lc;'ltl'IJl'l 1 
... ov 

n~2.J 
r r r 

'l~t1 UYil'ltl rl~LL 'IJ'IJ LLYil'ltl rl~LL 'IJ'IJ LL Yil'ltl rl~LL 'IJ'IJ 

~nl ~r1J ~rt.l • • • 
1 2 3 1 2 3 1 2 3 

fOh 
r 

L~L'!Itl~ 0.7 0.1 0 0.1 0.7 0.1 0 0.1 0.6 0.2 0 0.2 
0 ... 

L'tl~t1 rl'l'lJ rl2.J -0.1 -0.2 0 -0.1 0.1 0.1 0 0 0 0 0 0 • 
SO 

r 
0.7 0.3 0 0.32 0.5 0.3 0 0.32 0.5 0.4 0 0.42 L~L'!Itl~ 

rl'l'lJ rl2.J 0.3 0.4 0 0.32 0.3 0.3 0 0 0 0.5 0 0 • 

(0 = 0%,1 = mild or 1-25%,2 = moderate or 26-50%,3 = marked or 51-75%, 4 = excellent or 

76-100%, -1 = worse or -1 to -25%, -2 = -26 to -50%, -3 = -51 to -75%, -4 = -76 to -100%) 

Grading 
0 

"'I'1'IJ'l'IJrl'IJ 

Treatment Control 

4 0 0 

3 0 0 

2 2 0 

1 5 0 

0 3 9 

-1 0 1 

-2 0 0 
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. 
Grading "'lU'JUflU 

Treatment Control 

-3 0 0 

-4 0 0 

(0 = 0%,1 = mild or 1-25%,2 = moderate or 26-50%,3 = marked or 51-75%, 

4 = excellent or 76-100%, -1 = worse or -1 to -25%, -2 = -26 to -50%, -3 = -51 to -75%, 

-4 = -76 to -100%) 

., , 
"'ln~~m~tJ1~Lijun1::U""U~::1'l~'tltlL"tJU"Yltrn'J",u~~~"'ln~li 11, 12 U~:: 13 Ym~'l 

'I ... ..I 'I "" .J~ ".... r ... ..t.J -J " ..I ~ , 
~UL"flUYl 1 ~U"'U'lfn')UYl L~nJL~Ll!\fl~ m::Ufnfnfn'UL'll~tJ 0.6 fl::LLUU ~!)U~,)UYlL1JUn~).J 

Fl'JUfl).J'W"um1LtJ~tJUUtJ~~ (P value = 0.063, Wilcoxon signed rank test) • 
'I ... .,J 'I "" .J~ "... r ... ..t.J ,J " ..I ~ , 
LUL"'flUYl 2 LU"'U'lfn'lUYl L"'nJL~Ll!\fl~ n~::LLfnfnfn'UL'll~tJ 0.7 fl::UUU ~'JUfn'lUYlL1JUn~).J 

FlI)Ufl).J'W"um1LtJ~tJUUtJ~~ (P value = 0.038, Wilcoxon signed rank test) • 
.. .J 'I "" .J~ 1''' r ... ..t.J " ..I il u~::luL"fl'l..lYl 3 LU"''I..I'lfn'lUYl L[1I~UL~Ll!\fl~ n~::Ufnfnfn'UL'll~tJ 0.9 fl::LL'I..IU ~'Jt.lfn'lUYlL t.l 

n£i).Jfl!)Ufl).J n1::U""LLriML'll~tJ 0.1 fl::U'I..I'I..I (P value = 0.008, Wilcoxon signed rank test) • • 
~~"'l n m~':j Lfln::,rYl'l~~ti~"U~'l ~::~U~~~U'fl~ m::LLfnfn LUWU L Y1tJU~::"'~'l~ lU"'U'li~ 

~fl~~'lU ilfl'J'l).Ju"n~h~flri'l~ilum~'l~CYYl'l~~ti~'t'l..lL~fl'l..l~ 2 U~:: 3 

'I "" .J~ "... r ... ..t 'I "", !.. ., . 'I ~ _ ! 
LL~:: ~U"''I..I'lfn'l'l..lYl LfnnJL~Ll!\fl~ m~LLfn"'fn''1..1 L'I..I~L"JI'ln).J!).,tJ 7 L'I..I 10 flU LLfl:: 3 flU u.Jflumr 

• 1..1 • 1 -J " ..I ii' II- ! • I.,J • 1 'I . "" , .... ... 'I 
LlJ~tJUUlJ~~ ~'JU"'l'l..lYlL un~).Jfl'JUf)).J u.J"um1L1JfW'l..lUlJ~~"JIfl~m::u"fn ~'I..I~L"JI'ln).J'J.,tJ 9 LU 

... .1..1 .1 ' 10 flU LLfl:: 1 flU).Jm~LlJfltJUUlJfl~LLtJfl~ 

~ 1 ... ., .J ... ..t ,: - F.!'" ''I''::''' ''t'' m ~·lJ~::UJU1::"UYl "'"JI't.I"JIfl~ nffitJ Lu1tJU L YltJU1~"''J'l~ ~U",'t.I'lYl~~fl~ fn'lU flU!) '1 U"'U'l 

~'l'l..l~L~fuL~ L I!\flf ~~fltJ ~~UL 'll~tJ 0.2 fl::U '1..1'1..1 ~'J'I..I~'l'l..l~ LU'I..Inq).J fl'lUf)).J 'WflUmrLtJ~tJt.lutJ~~ 
ujfl~Lfl1'l::,r'm-3~i1~"u~'l 'Wilfl!)'l).Ju"nLJi'l-3ti't.lflri'l~ilutJ~'l~CY (P value = 0.157, Wilcoxon 

signed rank test) 
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Q.J ., .JqJ' !' ~!II ..J'1. II., ~ I 

LLeJ'WUJYl 3 r::j;lUYlj;l'!lU'!ltl,.mr::LLj;lj;lLL~::r'lrtltJ'!Itl'llu·WlJ1j;l1UYl j;lrUL~L"1ItlrLL~:: n~lJf'I'lufJlJ 
'II 

Lj;ltJ LL ~Ylrrn'l~U'l 

1 -c • 0.8 E • > e 0.6 
Q. 

.5 • Treatment 

i 0.4 
• Control 

" I! 0.2 aa 
• 0 at 
I! • 0 

~ 
-0.2 

Lentigines Wrinkles 

s- s- , 
lU~U1 

0 

Differences ~L'!I1r'JlJ ~1U'JU' j;l'!ltl'ln r::LLj;l j;l 

...... 
Baseline 

... cI 

L~tlUYi 2 L~tlUYi 3 from 'J~tJ Lj;ltlUYl 1 

(TO) (T1) (T2) (T3) baseline 

(T3-TO) 

1 
s- ci 0 tr 
j;l1UYlYl1L~L"1Itlr 53 45 42 53 0 

~1UYi LilunfllJ f'I'lU f'llJ 50 52 59 52 2 • • 
2 

s- ci 0 tr 
j;l1UYlYl1L~L"lItlr 98 91 90 94 -4 

~1UYi LilunfllJ f'I'JU f'llJ 90 88 • • 90 92 2 

3 
s- ci 0 tr 
j;l1UYlYl1 L~ L "1Itlr 74 71 64 74 0 

~1UYi LilunfllJ f'I'lU f'llJ • • 87 79 85 88 1 
s- clo tr 

4 j;l1UYlYl1L~L"1Itlr 39 43 49 47 8 

~1UYi LilunfllJ f'I'JUf'llJ • • 40 36 42 43 3 

5 
s- ci 0 tr 
j;l1UYlYl1L~L"lItlr 69 73 72 71 2 

~1UYi LilunfllJ f'I'JUf'llJ • • 68 70 71 66 -2 
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Differences 

Baseline from 

(TO) (T1) (T2) (T3) baseline 

(T3-TO) 

6 60 68 65 68 8 

75 79 83 76 1 

7 103 103 100 91 -12 

'" .aI ~ I "'1'UYJ Lu'UmU.J f'l'l1.J f'l~ • • 91 107 110 109 18 

8 91 76 85 65 -26 

78 80 . 76 80 2 

9 105 103 93 92 -13 

120 119 127 129 9 

10 116 105 100 92 -24 

95 75 90 87 -8 

Mean of difference 

n~).J 
• L'lfl1 Min Max Mean SO from baseline 

Baseline 39 116 80.8 25.51 -

L~tl'U~ 1 43 105 77.8 22.70 -3.0 .. 
Lfl L"JItl,- 2 42 100 76.0 20.77 -4.8 

3 47 94 74.7 17.09 -6.1 

Baseline 40 120 79.4 23.01 -
n ~).J fI'l1.J fI).J .. col 

• • Ll'Itl'UYJ 1 36 119 78.5 23.89 -0.9 

2 42 127 83.3 24.07 3.9 

3 43 129 82.2 25.42 2.8 
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, ~ 

~'l\l1l1 \1;1 Li~l\ln~)J fl'lU fl)JU\I • • 
, ... ..I , .,., ..I.,.,., ,. ~ 
~\lL(;ltl\lYl 1 ~U~\l1(;l1\1Yl ~(;lruL~L"lItl1 ffitl ~1fl~(;l~.:J 3 

ffitlL1f'l~(;l~.:J 0.9 (P value = 0.503, Paired samples t test) 

