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ABSTRACT: 
POOTONGKAM S, ASAWANONDA P. 595-NM PULSED DYE LASER FOR THE TREATMENT OF 
FACIAL LENTIGINES. THAI J DERMATOL 2008; 24: 165-176. 

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE 
CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND. 

595-nm PDL is one of the popular non-ablative lasers for facial rejuvenation. Recent addition of compression 
handpiece (CHP) allows treatments with minimal adverse effects.The purpose of this study was to evaluate the efficacy of 
595-nm PDL in the treatment of facial lentigines. 10 subjects were enrolled in this study. One side of the face was treated 
with one pass of 595-nm PDL 6 J/cm2, 6 ms. Then, lentigines were individually treated with CHP. The untreated side 
served as control. Photographs were taken and the number of lentigines was analyzed by VISIA®. All subjects were 
female aged from 39 to 55 years with moderate photodamaged skin. There was improvement of lentigines by global 
assessment at 3rd month (p = 0.008). The mean change in number of lentigines on the treated side was -6.1, while that of 
the controlled side was +2.8 (p = 0.075). Hyperpigmentation was found in 2 subjects.  
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9:;<=>?@A;ABCD=EF?G@?FE;HIJ 595 J?KJAGLDAMNJOJPIQRJA;ABCD=ก;TUG non-ablative VWIX>YD:ZEF?GJ[@GRJก?D
D:ก\?][FOJ:QVWIAM;WI@J^M;Q_?กก?DX>YD:ZD:Q<WC:;LD?XFKCA;LAMNJAF;?J?J^;`ก?DJa?O:Fก>G?MD`@TกL=RbYVa?ROYก?DD:ก\?
กD`^>>Aก[>];cY?QAEW@QJYC@G?ก ก?DF[_:@JWdePก\?MD`<[Vf[g?9cCQ9:;<=>?@A;ABCD=RJก?DD:ก\?กD`^>>ZJRZOJY? 
]hYAcY?DUFGF[_:@ 10 EJAMNJA9eOi[Q C?@T 39 jPQ 55 Mk <TUGA;HCกRZOJY?>Y?JOJPIQD:ก\?>YF@9:;<=>?@A;ABCD= O;:Q_?กJ:dJD:ก\?
ZD[AFlกD`^>>RbYO:Fก> 6 J/cm2, 6 ms RZOJY?CWก>Y?JOJPIQAMNJก;TUGEFZETG Va?ก?DjU?@DhM^;`F[AED?`O=>YF@AEDHICQ VISIA 
];ก?DMD`AG[Jg?9DFGVWI>WcPdJcCQกD`^>>RJA>HCJVWI 3 9ZFU?GWEF?G^LกLU?Q_?กก;TUGEFZETG (p=0.008) ^;`RZOJY?>Y?JVWI
Va?A;ABCD= _a?JFJกD`^>>;>;Q 6.1 DC@KDE <UFJก;TUGEFZETG กD`^>>A9[IGcPdJ 2.8 DC@KDE (p=0.075) ];cY?QAEW@Q9ZDC@
>a?RJ]hYAcY?DUFGF[_:@ 2 EJ  

<KLBKL<=a: 9:;<=>?@A;ABCD=EF?G@?FE;HIJ 595 J?KJAGLD, ก?DD:ก\?][FOJ:QROYCUCJA@?F=>YF@^<Q,  

                 ก?DAM;WI@J^M;Q_?กก?DX>YD:ZD:Q<WC:;LD?XFKCA;LAMNJAF;?J?J, กD`^>> 

 
ก?DX>YD:Z^<Q^>>AMNJAF;?J?J AMNJ<?AOLT<a?E:iBPIQVa?