1\1L~tl\l~ 2 1U~U1~1\1~tllfuL~L"lItlf ffitlbfl~(;l~.:J 4.8 ~'l\l1l1\1~LtI\ln~)Jfl'lUfl)J'!\I • • 
ffitlL1f'lL~)J~\I 3.9 (P value = 0.018, Paired samples t test) 

, ... ..I , .,., ..I.,.,., ,. ~ ,J ., ..I ~ , 
LL~:; ~\lL(;ltl\lYl 3 ~U~\l1(;l1\1Yl ~(;lruL~L"lItl1 ffitl ~1fl~(;l~.:J 6.1 \"1'l\l(;l1\1YlLu\lnf!)Jfl'lUfj)J 

~ , J' 
U\lffitlL1f'lL~)J"JI\I 2.8 (P value = 0.075, Paired samples t test) 

1U~U1~1\1~VhL~L"lItlfm:;LL(;l(;lijLL\I'lLU)J~(;l~.:J ~'l\ll~h\l~LtI\ln~)Jf'l'lUfl)Jm:;LL(;l(;lL~)J~\I • • 

tlth.:J't1n(;l1)Jujtl'ijLf'l11:;,rYl1.:J~t1~~U~1 m1LU~t1\1LL1J~.:J"JItl.:J~1\1'l\ln1:;LL~(;lLmtiULVitlU1:;~~1.:J 

~U1~.:J~tl.:J 111\11 \lL~tl\l~ 2 Lvh,!\1 ~ij fl'l1)J LLJ;Jn Pi1.:J n\ltlti1.:JijUtI~1 ~ 'l!Yl1.:J~t1~ 

6 

4 
2.8 

2 

• C) 0 c ~ Treatment 
! , -2 ___ Control 

is 
-4 

-6 

-8 

Month 
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Differences 

from 

(TO) (T1 ) (T2) (T3) baseline 

(T3-TO) 

1 1 1 o 1 o 

2 1 o 1 -1 

2 5 1 1 1 -4 

3 4 6 5 2 

3 2 6 2 1 -1 

1 o 3 2 1 

4 1 o o 1 o 

2 3 1 1 -1 

5 2 2 3 o -2 

o o o o o 

6 
"AlO .. 
(;l1U'YI'YI1Li'lL"IItl~ o 1 2 2 2 

o o o 1 -1 

7 
"clo .. 
(;l1U'YI'YI1Li'lL"IItl~ 2 1 3 o -2 

3 1 6 o -3 

8 5 3 9 6 1 

6 9 4 7 1 

9 o 4 3 2 2 

o 1 3 2 2 

10 o 1 o o o 

o o p o 
\ 

o 
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Mean of difference 
, 

L'lfl1 Min Max Mean SD from baseline nfltl • 
Baseline 0 5 1.8 1.87 -

L~flU~ 1 0 6 2.0 1.83 0.2 
r 

Lfn-Ifl" 2 0 9 2.3 2.67 0.5 

3 0 6 1.4 1.78 -0.4 

Baseline 0 6 1.7 1.95 -
, 

L;iflu~ nqtlfl'lUfJtI 1 0 12 2.2 3.71 0.5 

2 0 6 2.3 2.45 0.6 

3 
0 7 1.9 2.33 0.2 

,Sot I ~ • 

"'I1m.Jfln11Ltl~tJuutlfl-3''tl''~1U'lul'l1'tltJ~''Vl111'' 'YiU~1 1UL~flUYl 3 UU 'l1J~U1cA'1UYl 

," , 
~ a~'Yi1J~1 n11Ltl~tJULLtlfl"'fl"~1U'lUl'l ffitJ"'I1 n gas~li ne L YltJ1J nU1:;~~1" 'lU\.lI U1.;J1 "Yl 'Vi 1 

LflL'!Iflfnunqtlfl'lUfJtI 'Wilfl'l1t1LLVlnj;j1-3nUflth~ilutJ~1~qj"'1~~a~ (P value = 0.490, 

Wilcoxon signed rank test) 

., ... 1 0 

1:;(;IUfl'l12.J'Yi~'Yifl "'I "1U'lUfilU 

o = 'W~~'Yifl 1"'1 0 

.. 1 G " 1 = 'Yi~'Yifl "'I LflnUfltJ 0 

2 = ~\I'Yifl1"'1tl1unfl1\1 3 

3 = ~\I'Yifl 'l"2.J1n 7 

... 1 .... 
4 = 'Yi\l'Yifl "'I2.J1n"'~(;I 0 • 

Mode 3, Median 3 



r.;l1nj;)1r1~~ 18 ~tJ~1~L'1i,)lJ':j4'tJflnFlUilfl'J1lJ~~~tll~ t~tJ~L'1i,)lJ':j4'm'hUl\.mHj 
" ~ • " (V 

Fl,)1lJ~~~tl1~lJ1n 

"' ... • ...... 
t.I~"JI1~LFltJ~ ~1U,)UFlU r::(;ItJWVitJ 

Erythema 6 1 
J 

Edema 0 

Purpura 0 

Blister 0 

Hyperpigmentation 1 1 

1 2 

Hypopigmentation 0 

(0 = none, 1 = mild, 2 = moderate, 3 = severe) 

t.I~'1~L~m1un1~4'tJ~ YltJffimL~~1u~tI')tJ 6 flU ~~Lilu1::~tJL~nUtltJ·wltJ1Ul'l.! 24 

i')UJ~ U.~::YltJffitJ~11u~tI')tJ 2 r1tJ ;.)tl~tI')tJr1tJ~ 1 u.~::~tI,)tJr1tJ~ 7 
OJ OJ OJ 

'I "'.1 .,j .... • r ::'..J • I ... 
~Ut.llJ')tJr1tJfl1 YltJrtltJ~1~~~f11L~Lfjjtl1FlNfI 3 lJr::lJ1n.11 0 flU 

OJ 

1u~tI')m1tJ~ 7 ~tJ1tltJ~1~tr~ii1L~LfjjtlfFlf~u.1nLL~::Flf~~ 2 U1::lJ1n.1 2 iU~'1i 
1,"n11fm~n~')tJ 4% Hydroquinone cream LL~:: 0.05% vitamin A acid cream ~'1nn11(;]r')~ 

~"'j;l'1lJ~tJ~'1ffitJ~'1~'1~1U1u 3 L~tlU 

41 



42 

(0-10) 

~thtJ 1~"'tJ fil,)1l-JL~tJth (;'I .. 
1 2.2 

2 3.1 

3 2.9 

4 1.3 

5 2.8 , 

6 1.2 

7 2.8 

8 2.5 

9 1.9 

10 3.7 

Mean 2.44, SO 0.79, Min 1.2, Max 3.7 



"" UYJYJ 6 

~ , 
1'lffit.l L(;)t.lijn11H'Yi'1rlijL(;ltlfntl'lL~L"lltlfilLL(;ln~'1'lnl.! LL~~U'1 compression handpiece (CHP) 

~'1tl1~unvilfll.!n11'lfiL~tl(;)~tlnr.t'1nU1L'lCU~fn~ 4l'l~{;In11~~iUYii'l'l1l.!LL~'lL{;IU . ~ 

.. dI 

oxyhemoglobin LL~~~(;)n11U'1(;)Lr.tU"1ltl'l~~tl(;)L~tl(;) 

Kono LL~~flCU~rlU'l'1l.!n11L-D POL fn~m'~LL{;I~Ll.!fll.!LtlL;ju tl1tJ 32-77 U (tl1tJL~~U 
50.2 U) skin phototype III LL~~ IV L{;IUL-D CHP Yii'l'l'1l.! 9-13 J/cm

2
, pulse duration 1.5 ms, 

spot size 7 mm l11L~L"lltlf 1 flf'l clinical endpoint ~tl ffiUL1f1Ltl~Ul.!Li1l.!~LVl1tltll.! (ash gray) 
, 

tl1~Li1l.!~~4l'1mtltlfL"lll.!mi1tlUL1f1r.t1~~'l 4l'1nn11L-D red-green reflectance spectrometer LL~'l 
) . 