ROYAก[>EF?GbD?cCQ][FOJ:Q (skin aging) GWC?ก?D^<>QX>Y
O;?@C@U?Q AbUJ D[dFDC@ กD`^>> (lentigines) <W][FXGU
<GIa?A<GC O;C>A;HC>mC@c@?@L:F DFGjPQ actinic keratosis 
^;`G`ADnQ][FOJ:Q1,2 

F[fWก?DVWIRbYD:ก\?DC@KDE<WE;da? (pigmented lesion) 
K>@Ao9?`กD`^>>X>Y];>W EHCก?DRbYA;ABCD= C?V[ Q-
switched ruby laser (QSRL), Alexandrite laser ^;` 
Neodynium (Nd):YAG laser ^LUMviO?<a?E:i EHC
];cY?QAEW@QRJก?DD:ก\?K>@Ao9?`RJ][Fb?FACAbW@ AbUJ DC@
^>Q (erythema), ก?DAก[>LTUGJda? (blister) ^;`DC@>a? (post-
inflammatory hyperpigmentation)3-9 

Pulsed dye laser (PDL) AMNJA;ABCD=VWIROY9;:QQ?J
^<QRJbUFQE;HIJ 585 jPQ 600 nm jhก>h>B:ZX>Y>W>YF@ 
oxyhemoglobin _PQAMNJA;ABCD=VWIX>YD:Zก?D@CGD:ZAMNJ
G?LDw?JRJก?DD:ก\?DC@KDEVWIAก[>_?กEF?G][>MกL[
cCQO;C>A;HC>VWI][FOJ:Q JCก_?กJWd PDL @:QGWก;XกVWI
<?G?DjD:ก\?D[dFDC@X>Y ^;` ROY9;:QQ?J^<QVWIjhก>h>
B:ZX>Y>W>YF@AG;?J[J Va?ROYAก[>ก?DVa?;?@AG;?J[J _PQ
<?G?DjJa?G?RbYRJก?DD:ก\?กD`^>>X>Y10-12 

ก?DePก\?VWI]U?JG?X>YGWEF?G9@?@?GMD:ZAM;WI@J 
parameter LU?Qx cCQ PDL AbUJ 9;:QQ?J (fluence), 
EF?G@?F9:;<= _a?JFJ pass A9HIC;>];cY?QAEW@Q EHCก?D
Aก[>_T>A;HC>CCก (purpura) ^;`RJcl`A>W@Fก:Jกn@:QEQ
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GWMD`<[Vf[g?9RJก?DD:ก\? DFGjPQก?DRbY PDL VWI
9:yJ?cPdJG?ROGU BPIQ<?G?DjA9[IG purpura threshold ^;`GW 
compression handpiece (CHP) RJก?DX;UA;HC>CCก_?ก
ZD[AFlVWID:ก\? _PQ;>ก?D>h>B:Z9;:QQ?J^<QK>@ 
oxyhemoglobin ^;`;>ก?DZ?>A_nZcCQO;C>A;HC>12 ^;`
9ZFU? long pulse PDL (LPDL) ROY];ก?DD:ก\?>WกFU?^;`
Aก[>];cY?QAEW@QJYC@กFU? QSRL RJก?DD:ก\?กD`^>>RJEJ
ACAbW@11 JCก_?กJWd@:QGWD`@`AF;?ก?DO?@cCQ][FOJ:Q 
(downtime) JYC@G?ก >:QJ:dJ_PQAก[>^JFE[>cCQก?DF[_:@JWd 
RJก?DePก\?MD`<[Vf[g?9cCQ 595-nm PDL K>@Ja?AVEJ[E
ก?Dก>X;UA;HC>G?MD`@TกL=RbYDUFGก:ZA;ABCD=VWIGWC@hUA>[G CHP 
>:>^M;QK>@RbY^]UJ9;?<L[กR<L[>VWIM;?@cCQ handpiece 
ROYGW;:ก\l`Rก;YAEW@Qก:Z CHP RJAEDHICQDTUJROGU RbY
9;:QQ?J 6 J/cm2 ^;`EF?G@?F9:;<= 6 ms RJก?DD:ก\?กD`
^>>VWIAก[>cPdJRJ][FOJ:QVWIAM;WI@J^M;Q_?กก?DX>YD:ZD:Q<W
C:;LD?XFKCA;LAMNJAF;?J?J 
DEbcกLNQdก]L  