~'1l.!'lCU~'1 Melanin Index YiU~'1l1'1L~m'~LL{;I{;Ir.t'1~~'l 84.4% LL~~tl1~Li1l.!l11'hu~i~l1'1L~L"lltlf 3 

dI ".1 ::. ... .1 ...... d!... • 'I ".~ 
L{;Itll.! ~u'lU 52 fll.!4l'1nVl~~~{;I 54 fll.! m'~LL{;I{;I{;I"1ll.!1:;{;IU{;ItN~~'1n YiU1tlU(;)'1 ~l.!~u'lU 1 1'1U 

~ ~ 

(49) LL~~!T~LUffiULViuutl1~~flfil1'1Yi"JItl'l POL nu QSRL LL~~ IPL Yi1J~'1 POL fn~m'~LL{;I{;I'l~ 

~n~1 QSRL LL~~Lii{;l~~;h~L~U~U'flUn~'1 (11) L~tlLmU1JLVluunu IPL YiU~'1 POL fn~m'~LL{;I~ 
~ 

1~n~'1LL~~fn~1'lffiul~~~~LL(;ln~'1'lnl.!(50) .. 
Kauvar LL~~flCU~LLl.!~U'1Yi11'1ijL(;ltlffn~ffiUL1f1~fI~1 (pigmented lesion) Lon CHP 

.,..i~~'1l.! 9 J/cm
2

, pulse duration 1.5-3 ms, spot size 7 mm, 1-3 pulse 4ll.!1ttlUL1f1~L-D~~l.! (12) 

Bernstein LL~~flCU~ L-D pulse duration ~U'1'l fn~~tl'lU~~'l~1J~ijn11Ltl~Ul.!LLtl~'lr.t1n 
n'11'l~fuf'lat1~(;lrl'l'lLtlL~(;lLill.!L'l~1l.!1l.! Fitzpatrick skin phototype I-II (Yii~~1l.!8 J/cm

2
, pulse 

duration 10 ms, spot size 10 mm, m'~LL(;)~L-D CHP Yii~~1l.! 7.5-8 J/cm
2

) l11n11fn~L~tll.!~~ 
~ .. .... J' if 

1 flf~~'l~~~ 3 flf'l n",u~'11'l1tlULL~~m'~LL{;I~~"JIl.! 50%LL~~ 61.4% "1ltl~1tl,hu~~~~~ 
~ 

if 

(;l'1~~'1~U r.t'1nn'11tl1~Ujl.!L{;IULLYiVl~'l~1J'l~i'ln'11fn~flf~~{;IVf'1U 8 ~tl{;l'1~ (48) 
" , 

Ll.!n11~n~u l1'1n11~n~ Ll.!n£i~tl'1tJViLnt\'Lflu'lnun11~n~"JItl'l Kono L{;IU~L ;hi'l~ 

~4't.I~bl.!L~qj (7 Ll.!10 fll.!) tl~Ll.!n~lJtl1tJ 51-60 iI skin phototype III LL~~ IV LL~Lill.!"Jl1'llVlU 
.q" I --... I '" ':II1I4I ,J" fl . "" .. 0 ",J 'I ".cI 

LL~~~"1ltl LL(;ln(;l'1~4l'1 nn11'lr.tuntll.!~l.!'1l.!f'ttl r.t~~~ L~tl n L1J~l.!'1 ~'1l.!~l.!'lfl'1 L~ L "ll'rl1 ~'ll.! LU,"l.!1tl n 

~'1l.!Lill.!n~~fI'lU fl~ ~~ L l.!fll.!1 L~U'l nl.! l~fuif4l4'u ~'1~1 L ~ijtll.!nl.! tfll.!1JU Lill.!4ft)L(;\l.!'1Itl'l 

n11~n~flf'ld L~tl~r.t'1nl11 L~~'1~'11tlU'1~~~'l~~'1LmUULYluunl.!1~ ~'ln11~n~ritll.!~U'1~ ~ii 
nfi~f't'luf't~ Lill.!n11LmuuLVluuri'rll.!LL~~~i~fn~Ll.!in~cu~ open-label LvhJl.! vhL~mr.tij • • 
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, J . " , 

Yi1rlijLj;)tlfDtl'lLfiL'JItlfiiL~tlntfl.um1~n~il~'14't'lLiju non-purpuric 

settings tu pass LL1nt;Yii'l'l1U 6 J/cm
2

, pulse duration 6 ms, spot size 10 mm, DCD 30/20 

ms Yi1LfiL'JItlfi'l1J1L':lCU LL~~Yi1LfiL'JItlf pass~ 2 lJ1L'lrun1~LLt'lt'lLt'ltlt; CHP (Yii'l'l1U 6 J/cm
2

, 

, ' 
..::I I" 0 

pulse duration 6 ms, spot size 7mm, no cooling) 'JI'I pulse duration tl1'lm1LLfi~Yifi'l'l1U(;11 

n~1tum1~n~'JItl'l Kono LLfi~m1~n~'JItl'l Kauvar L~tl'l"1nn11t; pulse duration ~iULLfi~ 
Yii'l'l1U~'1i:iLtln1~Lnt'l purpura 'I.~lJ1nn~1 ;'1LUU~~;1'1Lfitl'l~'W~tl'lm1LLfi~'Wf'l'l1Ln(;!~utu 
non-ablative rejuvenation LLfi~t;1~lJlJ cooling ~'ltJL~tlfi(;!Ltlm~m1Ln(;! epidermal damage 

Lrttl'l"1ni:im1Yi1LfiL'JItlflJ1L'lrunt!1'1LLfi~Yi1LfiL'JItlfoi1tUlJ1'1lJ1L'lru n11L~tln t; spot size 10 mm 

tu pass LL1m~tlt~LfiL'Jitlffi'l'l.~nn~1 i:i~fi~tl~fitl(;!L~tl(;!tU-iu papillary dermis ~'lutu pass~ 
, ,0-

2 L~tlnt; spot size 7 mm L~tl target 'l.tlU'l pigment Yi-iu epidermis j;)1lJim~t~Vl1'1 
, , 

.... 1 ....... ,,, .. !'L! 
histology 'JItl'ln1~LL(;!(;! LLfi~L~~~fitlnu1~m1~U'l'VILfitln ~'JIYifi'l'l1ULfi L'JItl~ u.J~'1LLfi~ pulse 

"."j , ';! ~,,,.. .J • 1 " 
duration m1'1 LUtl'l"1n Lum1,.,n~u L'lILflffi'l 595-nm PDL 'VI 1 macropulse u1~ntllJ(;!'ltJ 4 

micropulse ~1'1'"t1nm1~n~ritlu~ih~ (48, 49, 50) ~t;Lf'l1tl'ltut~~ ~'I 1 macropulse 

tl1~ntllJ~'ltl 8 micropulse ~'I purpura threshold '"t~~'In~1 LLfi~"1nm1~n~'Dtl'l Kauvar .. 
YilJ~1m1fn~1tltlL1fil~f'l~1Ji'')tl."i'l'l1U 9-15 /cm

2
, spot size 7 mm, no cooling Ji''ltl 

conventional handpiece Ln~ purpura ~U~tlt; pulse duration 1.5 LLfi~ 3 ms 'WYilJ purpura 
, .J,,, . ... ,.... .J,,, 
~Urltl'VI L'JI pulse duration 6 ms ~1tltl1')m1 LLfi~Ln(;! purpura 1 11t1'V1 L'JI CHP (12) 

,., , 
tl1~m1Yi~1lJ tun11~n~il i:im1tl1~uh.lfl1Yid1tJL~tlLLYiVltltl')~U'l 3 'Yhu i:i1~~lJYi 

LLUfi'l -1 ~'I -4 ~')tl ~1~flJtun1ru~ffitlL1filLLUfi'l ~ffim1~lJ'W~1'"t~tfl.lJ~U1ritlu~1tl~i'lYi1 • 

Lfi L 'JItlf~'I ~ULL~,) tfl.lJ'\.1U1~ L'\.1~tlLi'lu~'l LlfffilJL YitllJ Luum1fi {;Itlfl~t um1tl1~Liju~fi LLfi~U'IqlJ 

L~tlnp.JlJ1'1~t~LL"''VIU'VJn'Vhutl1~Li1ultlL~lJlJ1nn~1 1 filf'l L~tlfi~Ltlm~m1Ln(;! intra-observer 
0- ' .. 

error LLfi~'"t1n~fimru1~Lijuti1nu 2 tu 3 'JItl'lLLYi'VIU~L;tl'l'JI1n 1\1'1 3 'Vhu ~'I'"t~Mtl~fitltlnlJ1 ~.~ . 
LUU1~~lJ~~~U'JItl'l1tltlL1fl ~'In"'lJ~1~fim1tl1~LijU'Dtl'lLL"''VIui'l 3 'Vhutum1~n~;1 t~rh 

.. ~ ... 1 ... 'I." ...." , .... 
Lflffi'l VISIA LuU objective assessment 'Ji'lu1~LlJU {;IlJ1L'lrum1'1 LL(;1n(;11'1nlJ reflectance 
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spectrometer ~t)I1l individual lesion lum~~n~ritlU1 (11,49,50) LLlJlntl.:Ji:Hftlr.l1ril1l Lntl.:J1iiI1n 

U1JLijU~1U'JU tumru~~t)[Jbfl ;i~uu~u.hntJnliil:U,iYi1Jfl'J1~LL~n~h-3 ,"1tlmru~Ln~~tltJ~1'"tr-3 
m~fn~ (post-inflammatory hyperpigmentation) ~.:JLih.l~fl;h~LfltJ.:J1iiI1nm1Vi1LflL"l!tlf Lf'11tl.:J 

VISIA 1iiI:U,i~1~1~t1LLtJnfl'J1~u~nlJl·N~:,"~1.:J~tltJ""1Ufl:ffitJL~fln1:uI1l~1c11 ~.:Jl1ftl.:Ji:imj1h:Liju 

Jl1Yi r.i')tJ L~tJUYiYl~'J,"u~1'J~ ~'JtJ 
.: , ""..11 "... ~ ... .t...l _ F.! ... ..." .J 