ก?DePก\?JWdAMNJ randomized controlled study E:>A;HCก]hY
VWIGWก?DAM;WI@J^M;QVWI][FOJ:Q _?กก?DX>YD:ZD:Q<W
C:;LD?XFKCA;LAMNJD`@`AF;?J?J 10 EJ C?@TD`OFU?Q 35-
70 Mk ^;`GWก?DAM;WI@J^M;QVWI][FOJ:QZJRZOJY?_?กก?D
X>YD:ZD:Q<WC:;LD?XFKCA;LAMNJD`@`AF;?J?JD`>:ZM?J
ก;?QjPQDTJ^DQL?GFitzpatrick Wrinkle Severity scale K>@
E`^JJC@hURJbUFQ 4-9 E`^JJ ^;`GW_a?JFJกD`^>>ZJ
RZOJY?<CQ>Y?JLU?Qก:JXGUAก[J 20% ]hYVWIGWKDEMD`_a?L:FVWI
EFZETGC?ก?DXGUX>YODHCKDE][FOJ:QBPIQGW];LUCก?DD:ก\?
^;`ก?DMD`AG[J];ZD[AFlVWIVa?A;ABCD= GWg?F`XFLUC^<Q 
ก?DAก[>^];AMNJVWI][>MกL[ ^;`L:dQEDDg=_`jhกE:>A;HCกCCก
_?กก?DePก\? DFGjPQ]hYVWIGWMD`F:L[ก?DD:ก\? AbUJ A;ABCD=
;Cก][F^;`A;ABCD=CHIJx ก?DRbY<?DAEGW;Cก][F ก?DoW> 

botulinum toxin ODHCก?DกDC][F D:ZMD`V?J@?ADL[
JC@>= ]hYVWIC@hURJF:@OG>MD`_a?A>HCJBPIQX>YD:Z~CD=KGJ
V>^VJ g?@RJ 1 MkกUCJAD[IGVa?ก?DePก\? ]hYVWIGWMD`F:L[
RbY@? tretinoin ODHC alpha hydroxyl acid RJbUFQ 6 
A>HCJกUCJก?DePก\? ^ZUQOJY?cCQ]hYM�F@^LU;`EJAMNJ 
2 >Y?J jU?@g?9OJY?V:dQ<CQ>Y?J>YF@AEDHICQ VISIA Va?
ก?D<TUGA;HCกRZOJY?>Y?JOJPIQVa?A;ABCD= 595-nm PDL 
(V-beam, Candela Corp. Wayland, MA) EDPIQRZOJY? 
K>@RbY9;:QQ?J 6 J/cm2 , EF?G@?F9:;<= 6 ms, spot 
size 10 mm, DCD 30/20 ms, no overlap O;:Q_?กJ:dJ 
Va?A;ABCD=ZD[AFlกD`^>> RbY CHP VWI>:>^M;QRbYRJ
ก?DePก\?JWd 9;:QQ?J 6 J/cm2 ,EF?G@?F9:;<= 6 ms, 
spot size 7mm, no coolant, no overlap CWก>Y?JOJPIQ
XGUX>YD:ก\?AMNJก;TUGEFZETG ]hYVa?A;ABCD=<:QAกL
];cY?QAEW@QVWIAก[>cPdJV:JVW^;`]hY>a?AJ[Jก?DF[_:@
KVDe:9V=<CZj?G]hYM�F@jPQ];cY?QAEW@QVWIAก[>cPdJ 
MD`AG[JDC@^>Q C?ก?DZFG _T>A;HC>CCก LTUGJda? DC@
>a?^;` hypopigmentation ]hYAcY?DUFGF[_:@VTกEJX>YD:Z
ก?DD:ก\?V:dQOG> 3 ED:dQ A>HCJ;` 1 ED:dQ ^;`_`LYCQV?
EDWGก:J^>>VWI_:>ROYL;C>ก?DePก\? ]hYAcY?DUFGF[_:@_`
X>YD:Zก?DjU?@g?9กUCJVa?ก?DD:ก\?VTกED:dQ^;`
<CZj?GjPQ];cY?QAEW@QVWIAก[>cPdJ VWI 0, 1, 2, 3 A>HCJcCQ
ก?DD:ก\? JCก_?กJWd]hYAcY?DUFGF[_:@^LU;`EJMD`AG[J
EF?GA_nZMF>cl`Va?A;ABCD=K>@ก?DRbY visual analog 
scale EF?G@?F 10 cm >YF@ ก?DMD`AG[J];Va?RJA>HCJ
VWI 3 K>@ Blinded dermatologist 3 EJ MD`AG[J
g?9DFGVWI>WcPdJcCQกD`^>>_?กDhMjU?@กUCJ^;`O;:Q
ก?DD:ก\? K>@ 0 = no improvement,1 = mild or 1 to 
25% improvement, 2 = moderate or 26 to 50% 
improvement, 3 = marked or 51 to 75% 
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improvement, 4 = excellent or 76 to 100% improvement, -
1 = worse or -1 to -25%, -2 = -26 to -50%, -3 = -51 to -
75%, -4 = -76 to -100%) Va?ก?DF[AED?`O=_a?JFJDC@KDE
กD`^>>>YF@AEDHICQ VISIA (Canfield Imaging Systems, 
Fairfield, NJ) JCก_?กJWd]hYAcY?DUFGF[_:@^LU;`EJMD`AG[J
EF?G9PQ9CR_cCQ]hYM�F@ (patient satisfaction) K>@ 0=XGU
9PQ9CR_, 1=9PQ9CR_A;nกJYC@,       2=9PQ9CR_M?Jก;?Q, 
3=9PQ9CR_G?ก, 4=9PQ9CR_G?กVWI<T> 
`GกLNDEe=?  