1ii11n ~fln1~~ n~u Yi1J'J'l t1J,"U1 ~1U'YI ~ru Lfl L "l!tl~n~:u~~ I1l'Y1U~tl Lu1tJ1J LYltJ1Jn1J ~1U'YI 

Lthm~~fl'J1Jfl~ '"I1nml1h,:uhJJl1Yi~'J~'Y1tl.:Jm:LLI1l~L~mLYi'YI~'J,"U.:J i:ifii1L'tl~tJ 0.9 LLfl: -0.1 • • 
f'1:uuu~1~th~1JtuL~tlU~ 3 ufl:'"I1nn11ilLflrl:i'YI1~~a~Yi1J~1i1fl'J1~Ur;lnj;h~nutlth~i:i 
tV 0 tV .dc:olJ' _ ~ l:1li tV I 'I ,,~ "'I --=- .J 
UtJ~1 fl CU'Y1tl~111Yi1'J~'YI ~'Y1U'lItl.:J m:LL~~Lu~tJ1J L 'YItJ1J nU~:,"'J1.:J ~1J'"U1'Y1.:J~tl~ ~1U ~ UL~tlU'YI 2 

"", ...... t ... .t" .. .J "",...... ....t <J " 
LLfl: 3 ~L'lI1fi~'J'"ItJ 7 U 10 flU n1:U~~~'lIU~UL~tlU'YI 3 ~L'lI1fi~'J'"ItJ 5 flU~"J!ULflnUtltJ .. .. 
(1-25%) LLfl: 2 flu;;;utl1unfl1-3 (25-50%) ufl:~dhh~il4'tJ~1tJ~ 1 t1J,",J1~'lU~'':hLflL"l!tl;W 
LtI~tJuutlfl-3ut;lc1l1u~Lijun~~fl'J1Jf'1~n1:u~~utifl~ m1t1~:Liju1:~1J~~~U"J!tl~n1:Ul1l~"J!tl.:J • • 

~ , ~ 

m~~n~'k~Ufl'J1~LL(;Jn~1.:JUtltJn~1UjtlLViu1Jn1Jm1il4'tJritlu,"U'lU LI1lU Kono W1J~1~tl'JtJ 4 lu 

... .ttl ... .t 0 ~ ::. 

18 rlU~"J!U 1unfl1~ (51-75%) LLfl: 14 flU~'lIU~1n (76-100%) 1ii11nm1'Yl1LflL"l!tl1 1 flN 

t11:LijU~fl~ 12 itll1l1i,"i~vi1Lfl L"l!tlf (11) iln,"~.:Jn11~n~Yi1J~1 t!tl'lu 3 'u 1 0 flU~;U 
" 

t11unfl1~ (51-75%) Ufl: 7 'u 10 flu;i;u~1n (76%-100%) '"I1nm1Vi'lLflL"l!tl~.:J,"~I1l 3 flf.:! 

~ , ~ 

"J!tl~ffitJL1fl~flfh L~tJt; scale 0-4 Yi1J~1fi1L'tlflmyhri1J 2.1 '"I1nm1Vi1LflL"l!tlf 3 flf~ ~~(;J1~~fl 
~ , 

,"i.:Jvi1LflL"JItlfflf~q~Vf1tJ 12 itlw)i (12) ~1u'Jum:LL~~i:iLLU'JL,J~fl(;lfl.:J lUL~tluVi 3 ~tl,"i.:! 

m1Vi1LflL"JItlfflf-3q~Vf1tJ 1 L~tlU l1J,"U1~1U~;hLflL"l!tlfn1:U(;l(;lfl(;lfl-3 6.1 ~'JUl1J,"U1~1u~Liju 
n~~f'1'J1J~~ n~:U(;l(;lL~~~U 2.8 LLlJluJtlilLfl~1:i'YI1-3~a~UJYi1Jfl'J1~LL(;JnIJl1~"J!tl~LtI~tJULLtlfl-3 
'Y1tl-3~1U'Jum:U~~'"I1n baseline LVitJ1Jriu~:,"~1-3t1J,"U1 2 ~1U tum1~n~n ~fl'"l'lnm1 

t11:LijUL~tJ Lfl~~ VISIA UJ~tl(;l fl~tl~riuri1J m~t11:Liju L~tJ U Yi'YItJ1j'J,"U~ tl11ii1 L ntl-3~11ii1'l n 1 un~ru 

~,"i~,j1LflL"JItlf n1:U~(;l'"l1.:Jfl~uIJlUJ,"1tJ Lfl~~ VISIA n'"l:U1Jr.l1u'Ju1~Lyj1L~~ i:it!L;h1'J~il4'tJ 4 
" 

..I t1... "..I ~I ... ~ ~ 
nu 'YI~flm~ ~:~un1:LL~I1l(;l'Jmfl~tl-3 VISIA LLfl:mnJ~:~U global assessment ~(;lmLYi'YItJ 

......... .t "t1" ...... ," "", _ ... ..1 ... .1' ~I ... "..I 
~'J,"U-3(;l"J!U~ ~U'YI1-3L~tJ'Jnu U~ ~u~L"J!'ln~'J'"ItJrltJ'YI 7 m:u~(;l~'lIU'"I'lnn'lnJ1:~U(;l'Jmflffi~ 

VISIA LLIJl~flm~t1~:Lij'lJJl1Yir.i1tJL(;lUUYi'YItJ1j'J,",r-3U,iLtI~tJULLtlfl~ LLfl:lut!dh1'J~,;)4'tJ1'lU~ 3, 5 
" 

... J' ~I'" " t1 ... "..1 ,,_! ... J' 
LLfl: 6 m:U~(;l~'lIUIiiI'lnmru~:~'IJJl'lYimmL~~fl'"l1nm~ ~:~UI1l'Jmflffi-3 VISIA 1J.J~'Y1U 

... 1~ ..11'" " tlfi1J1U P1'"11m,"[;J~fl'YI ~nfl1'J~1Ufl'J 
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11tJ~ 7, 8, 9 LL~~ 10 ttJ\nl11l1u~1IlruL~L.tlfii~1u'lun1~LLI1lI1l~I1l~.:JlJ1nn~1~1u~Li]un~lJ 
fl'lUfJlJtlthu,"ulllil1l ujtll;~11ru1tl1tJ'tl.:J~dh1'llJ~4'm~'.:J 4 11tJ V.U~1 tl~LUn~lJtl1tJ 31-4011 

1 11tJ, n~lJtl1tJ 41-50 tJ 1 11tJ LL~~n~lJtl1tJ 51-601:1 2 11tJ LL~~ 2 11tJihJ1~~ilJ~~LL~.:JLL~11l 

2-4 .f'l UJ.:Jr;Jtl1'u LL~~ 2 11tJilJ~~LL~.:JLLI1l(;l 0.5-1 .f'l UJ.:Jr;Jtl1'u ~~L,"U'lrA'tj1 POL 1~eJ~m1fm~n~~ 
Lui.:J 3 n~lJtl1tJLL~~th'~~m1ilJa~LL~.:JLL(;l~~LLlJln(Jh.:Jnu tl1ltJ 2 11tJ~ilJa~LLMLLI1lI1lUtltJn~1 

SI' ) . c!.t 
Utln~1nU tU~U1A'1UYi1.llfuL~L.tlntl.:J~L;1hlJ~4'tJ 2 11tJ ii~1U'lUn1~LL(;ll'lLV.lJ'U 

OJ 

,,,.J~, '"'l"'" .."j .1'- x... ..I 
lJ1nn'l1l'l1UYlLlJUn~lJfI'lUf\lJtlm~L~U l'l'l!11l tl1~~~LUtl.:JlJ1~1nu1~'llJlm1¥'llJeJ~LL~~LL""""VllJ1n • • 
.1' 'i' "", ....... .J .... 1.- x... ..1.1'... 0 .. ::. ..I 
'1IU Ll1ltJeJL'11'llJ'l~tJ11tJYl 4 lJlJ1~'llJlm1¥'tlJeJ~LL~.:JLL(;l(;lYllJ1n,u~~.:Jm1Vl1LflL'lItl1f1NYl 2 .. 
"II I _ ... ~ .... I ..,. ~.... ..J J' ... 0 ~ ~ .J 4\ ,,'" 
eJL'D111JlJ'l~tJntJVl 6 lJlJ1~'llJlm1¥'llJeJ~LL~.:JLLI1l""YllJ1n'DU~~~m1Yl1LflL.tl1f\NVl 1 LL~~ LWJltllJ~ 
OJ .. 