]hYAcY?DUFGก?DF[_:@V:dQOG> 10 EJAMNJA9eOi[Q GWC?@T
D`OFU?Q 39-55 Mk ^;`VTกEJG?D:Zก?DD:ก\?^;`LDF_
L[>L?G_J<[dJ<T>ก?DF[_:@ ]hYAcY?DUFGF[_:@V:dQOG>GWก?D
AM;WI@J^M;QVWI][FOJ:QZJRZOJY?_?กก?DX>YD:ZD:Q<W
C:;LD?XFKCA;LAMNJAF;?J?JD`>:ZM?Jก;?QL?G 
Fitzpatrick Wrinkle Severity scale GW Skin phototype III 
_a?JFJ 5 EJ^;` Skin phototype IV _a?JFJ 5 EJ (L?D?Q
VWI 1) ];_?กก?DMD`AG[Jg?9DFGcCQกD`^>>O;:Qก?D
D:ก\?RJA>HCJVWI 3 9ZFU? RZOJY?>Y?JVWIX>YD:ZA;ABCD= กD`
^>>>WcPdJAo;WI@ 0.9 E`^JJ <UFJ>Y?JVWIAMNJก;TUGEFZETG 
กD`^>>^@U;QAo;WI@ 0.1 E`^JJ (P value = 0.008, 

Wilcoxon signed rank test) ^;` RZOJY?>Y?JVWIX>YD:Z
A;ABCD= กD`^>>;>;Q 6.1 DC@KDE <UFJ>Y?JVWIAMNJ
ก;TUGEFZETGJ:dJกD`^>>A9[IGcPdJ 2.8 DC@KDE      (P 
value = 0.075, Paired samples t test) _?กก?DMD`AG[J
>YF@AEDHICQ VISIA _a?JFJกD`^>>VWIMD`AG[J>YF@
AEDHICQ VISIA ^<>QRJL?D?QVWI 2 ]hYAcY?DUFGF[_:@ 7 RJ 
10 EJGWกD`^>>>WcPdJ_?กก?DMD`AG[Jg?9DFG K>@ 5 
EJ>WcPdJA;nกJYC@ 2 EJ>WcPdJM?Jก;?Q ^;`]hYAcY?DUFG
F[_:@ 4 EJ>WcPdJ_?กก?DMD`AG[J>YF@V:dQ<CQF[fW 
]hYAcY?DUFGF[_:@VTกEJGWEF?G9PQ9CR_ K>@]hYAcY?DUFGF[_:@ 
7 EJGWEF?G9PQ9CR_G?ก  (L?D?QVWI 3)  

];cY?QAEW@QRJก?DF[_:@JWd 9ZDC@^>QRJ]hYAcY?DUFG
F[_:@ 6 EJ BPIQAMNJD`>:ZA;nกJYC@O?@XMRJ 24 b:IFKGQ 
^;`9ZDC@>a?RJ]hYM�F@ 2 D?@ BPIQ_?Q;QRJ 3 A>HCJ
O;:QD:ก\?>YF@ 4% Hydroquinone cream ^;` 0.05% 
vitamin A acid cream XGU9Z_T>A;HC>CCก LTUGJda? 
C?ก?DZFGODHC hypopigmentation  

E`^JJAo;WI@EF?GA_nZMF>Va?cl`A;ABCD= _?กก?D
MD`AG[J>YF@ visual analog scale AVU?ก:Z 2.44 
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PLNLJ;c[ 1 ;:ก\l`cCQMD`b?กDRJก?DePก\? 

XHQ  
Oi[Q/b?@ 10/0 

AL?C  
31-40 Mk 1 
41-50 Mk 2 
51-60 Mk 7 
Mean 50.4 Mk, SD 5.66 Mk  

Skin phototype  
III 5 
IV 5 

MNOD=PEกLNBI::C_Nc[  
<hZZTODWI/XGU<hZZTODWI 0/10 

NO?OXDGL;c[B=F =̀B^BJ^>>eLกALVcH^GOJLRA>EXNก (V=[D\FJP@AD=R) 
< 2 b:IFKGQ 7 
2-3 b:IFKGQ 2 
> 3 b:IFKGQ 1 
Mean 1.05 b:IFKGQ, SD 1.30 b:IFKGQ  

MNOD=PEกLNUVW<NcFก=R^>>  
XGUAE@RbY 1 
RbYZ?QED:dQ 2 
RbYAMNJMD`_a? 7 
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PLNLJ;c[ 2 ^<>Q_a?JFJกD`^>>VWIMD`AG[J>YF@AEDHICQ VISIA  

eKLRDReC>iAJกNO^>> ÌWXiWLN@DFDEe=? U:_RWL 

Baseline X>ZAR;c[ 3 

Differences from 

baseline 

>Y?JVWIVa?A;ABCD= 53 53 0 1 
>Y?JVWIAMNJก;TUGEFZETG 50 52 2 
>Y?JVWIVa?A;ABCD= 98 94 -4 2 
>Y?JVWIAMNJก;TUGEFZETG 90 92 2 
>Y?JVWIVa?A;ABCD= 74 74 0 3 
>Y?JVWIAMNJก;TUGEFZETG 87 88 1 
>Y?JVWIVa?A;ABCD= 39 47 8 4 
>Y?JVWIAMNJก;TUGEFZETG 40 43 3 
>Y?JVWIVa?A;ABCD= 69 71 2 5 
>Y?JVWIAMNJก;TUGEFZETG 68 66 -2 
>Y?JVWIVa?A;ABCD= 60 68 8 6 
>Y?JVWIAMNJก;TUGEFZETG 75 76 1 
>Y?JVWIVa?A;ABCD= 103 91 -12 7 
>Y?JVWIAMNJก;TUGEFZETG 91 109 18 
>Y?JVWIVa?A;ABCD= 91 65 -26 8 
>Y?JVWIAMNJก;TUGEFZETG 78 80 2 
>Y?JVWIVa?A;ABCD= 105 92 -13 9 
>Y?JVWIAMNJก;TUGEFZETG 120 129 9 
>Y?JVWIVa?A;ABCD= 116 92 -24 10 
>Y?JVWIAMNJก;TUGEFZETG 95 87 -8 
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PLNLJ;c[ 3 ^<>QD`>:ZEF?G9PQ9CR_cCQ]hYAcY?DUFGF[_:@O;:QVa?A;ABCD= 