I I I I" 

LYflJL~lJ~1 1U''l.:JL~tlULL1n t;fl1lJnULLI1lI1l~1n~1U1lJ1ruYiLLU~U1 (tJ1~lJ1rufl1.:J;tlU'l!1vitlflf.:J) 

Lrttl.:J~1nun~bJr\tltJUiL-Df\1lJnULL(;l"" ~nL~utl~~1U~U1 ~.:J~i.:J~1mru~L;r11'llJ~4'tJ'lllulJ~ 

I "I I 

~~L,"ul~~1m1L-D CHP Yi'l~~I1lLLu~~1-Dtum1~m~t1UhlJnULflffi~ POLYiiJ'fl~L~lJ 

~1lJ11Cl1-Dtun11fn~n1~LLl1ll1luU1U~u11A'L'uL~tJ'lnuLfl~.:Jtu1~~ tl1ltJLtlumru1~tJnIJl1; 
... ..I ... "" .... 1 'i' .. .1' 

YlmmnlYllJtl~ L~Lnl'lu1~LtJ'l!UlJ1n'DU 

.J. ... ..1 ... .1'.: ~ I ... 'i' .,..... • I"; • I 
¥'t'lU1~I1lUYlI1l'U,tl.:J1IJ1tltJ~1nm.u1~LlJULl1ltJLLYiYltJeJ'l~U~LL~~m1LlJfltJuLLu~~'Dtl.:J 
~, ~ 

~1U'lU1'l1tltJ~1nm11'(;l~'lmfl1tl~ VISIA LLfl:;LmtJuLVitJunu1:;~~1~1u~u1,j~~tl.:J1l1u V.Utj1bJ 

iifl'l1lJLLlJlnIJi1.:JnUtltl1.:JihrtJ~1fT'1!Vl1.:J~ti~ LLj;lnIJi1.:J~1nm1i1n~ritlU~U1;l (29,48,50,51,53, 

Fitzpatrick Wrinkle Severity Scale LLfl:; skin phototype I-III fn~~LLnlJ~1U~~~LVitJunutin 
, SI " " 

rA'1uVi1; cryogen tltl1.:JL;;tJ'lLtlun~lJfI'lUfllJ y'hm1fn~L~tlUfl~flf.:Ji.:J~lJl1l 4 flf.:J U1~UjUeJ~ • • 

3 L~tlu~i.:Jm1fn~f\f.:JqI1lYf1tJ ""U~1tltJ~~Utltl1.:JiJUtJ~1~'1!Yl1.:J~ti~ujtlU1:;UjUeJ~Vl1~f\~Ufl 
tl1ltJL; Fitzpatrick wrinkle severity scale eJ~m11J11'l~~ULdtl.,..u activated fibroblast L~lJ~U 
~.:JLLr;J1JI1'l~~l'lj;l1lJ1.U 30 1'ULLfl~'lrA'eJ~L'UL~tJ'lnU~ 3 L~tlu~i,:m111J11'l~~l1lj;l1lJflf~~j;lYf1tJ (29) 

• 
LLr;J Reynolds LL~~flru:; 11tJ.:J1Utj1 bJ""Utj1iJf'l'l1lJLLlJlnIJi1.:Jtltl1~iJUtJ~1,.y'1!'tl~~ffitJ (52) 

.J: 't.. ! ... .t " ~ .:..; .. ... 0 ~ ~ CII.J 
~1L~VJVl1'l1tltJ UJI1l'1lULUm1I'\n~u tl1~LUtl.:JlJ1~1mf\ffi.:J VISIA 'l11l~1U'lU1'l1tltJ .~LumruYl 

.: .. .I' ' ..... ! G ~_! ." ~ ~ ... ..J.eII .cJ .. G .... 
1IJffitJl1l'DULLIJI UJ~1tJn~:; UJ.,..UfI'l1lJLLlJlnIJl1.:J LL~:; LUn11,.m~utJ1:;LlJUeJ~Yl Ll1ltlUYl 3 • .:Jnf'ltl 1 
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L~flkl,.Ur~Yi'lLflL'JIflffilf~~I?lVf'lti ;~m1Lnl?lfilflflfl'lL~kll~lJ collagen remodeling tl'l~rli'fl~H' • 
L'lfl'lkl'lkl 3 - 6 L~flkl n'lfj4'tI~~I?lj;I'l~m1LU~tlklLLUfl~~L~flkl~ 3 Lrtfl~~'ln~'lm~~in"Dfl~m1 

I I ., 

~~fl'l~ llJ L~klm1LtlfltlklLLUfl~Vii I?l L ~kI~'l n'1l'fl~1'lffitl 

," " 
L~JJJ~flViL~flnvi'lLflL'JIflf 3 filf~LLfl:;(;l1'l~~I?lj;I'l~lu 1 L~flkl~i~m1fm~nfilf~~I?lVf'lti 

I I ., 

Lilfl~~'lnm1Yi'l rejuvenation ;;'lmflL'JIflfnq~ non-ablative ,rn~:;vi'l~flLilfl~'flth~Ufltl 3-4 filf~ 
.,j 'I" .. ..,/ ... ... .1"'/ • 1 

LYifl L~mklm1IJ1flU~kI'fl~ LLfl:;L~IJI~flVlLfl'fln1:;tI:;L'lfl'l 3 Ll?lflklLYi1'l:;fI'l1~:;YiUm1LufltlklLLufl~ • 
., I .. 

"Dfl~m':;LLI?ll1lLLfl:;1'lffitiLLfl'l Liltl'l"'lnm1~m~nritlkl~U'lilYiu~'l~'lnm1~m~n"Dtl'l Kana L~kI 

fI'l1~LL(;lnlJi'l'l1;;~~LLIJiL~tlkl~ 1 ~i,:m'l1fm~nn1:;LLI1ll1l~'lnm1tjl1l;;'lti reflectance spectrometer 

LLfl:; 3 L~flkl~i~n'l1fm~n~'lnm1u1:;LijUfl'lYithti (49) ~'Ilk1~Lf'l~~14'tl1'ltl~2, 8, 9 LLfl:; 10 

4dJ' ~ I &II cal ., 0 .. ::'.cI ~ 4 

YiUn1:;LLI1ll1ll1l"JIkl(;l'lLL(;lLI1lflklVl 1 (~fl·:m'l1Vl'lLflL'JItl1f1NLL1n 1 Ll?ltlkl) kltln~'lnkl1:;tI:;L'lfl'l 3 Ll?lflkl 

li L f'l1'l~14'tI~'l~'l1Cl~'l ~I1l (;l'l~m1fn~ L;; LLfl:;m1Yi'lLfl L 'JIflflu~u'l ;;'lkl~rt'l'fl'l~vi'l t ~Ln I1lm1 
OJ 

.J .J I "" ~" ~ ~ LUfltlklLLUfl'lVl LL(;l n (;l'l'l"Dfl'l LU~kI'lVl-l~fl~I?l'lkl ~'l nYi'l m1,., m~nkl1k1n~'lkltl1~vi'l t ~ Lnl?liI 'Y~1nu 

litl'ltlL;; m1~~(;l'l~~fllJifllt1~-lfil'l1LtJklm1~~fl~tl~'ln;;'lkl~vi'lLflL'JItlfLVitiunuritlklvi'lLflL'JItlf 
OJ OJ 

~'lnffl~flr.'t'lkl'lkli'lffitl~U1:;Lijkl;;'lmfl1fl-l VISIA lk1IJ1'l1'l~~ 8 ;r'fl~fl"1l'fl~liL;r'l1'llJ'il4'tI 
OJ OJ OJ 

1'ltl~ 7 LLfl:; 8 YiU~'l L~~~kI~ffifl~fl-lLL(;ln~'l-lnklfltl'l-lil1lL~kI 'W~fll1lfilflfl'lnUm1u1:;Lijkl 
Il'lYi1'l~"JIfl'l~ffitltl?ltlLLYiYltl1j'l~,r.:) ~'1m1U1:;Lijkl;;'ltl',)fi~j;j'l~nkltl'l~ijfil'l'l~LLlJlnJ;\'l'l 'Wlu 

. " " 
;;')unkl~'1L~(;l~flViL"'nfl'l'l~'lLLfl,) kltln~'lniltl'l~ij~'lL~(;l~'lnfil'l'l~'Wfil'lVi"JJtl'lmn~"''ltiLfilffi'l • • 

4dI.eII 4II:1II d erA I Sf 

VISIA ~ffiflnn1ru~kI'Infltl Lfl1-fl':) VISIA tl'l~ij;tlr.'t'l nl?l 1k1m1tjl?lr.'t'lkl'lkl1'l1tlmLJ;\~'llJ'l1Cl 

U'l~'llflkln'ln~4'lkl'lkln1:;LL~I1l1;;~LLfl:;fil'l~n'l1u1:;LijklL~tlLLYiYl~'l~,r'l1'l~;;'ltI 

~fl~'l n m1u1:;Lijkl1:;~Ufil'l'l~~'1Yitl 1 ~ Yiu~'lli L f'li'l~~4'tlVl n filklij fillJ'l~~-lYi'fl t ~ LLfl:; 7 
OJ • 

1 ... 'I .,j ... 'I ".' PI ..,/ 0.... 'I 
kI 10 flklYi'lYitl L~~'ln 'JI'Ifil'l'l~Yi'lYitl L~"JJtl'l~u'lti LUkl subjective assessment Vl~1fil'Y LLfl:; LkI 

m1~ n~d fil'l'l~~~Yifl h~~'ltl~'1 fI'l 'l~Yitl t~ tkl~fl m 1fn~ ~fl"JJfl'l m1fn~ J;\'fl m1~'l L Uklftl (;l 

~fl;r'l'lLfitl'l "1nu1:;~um1cU":;~I1li;kll"fm~n~1tl'W LLfl:;":;LLkI:;u11~~1.huflkl~klfn~lJitl 

~1flllJ ~fll?lfilflfl~ num1~ li L f'l1'llJ'il4'tI 9 1'lU rlifl~ mnl'l Lfl L 'JIflflu~u'l ;;'lkl~ LtJklnfl~fI'lU fI~ IJifl 
OJ • • 

~i'l~kI~l?lm1~4'tI ujtlLllitiULViuunun11~n~"JI'fl'l Kauvar nL"'~flln~Lfiu'Inkl ;-lYiU~1 18 1k1 

20 filkl~'1Yitlt"U'lklnfl'l'l~'1~'1Yitlt~lJ'ln (12) 



48 

tJ~;1,ufifN~"'11 fltl ~tlmL~~ (transient mild erythema) tl~t.nwhlLn'W 24 i')'UJ~'l'W 

ejL;11"llJ~4'tJ 6 11tJ U~~ffitJ~1"'11'l'WejL;11"llJ~4'tJ 2 l1tJ ~~L'Wn11~m~n"Dtl~ Bernstein .,,111tltJ 
~ ~ 

LLIMLL~~11'llJL'Wej1htJ'Vln11tJ1~~11,JtltJ~~1h'Wn~1~ (48) ffitJ~1~"'l1L'Wn11~n111~ tl1r.nntn'"l1n 
~ . 