NO>=:<DLFHdJHAUe eKLRDR<R 

0 = XGU9PQ9CR_ 0 
1 = 9PQ9CR_A;nกJYC@ 0 

2 = 9PQ9CR_M?Jก;?Q 3 
3 = 9PQ9CR_G?ก 7 

4 = 9PQ9CR_G?กVWI<T> 0 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lLH;c[ 2 (]hYAcY?DUFGF[_:@D?@VWI 8) DC@KDEO;:QX>YD:Z
ก?DD:ก\?>YF@ PDL RJA>HCJVWI 3 

lLH;c[ 1 (]hYAcY?DUFGF[_:@D?@VWI 8) DC@KDEกUCJX>YD:Z
ก?DD:ก\?>YF@ PDL 

lLH;c[ 3 (]hYAcY?DUFGF[_:@D?@VWI 8) DC@KDE>Y?JVWIAMNJ
ก;TUGEFZETGกUCJก?DD:ก\? 

lLH;c[ 4 (]hYAcY?DUFGF[_:@D?@VWI 8) DC@KDE>Y?JVWIAMNJ
ก;TUGEFZETGRJA>HCJVWI 3 
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AlEMNL?`GกLNDEe=? 
GWก?DePก\?VWI]U?JG?O;?@ADHICQVWIJa? 595-nm PDL G?RbY

RJก?DD:ก\?กD`^>> K>@GWก?DRbY9?D?G[ALCD=cCQA;ABCD=VWI
^LกLU?Qก:J^;`Ja? compression handpiece (CHP) G?
MD`@TกL=RbY 

Kono ^;`El`D?@Q?Jก?DRbY PDL D:ก\?กD`^>>RJ
EJACAbW@ skin phototype III ^;` IV K>@RbY CHP 9;:QQ?J 
9-13 J/cm2, pulse duration 1.5 ms, spot size 7 mm Va?
A;ABCD= 1 ED:dQ MD`AG[J];_?กก?DF:>>YF@ red-green 
reflectance spectrometer ^;YFEa?JFlO? Melanin Index 
9ZFU?Va?ROYกD`^>>_?Q;Q 84.4% ^;`MD`AG[JDhMjU?@O;:Q
Va?A;ABCD= 3 A>HCJ ]hYM�F@ 52 EJ_?กV:dQOG> 54 EJ กD`
^>>>WcPdJD`>:Z>WjPQ>WG?ก13 ^;`@:QAMDW@ZAVW@Z
MD`<[Vf[g?9cCQ PDL ก:Z QSRL ^;` IPL 9ZFU? PDL 
D:ก\?กD`^>>X>Y>WกFU? QSRL ^;`Aก[>];cY?QAEW@QJYC@กFU?
11 AGHICAMDW@ZAVW@Zก:Z IPL 9ZFU? PDL D:ก\?กD`^>>X>Y
>WกFU?15 

Kauvar ^;`El`^J`Ja?9?D?G[ALCD=D:ก\?DC@KDE<W
E;da? (pigmented lesion) RbY CHP 9;:QQ?J 9 J/cm2, pulse 
duration 1.5-3 ms, spot size 7 mm, 1-3 pulse _JDC@KDE<W
AcYGcPdJ12 

Bernstein ^;`El` RbY pulse duration VWI@?F D:ก\?
]hYM�F@VWI][FOJ:QGWก?DAM;WI@J^M;Q_?กก?DX>YD:ZD:Q<W
C:;LD?XFKCA;LAMNJAF;?J?J Fitzpatrick skin phototype I-
II (9;:QQ?J 8 J/cm2, pulse duration 10 ms, spot size 10 
mm, กD`^>>RbY CHP 9;:QQ?J 7.5-8 J/cm2) Va?ก?DD:ก\?
A>HCJ;`1 ED:dQV:dQOG> 3 ED:dQ กn9ZFU?D[dFDC@^;`กD`^>>>W
cPdJ 50%^;` 61.4% cCQDhMjU?@V:dQOG>L?G;a?>:Z _?กก?D
MD`AG[JK>@^9V@=][FOJ:QO;:Qก?DD:ก\?ED:dQ<T>VY?@ 8 
<:M>?O=14 

RJก?DePก\?JWd Va?ก?DePก\?RJก;TUGC?@TVWIRก;YAEW@Q
ก:Zก?DePก\?cCQ Kono K>@]hYAcY?DUFGF[_:@<UFJROiU     
(7 RJ 10 EJ) C@hURJก;TUGC?@T 51-60 Mk skin phototype 
III ^;` IV ^LUAMNJb?FXV@ ^;`GWcYC^LกLU?Q_?กก?D
F[_:@กUCJOJY?JWdEHC _`<TUGA;HCกRZOJY?>Y?JOJPIQVa?
A;ABCD= <UFJRZOJY?CWก>Y?JAMNJก;TUGEFZETG BPIQRJ
EJx A>W@Fก:J X>YD:ZMv__:@LU?Qx AOGHCJก:J C:JJ:ZAMNJ
cYCA>UJcCQก?DePก\?ED:dQJWd AJHICQ_?กVa?ROY<?G?DjJa?
];VWIX>YG?AMDW@ZAVW@Zก:JX>Y  

9?D?G[ALCD=cCQA;ABCD=VWIA;HCกRbYRJก?DePก\?JWdBPIQ
_:>AMNJ non-purpuric settings K>@RbY9;:QQ?J 6 J/cm2, 
pulse duration 6 ms, spot size 10 mm, DCD 30/20 ms 
Va?A;ABCD=V:IFZD[AFl O;:Q_?กJ:dJVa?A;ABCD=ZD[AFlกD`
^>>K>@RbY CHP (9;:QQ?J 6 J/cm2, pulse duration 6 
ms, spot size 7mm, no cooling) BPIQ pulse duration @?F
กFU?^;`9;:QQ?JLIa?กFU?RJก?DePก\?cCQ Kono ^;`
ก?DePก\?cCQ Kauvar AJHICQ_?กก?DRbY pulse duration 
VWI<:dJ^;`9;:QQ?J<hQGWKCก?<Aก[> purpura X>YG?กกFU? 
BPIQAMNJ];cY?QAEW@QVWIXGULYCQก?D^;`XGUEFDAก[>cPdJRJ 
non-ablative rejuvenation ก?DA;HCกRbY spot size 10 
mm A9HICROYA;ABCD=;QX>Y;PกกFU? GW];LUCO;C>A;HC>RJ
b:dJ papillary dermis <UFJZD[AFlกD`^>> A;HCกRbY 
spot size 7 mm A9HIC target XM@:Q pigment VWIb:dJ 
epidermis L?G;:ก\l`V?Q histology cCQกD`^>> 
^;`_?กก?DePก\?cCQ Kauvar 9ZFU?ก?DD:ก\?DC@KDE
<WE;da?>YF@9;:QQ?J 9-15 /cm2, spot size 7 mm, no 
cooling >YF@ conventional handpiece Aก[> purpura cPdJ
AGHICRbY pulse duration 1.5 ^;` 3 ms XGU9Z purpura 
RJD?@VWIRbY pulse duration 6 ms ODHC@?FกFU? ^;`Aก[> 
purpura 1 D?@VWIRbY CHP12 
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RJก?DePก\?JWd JCก_?ก_`jU?@g?9>YF@AEDHICQ VISIA 
Va?ROYjU?@g?9X>YRก;YAEW@Qก:JRJ^LU;`ED:dQG?กVWI<T>^;YF @:Q
GWก?DMD`AG[J];K>@F:>_a?JFJกD`^>>>YF@AEDHICQ VISIA 
AMNJ objective assessment BPIQMD`AG[JX>YZD[AFlกFY?Q 
^LกLU?Qก:Z reflectance spectrometer VWIF:> individual 
lesion RJก?DePก\?กUCJx11,13,15 ^LUกn@:QGWcYC_a?ก:> AJHICQ_?ก
J:ZAMNJ_a?JFJ RJกDlWVWIDC@KDE >WcPdJ^LUXGUO?@กn_`XGU
9ZEF?G^LกLU?Q ODHCกDlWVWIAก[>DC@>a?O;:Qก?DD:ก\? 
(post-inflammatory hyperpigmentation) BPIQAMNJ];cY?QAEW@Q
_?กก?DVa?A;ABCD= AEDHICQ VISIA _`XGU<?G?Dj^@กEF?G
^LกLU?QD`OFU?QDC@>a?^;`DC@KDEกD`^>>X>Y _PQLYCQGW
ก?DMD`AG[Jg?9jU?@K>@^9V@=][FOJ:QDUFG>YF@  