"I..J'" ...... .J ... ...I .... "I..J" t!Al"O 0 
~'W1I'l~L"'tl'Wm'n!J1I'llJtNL"'tl'W(;j~1I'llJ L."tl~~m~fNUi't~u",,,,~,,, L'W1I'N~~1tl'W U~~ '" L~1'l1LL'W~'W1 

n1~~nL~tJ~u~dltl~n'Wui't~u~"'~i~n11vhL~L"Dtlf 1'llJ,r~Lm;1'l1lJn'WLLtntn~4''''L'''IJl~tltn 
1~tJ~L'l~1~L;1i'llJ~4'tJ liL;1hlJil4'tJl1tJU1nihJ1~~n11ilJ~elUel~U"~lJ1n~1JU~~Ln~1tltJ~1 

~ 

~i~yj1L~L"Dtlfl'l~q"'111tJ ~~hhn"'~'W~i~yj1L~L"Dtlf 2 I'lf~LL1n ~L;11"ll-J~4'tJ11tJ~ 2 jj 

~Vltl1~~1r)'W~tlftl~ilJai'tUi't~u"''''fitl'W;1~lJ1n fltltlftl~t!~lJtlLj;ltlf1."Dvlnil1U11J~i~L~n~1'W'Vlnr)'W • 
~~jj;tl~~1~r)~'l'Wn1n:t~11ru1L~tln~tJ'ltJyj1L~L"Dtlf 'W1'l'l1VhL~L"Dtlf1.'W~~t~i't1lJ11Cl~~nL~tJ~ 

n11ilJai'tui't~u",,,,~i~yj1L~L"lItlf1.~ Lrttl~~1nt)1~yj1L"'tJ~n11fn111'Wr;; LL~~ijttln1i'tLn"'~~ 
J . 

" ... t" J' "..." cr tl . 'I. ~ .: ... I ...I "D1~Ll'ltJ~ "'lJ1n"D'W tJ~"D1~Ll'ltJ~"'1'W1'l'l1lJL~11 'l'" (pain score) 'Wn11I'1n111'Wl-J1'l1L~~tJ 2.44 .. .: ...... .. ~ .. 
PI~U'W'W "lI~~l1m1LlJtlL'VltJl1nl1n11I'1n111'!1tl~ Kauvar "lI~ pain score = 5.44 LL~~ 3.75 I'l~LL'W'W 

LiltlL; conventional handpiece LL~~ CHP Vl1lJ~1~11 (12) 



n1il4'tI~Li~h.ln'w~m~ni1.nJ~~~'Vlfifl1.,...nJ\I 595-nm POL 1un1~fm~ntj':l'\.nr\l~ 
, ~ 

Ltlt;tlUutl~-3~1nn1~1Ilruf\lft€~~1btt1L~~)J1Lih.IL':l~1U1U "",u~1".i\ln1~Vi1L~L'1It1~\I"')Jt;I 3 

, ~ 

n1~t)t;lIl'ltILf'i1t1\1 VISIA LUffiULVltl1Jriu~~"'~1\11u",u1vi\l~t1\1~hu "",u~1UJiifl'l1)JU(;Jmh\lriu 
I 4 ... 0., _.a. 0 ... 

t1m\l)JUtI~1f1'1lYl1-3~tl~ (P value = 0.490 U~~ 0.157 ~1)Jfl1t;1U. Wilcoxon signed rank test) 

~ dhi'l)J'l4'tlYJ n fluii fI'l1)J~-3.,...t11 ~ tt;ltl ~ dhi'l)J'l4'mbu 1". qJii f')':l1)J~-3.,...t11 "')J1 n 

~~;1-3L;itl-3~""'Uflt1~t1t1UVl-3 (transient mild erythema) 1U~L;1i'l)J'l4'tI 6 flU Ufl~""'U 
~t1t1~11u~dhi'l)J'l4'tI 2 f')U .. 

POL ~-3Lilutin'Vl1-3L~tln"'~-31un1~fm~ntj'l"'U-3~Ltl~tlUutlfl-3~1nn1~1Ilfuf.:jft 
€~(;J~1btt1L~~LilUL'l~1U1U U~~,J1 CHP )J1tl~~tJn~';riuL~L'IIt1f~iit1~L~)J't~L'lIUL~mriuLf')it1.:j 

tu1".2.i 

1. fI')ffi1n1~~n~t"'tliin1~(;J~~iij"'~1)J (follow up) LtlU1~tI~L'l~1~U1U~U L~t1~~~'t1\1 
.: .:c «II.f .. ~, .cI... 0 .. ~ II .J~J' 
~ffitl'll\lt11,..t;I'U ~Vl ~U 3 - 6 Lt;lt1U"'~\I'Vl1L~L'1It1rf')Nqt;l'Vl1t1 LL~~~fl'VlC;)"llU'!It1,m~~LL"'''' 

Ltl~tlUutlfl.:j".ffi UJ 

2. fI'lrvh n1~~n~ tVltIL ~)J41U':lUlr L ;1i':l)J'l4'tI)J1 n~u ;t1)J~~'t~ti1"'~tl n ~'il\l LLfl ~LL2.iuih 
".;] "" 

J' 
)J1n,u 

3. t11~yj1n11~n~LmtiuLYltlu~~'t1\1 POL 1U""'"~1nL(;Jt1f~LL(;Jn~"\1riu 
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m1fm~nffitJ L1fi1Vl Ln c;l~,) n fiI'l,)lJ n c;lU n ~"lIfl~\.l~flc;l L~fl ~Vln')\.l,r~ iJ n~ lnVl~,)lJ,)1t1fmri~,)1tltl LL~:; 

L~fl~ m~nu1:;~'Vlfill,)Vi"llfl~~~tf c;l')tJ L~ L "JIflfy,) L'Vl f'lUfl mm c;lLfi L~fl c;llJ')U1:;tJ n (;11 ;i':llJ nu L~ L "JI'tlf~iJfl~ 

L~lJ Lum1fm~nn1:;uc;l"'LLfl:;~ffitJ~Ln~~tlLUn':l\.l,r~~Lu~tJuLLufl~~')nm11~fuf-lit1~1Jl1')1,)LflLfl(;1 
LtlUL'l~1U,)U 

2. Fh(u. ... ~ 

., 
ntlUL;11'llJm1LfilNmn4'tJ UVi'VlfJ~:;flfiu1tJn~iulJlflUm1fn~, tJ~~, tJflLitJ"lIfl-lm1 

fn~fnU1:;1ii(;11')~i1~ mtJ vhu~:; 'l~fum1L~fl n Lc;ltJ~lJ L ~\.lU1 ~')tI\.l~-l 'l~f1J n11fn~ ~,)tJ • 
~fltfc;l1tJLflL"lflfufl:;\.lu')tlnr1l,)u\.l~~'Wl~fum1fn~ Lc;ltJvhu~:;lA'fl~'WfuU1:;'Vl1UmL1~UfltJ~ 

\.l1flm1fn~~tl1 L"litl LfH"I'tlf~'tlnn':lLL~:;L~L"lfl~U1m1L;~11Lf'liJ~flnn') n11~c;l botulinum 

toxin \.l1fln11n1fl~'l vi1U~fl~LUtjtJ\.llJ"U1:;.it,)L~flU~~L~rullflfU.JU'Vl"U'VlU ll'1tJLU 1 i1riflU~lJ 

y'hn11~n~ LL~:;'WL;tJ') tretinoin \.l1fl LflLfl"JILfl LU"li'l-l 6 L~fluriflUn11fn~ L~ltJm1fn~LL~:; 
J . 

n1nJ1:;UjUtJ~ ~:;n1:;yj1'Vln 1 L~flU LUU1:;tJ:;L'lfl1 4 L~fltl vhu~:;1~"'1l1Vici')tJrifluLLfl:;\.li-ln11 
• v 

fn~"JIfl~ LU\.lU1 r1I1t1~yj1 Lfl L "lflfLL~:; LU\.lU1;r1-l~ LutinfilJ f'l,)U f'llJ L U-l1U~4'tJ~ ~'1UlJ'1 L~tJ L1J\.lU'1 • • 
., .../ 0... ... • 1.../ • 1 , ... .../ 0 ~ 
~'1U'Vl'Vl,)n1nn~fl1~Ln"n11LlJfltJUUlJfl~ ~U1:;tJ:;L'lfl1 4 L~flU'Vl'Vl1n11,.tn~ 



60 

" iHft1lJ~LL~~-3~1m1fm~n~'ltJ~~i~1mfH"lit1ffi1'"1Yi11,xLn~~~;r1-3LtltJ-31~ ~-3ij 1t1mL~N 'EnmnJ'llJ .. 
" " ~ '"I~L~t1{;1t1t1n m1Ln~~lJ\11 m1Ln~ffitJ'~1'lLL~~1t1tJ~1 ~-3UU1~t.1~1-3Ylt1,i1u1rlNm1~r.rtJ'"I~iim1 •• "i 

~ f1I [;I1lJ ~LL~q'DJl1'Yt'Dt1-3'Vhu ntN1 LL 4-3 LL 'YtYlJ~Yi1~r.rtJ L umru~'YtUt11 m1~-3 n ~1'l;r1-3 ~u ViTt1t11m1 

~u 1 ~."ui'llJ~'ltJ1~t.1~1-3~t1~1u1rlNmnr.rtJ t.11n'Vhuijl'l'l1lJ~~Un~t.1ffi~-3itJ1~1 L~mnumnr.rtJ 
, . " 

vl1u~1lJ11Cl~~~t11~;; 'Yt'1l.~~lJ~ ~Ylt1-3~1 ml'ltJ~'lt.1U-3~n~1~U1~~-rU 2 1"','~1~-3n1cl 

1Yl1,r."yf 02-2564253, 089-7568646 lhvl1Uiit11mn1-3LfltJ-3'"11nm1~m~n~r.rtJ vl1U'"l~1~fum1 

~LL~fm~n'"luLiluun~ 1~tJ'WL~tJfh Hf~1tJ 

t1 :\" .. ..a. It-- .,....--
3. r.:~!I'lfUYlYl'U""z~"ru""'nn"L"",)Jm'"M""!I 

vl1U'"l~1~fun11fnM11u1~t.1~1-3n11~nM1~{tJ1~tJ'WL~tJ~11;r~1tJ1~1 
o ~ .. ., ~... .,. ...., 

4. fnl LL",,·nn!l')n1.JlIIYlfi"'i!·UI"MJJn"')""!I .. 
L ~t1-3'"11n m1fnM1~ '"I~L~fu m11'lU1'llJ L ~t1U11uL;rt U-31U~4'tJ"1It1-3t.1ti'ltJ ~'lt.1U-3 111 rl~"li1 

t11'l1f11,)~ [;If b~."tJ')u')~,'ti,)~-3 mru ~-3,rUvl1U'"l~'W L~tJ";') L ;r~1tJ 1u~'lu'Dt1-3 m1fnM1LL~t1ti1-31~ 
" ", 

Ut1n'"l1nij vl1Uii~YlfitlnL~fjm1fnM1~fiil 1~mr-3ii~Ylfili'"l~1~rum1~LL~'"I1nLLYlYltJ1~j;nlJtln~ 

t.1i-3'"1Um114'tJ vl')uijaYlfifum1fnM11uim~tN~L~tJ'lnu1u1ut.1U1~nr:t1Ut.1~-31.~ 1~tJ'WL~U 

~11;r~1tJ LL~t1ti1-3 Lf1I 1'llJi-3t.11n Ln ~ m1LtI~tJuLLtI~-3,t1-31ut.1U1;r1-3~Yi1 m1fnM1Yi11,x Ln {;I rl'l1lJ 

" LLj;)n~1-3nUlJ1n'Dt1-31ut.1U1i-3~t1-3~1U vl1Uii~Ylfiut1nLSnm1L;r1i'llJ~{tJLL~~~1lJ11ClrumnnM1 

1Ut.1U1~n~1u1~tJ'WIA't1-3ffi1,xiu~~n1n4'tJ , 
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111ftr.lU~n 'II 

, 
"''1" 0 '" ......... Q( 'lth~fil1t1UtltllJ 'lUYl ... ..... ... ~""tlU ... ... ... ... ... ....... ... v..rl ..... .............. ........ . 

;hV.L~1 U1t1!U1.:J/U1.:J£\1'l... ... .... ..... .... .... ... ........... ........ ... ........ .. ..... L~thU~1t1~~L~tI~~1n 
, , 

_11 0., II II I ~ c:..., ..... .arI ., ... q LL~:: 
Ltln£\1T'DtllJ~~1~1U~L'!I1nlJ ~filNm~'l~tI'l~tlVlUUUlJ1~UU'lUYl .. ... .. ..... .. ....... ... .... .... .. . 

;hV.L~1tiUtltllJLf11'llJLfilNmil4'tlL""tI~2Jfil~t~ f1V.L~1L~fumffifiu1t1~1n~4'tlii.:J.J~QtJ1~~.:Jfl ) . tJ 

.. ., 0.- ... __ ...... ., .. .J.c:a..ct :. 
'!Itl.:Jm1'l~tI 1~tI~L'l~1"Dtl.:Jm1Yl1'l~tI 'lfimn~tI tlU~11t1 ~ffitl1m1V1tl1~LncPl'!IU 1'llJYl.:J 

• I 'i' ... .J ... J' ... ... ... 'i''''''''..1 , ... II II "" 
u~~ ~tllIUYl~~Ln"""DU~1nmn~tI U~~U U'lYl1.:J1nWl ~""tI'lfitlUtltl1.:J~~Ltltl "" "D1V. L ~1lJ L 'l~1 U~~ 

Ltln1£\tumri'nmlJftl~~itl~uiif'l'l1lJ~f1t~tlth~;;LLi\''l L""tI~4'tlL~lJ1tlU~1mlJ~'ltlf'l'l1lJL~lJt~ 
" 

~~tI~L'l~1 4 L~tlU ~1mn""tiU(;Irltlt"" 1 ~1nn1il4'tI~~mh'l ~dhi'llJ'l4'tI~~LA'fum1 

fnWlv.tl1U1~ L~tI'WL~tlfh t',",1t1 ;hV.~~1ii~Ylfi~~~utln ~~m'11'llJtu LfilNm1'l4'mdtl t~nL~ 
L~tI'W~1Ltlu~tl.:JU~.:JL~fl~~ u~~~~'Wii~~~tlm1fnWl L1fil~ffi~Ylfi~u 1 ~f1v.L~1~~~.:Jl~fu 
IRtlltJ ~t\'~~umil4'tI Yhuii~Ylfifum1fnWl t ut\' mitu~L;;tI'l nut U tU~U1~ n ~1u~;i.:J L~ L~tI'W 

~~tlfi1t'r.t1t1U~tlth~t~ nlJi~~1nm1~tJ~tluUtJ~~"Dtl~tu~u1~1u~yj1m1fnWl yj1t,xLn~f'l'l1lJ 
II 

LLlJ1n 1R1.:JnUlJ1 n"Dtl.:J tU~UT';.:J~tl~ ~1U ;J1'Vi ~ ~1iiaVlfiUtl n ~~ n m1~ ;J1i'llJ'l4'tI L~~~~1lJ11C1 1U m1 
II 

fnWltu~u1iln~1UL~ L""tI'Wlltl~ffit~uq""mfl4'tI ~4'tlfuffi~~1~~LnU;JtllJ~~'lU~'l"Dtl.:J 
tI ,,~ .... ~I"" ..., "........ "" I :. 

'!I1'ViL~1~uUfil'l1lJ~U U~~~~Lu""L~tI ~~ LlJtl ~~1Um1t1UtltllJ~1n"D1'Vi~~1~Yl1UU f'ltu~m1lJm~ 

W~11ru1~ffifi11lJn1n4'tI ~ffi~~fUthU1~lJtlU~lJ1t1t,xL;1lJ1fln~U~~tJ1~lJ'l~;tllJ~'1Itl.:J 
" " SI ., ,I Sol 

li L;1i'llJ'l4'tI ';.:Jil~~lItl.:Jm'~yj11tJL v.tl.J ~lC1tJ1~£\.:J flL ~tlIJ11'l~~tlU fl'l1lJ n n IItl.:J"Dtl.:J;JtllJfl L yhuu 
w ~ ~ ~ 

'i' .J II, '.! ~ II II "l"I II 0 ... .J 'I . """ ". I ..-
~""tlm1~mNYl~~L"D1nlJm1,.mWlU"D1'nL"l1 LPI L~fl1t1UtltllJYl~~ ~~lJm1fl1'l~£\tlU"DtllJflu1~'l(;l 

. " 
Yl1~ m1U 'ViYltl"Dtl.:J ~ ~ ;1i'llJ'l4'tll~ 04'tlfuffi~~1~~'Wij m1~nU;tllJ~ t~1"Dtl.:J ~ L ;J1i'llJ'l4'tI 

~~lJL~lJ ~t\'~"l1n~;1'nL~1"Dtltln~~nm1L111'llJLfilNn1il4'tlu~~~tl~m1t,x'Vi1~1t1~tln£\1~tf 
~n~£\tlui~~lJ ~~£\1lJ11C1iuflUii.:J ~'l11'Vi ~ ~1 11V. L ~1 L 11 t ~~1 11V. ~ ~1ii~Yli~~~lJ1r'l~£\tlu~ffi 
L~nL "D;tllJ~~'lU~'l U~~£\1lJ11C1 L~ nn11 t ~Ylfit um1 t'1tllJ~~'lU~'l"Dtl.:J;1V. L~11~""tllI'tN u~~ t,x 

~4'tl1UYl11U 11V. L~11~fl1~~un~1;JtllJ~ t um1'l4'm''llJii~1tllJ~Yl1~m1LL 'ViYlu~l)j Lil '" L~tI~tl ~~ 
" "" 
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" I 

;1ViL~1th.l;ifNu1lJ1u1u!jutJtllJilLYJtlL;11'llJn11~4'tJJi''lW;1'l1lJL~lJ1" 
~ 

.................. .. ... ............... ... ... .. ...... .... .... ..... ........ .. ........... fI~U1lJ~tJUtJtllJ 
I .. .- ... 

( ......... .... .. .. .. ...... .. .. .............. ... .. .... ...... .. ........................ ) 'lItl~tJUtJtllJVl'lU1~\I 

... ..I .. 
'lUYl ................ Ll'ltlU ... .. ............................... ViJ'I. ................. ..... ..... . 

... .r ~.."... '1"SlS!." '" • ., SI "'1" .-
Lnl'l·nl,..1nn11'l,..tJtltJ1~fI~LtltJI'I L~~L'!I11'llJ LULflNn11'l,..tJVl1lJU1lJ'!I1~VlULI'IYl11ULLfI~lJfl'l1lJ 

L ;11,,;i LL~'l ViffilJfI~U1lJfI~ LULtl n~11u.~I'I\I fl'l1lJ!jUtJtllJ Ji''ltJ fl'l1lJ L~lJ 1" 

,",0_., 

............ ... ................ .... ...................... ............ ........ .... ..... fI~U1lJ ~Yl1'l"'tJ 
I 

( 
.dI"o~ ...... 

.......... ..... .... ...... .......... .......... ....................................... ) 'lItl~Yl1'l"tJ Vl'lU1~'l 
OJ 

... ..I ... 
'lUYl ................ L(;ItlU .................................... Vi." ............................ . 

...... .. ............. . .................... ..... .. .... ........ .. ........ ......... ..... . fI'lU1lJ'VitJ1U 

c .......... ....... .................................................................. ) ~tl'VitJ1U tK'lU1~\I 
I ... .... ... 

'lUYl .......... ...... L(;ItlU .......... ....... ...... ... ........ .. 'Vi." ...... ..... ..... ......... ... . 
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111fU''U'Jn ft 

1. ~:;~Uf'l'l1~tULLN'Df)~~'l~,r~~'Jnvh~1t1'"11mL~~LL~C;WI'U.J Fitzpatrick wrinkle severity 

scale 

_1.mild _2. moderate _3.severe 

2. Skin type __ 
'" , 

3. ~1U'lUm:;LL~~LL~:;1'l~f)tlvhJ~:;Liju~'lti Lf'l1f)~ VISIA 

, ... .,J 
, ... ... ... ... dI ... 

L~f)UVI 0 L~f)UVI 1 L~f)UVI 2 L~'flUVI 3 
, , , , 

.... ... ... ... ... ... .... ... 
'lUVI 'lUVI 'lUVI 'lUVI 

, 
mnhtlJl1.,.. 

, , 
m~mtlJl1"" m~mtlJl1"" mn11t1Jl1.,.. 

m~th::LiJu~~ ~'ltl Lf'lif)~ VISIA L R L R L R L R 

0 0 0 0 0 0 0 0 
~1U'lUm:;LL~~ (,~) L 

R 

~1U'lui'l~f)tI (L£\'U) L 

R 

f'IU~ mnh::LiJu -4 -3 -2 -1 0 1 2 3 4 

L 

1 Jl1""~'l~ R 

L 

m:;LL~~ R 

L 

" l'l~f)tI R 
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fl'W~ n11U1:;Li1'W -4 -3 -2 -1 0 1 2 3 4 

L 

2 1l1Vi1'UJ R ) 

L 

n1:; LLIiIiii R 

L 
... ... 
1'l1~U R 

L 

3 11 1Vi 1'llJ R 

L 

m:;uliIliI R 

L 
... ... 
nffiU R 

(0 = 0%, 1 = mild or 1 to 25%, 2 = moderate or 26 to 50%, 3 = marked or 51 to 75%, 

4 = excellent or 76 to 100%. -1 = worse or -1 to -25%. -2 = -26 to -50%, -3 = -51 to -75%, 

-4 = -76 to -100%) 

::. ... ... , 
s- ... ... ... 

flNYI CJ~'1~ LflU~ 1:; IiIUYI Vi U 1:;U:;L 'l~1V1ViU lnJ1m~"J 

Erythema 

1 Edema 

Purpura 

Blister 

Hyperpigmentation 

Hypopigmentation ) 



"' ... ., ... ~:;~U~YiU FlNVI ~~'1I1~LFltI~ 

Erythema 

2 Edema 

Purpura 

Blister 

Hyperpigmentation 

Hypopigmentation 

Erythema 

3 Edema 

Purpura 

Blister 

Hyperpigmentation 

Hypopigmentation 

(0 =none, 1 =mild, 2 =moderate, 3=severe) 

o 

o 0 =bJ~~Yitlt'"l 

o 3 = ~~Yitll'"1~'ln 

01 = ~~Yitlt'"l L~nUtltl 

04 = ~~Vitll'"1~'ln~~(;) • 
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... 
~:;tI:;L'l~1V1YiU VI~1mVl~ 

10 



., .J .., -.., t1"'" _I _..., 'I .,.., 
LL tJtJlI'!ItJ a'J.I"'!IJ.lall~Uj;I~ Ln!l~ ntJ n"L a!lu LLlJa~YI U~\1U~~' n n" ~j;lru .. 

'oIIii'aj;l,,1.~L'!ILa"L\JUL~a,U'U 

1. t"l1tJ __ t1 

2. LViI'! 1."lI'1tJ _2. '\.Hll~ 

3. ~'1;Vi :~'1u~'1~'1Un~'1~u~~~~~~ 

1. 'I.-II 2. ~ 

3. Li:JuU'1~'JI')~ 

ti'1LS~n;r~ 1 ,3 1:tJ:L,)~'1 LlntJU1:l..nru __ i') 'UJ~/t)U ~'1U')utl~~'1'l'1U tJ 

4. ~'1U~~L1n'll~~vhu Lilunlijn112.Jn~'1'lLL~~~ffi~ 

2. hI 
ti'1LS~n;~ 1 1:tJ:L,)~'1 L{;)tJU~:2.J'1ru i') 'UJ~;t)u ~'1u')un~~'1~'1U~~L1n 

5. VhUL;'fil12.JriULL{;){;)~ffi'W 

1. Liluu~:~'1 

3.'WLfiltJL;' 

. 6. ~'1U~UlJ~~ffi'W 
1. ~U ~'1U,)U __ 2.J')U/t)U ~:tJ:L,)~'1 __ tJ 

2. 'W~U 

7. vhuiiL~filU1:~'1~')~ffi'W 

1 . ii LU~{;)1:U .-----

2. 'Wii 

8. vhuiiu1:1iin'1~Ln{;)U~~Lilu~u (keloid) ~ffi'W 

1. ii 2. 'Wii 
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9. vhuiiu~:1iin'1~t;fil12.J tJ'1 ~ffin'1~1n'li'lj;j~1.u~U1L')rutU~U'1~ffi'W ((;]~u1.~2.J'1nn~'1 1 

;r~) ti'1iiLU1{;)1:lJL ,)~'1~t -n~1~~'1 n'111n'li'l filf~q {;)Yl'1tJ 

_ 1 . fil12.JLIJI1~LU~U (tretinoin) tJ'1L1~U~tJ~U1:'Vnu 1:lJ __ _ 
CIiI .J~ _ 2. fil12.JVl2.J~,)U~~UJL~L'el"llL~ (AHA) 1:lJ __ _ 
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~:;u .---
_ 4.m~n1tl~'l (microdermabrasion) ~:;1J __ _ 

, 
~ '" .... 

_ 5.L~LtIJItl~~tln~'lLL~:;L~LtIJI'il~tlU1 ~:;u .---
6.;(;1 botulinum toxin 

~:;u .---
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'\' "''1---- "'., .... .I 
'iI!h'A,.a.:J~"·i1..m"'mt'''·UI POL ~UL"ilU'YI 3 
_ ., .. _ 0 

3,le.Ja'l'.:JLA!I.:J Ail 'iI!I'" 
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'it! 12 ( .. 
~ ., -!'II. iL ..... 

'i'a!l ~'iAfn'UYlL1J'Un.~A'1\JfUI 'UL"'a'UYI 3 • • 



74 



75 

'\' ., .. ~. il .... 
'i'a!l~'iFlfl1U'YIL1JUn'U..lFltnJfn..l ULfI'aU'YI 3 , , 
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,t.I;!17 LL.fl~ compression handpiece .. 
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