_?ก];ก?DePก\?JWd 9ZFU?RZOJY?>Y?JVWIX>YD:ZA;ABCD=
กD`^>>>WcPdJAGHICAMDW@ZAVW@Zก:Z>Y?JVWIAMNJก;TUGEFZETG 
_?กก?DMD`AG[Jg?9DFGcCQกD`^>>K>@^9V@=][FOJ:Q GW
EU?Ao;WI@ 0.9 ^;` -0.1 E`^JJL?G;a?>:ZRJA>HCJVWI 3 
]hYAcY?DUFGF[_:@ 7 RJ 10 EJ กD`^>>>WcPdJ ]hYAcY?DUFGF[_:@ 5 EJ
>WcPdJA;nกJYC@ (1-25%) ^;` 2 EJ>WcPdJM?Jก;?Q (25-50%) 
^;`]hYAcY?DUFGF[_:@D?@VWI 1 RZOJY?>Y?JVWIVa?A;ABCD=XGU
AM;WI@J^M;Q^LU>Y?JVWIAMNJก;TUGEFZETGกD`^>>^@U;Q ก?D
MD`AG[JD`>:ZVWI>WcPdJcCQกD`^>>cCQก?DePก\?JWdAOnJEF?G
^LกLU?QJYC@กFU?AGHICAVW@Zก:Zก?DF[_:@กUCJOJY?JWd K>@ Kono 
9ZFU?]hYM�F@ 4 RJ 18 D?@>WcPdJM?Jก;?Q (51-75%) ^;` 14 
EJ>WcPdJG?ก (76-100%) _?กก?DVa?A;ABCD= 1 ED:dQ
MD`AG[J];VWI 12 <:M>?O=O;:QVa?A;ABCD=11 CWกOJPIQก?DePก\?
9ZFU? ]hYM�F@ 3 RJ 10 EJ>WcPdJ M?Jก;?Q (51-75%) ^;` 7 
RJ 10 EJ>WcPdJG?ก (76%-100%) _?กก?DVa?A;ABCD=V:dQOG> 
3 ED:dQ MD`AG[J];O;:QVa?A;ABCD=ED:dQ<T>VY?@ 3 A>HCJ15 ^;`
RJก?DePก\?cCQ Kauvar MD`AG[JD`>:Z>WcPdJcCQDC@KDE<W
E;da? K>@RbY scale 0-4 9ZFU?EU?Ao;WI@AVU?ก:Z 2.1 _?กก?DVa?

A;ABCD= 3 ED:dQ L[>L?G];O;:QVa?A;ABCD=ED:dQ<T>VY?@ 12 
<:M>?O=12 _a?JFJกD`^>>GW^JFKJYG;>;Q RJA>HCJVWI 
3 EHCO;:Qก?DVa?A;ABCD=ED:dQ<T>VY?@ 1 A>HCJ RZOJY?
>Y?JVWIVa?A;ABCD=กD`^>>;>;Q 6.1 DC@KDE <UFJ
RZOJY?>Y?JVWIAMNJก;TUGEFZETG กD`^>>A9[IGcPdJ 2.8 
DC@KDE ^LUAGHICF[AED?`O=V?Q<j[L[XGU9ZEF?G^LกLU?Q
cCQAM;WI@J^M;QcCQ_a?JFJกD`^>>_?ก baseline 
AVW@Zก:JD`OFU?QRZOJY? 2 >Y?J RJก?DePก\?JWd ];_?ก
ก?DMD`AG[JK>@AEDHICQ VISIA XGU<C>E;YCQก:Jก:Zก?D
MD`AG[JK>@^9V@=][FOJ:Q C?_AJHICQG?_?กRJกDlWVWI
O;:QVa?A;ABCD= กD`^>>_?Q;Q^LUXGUO?@ AEDHICQ VISIA 
กn_`J:Z_a?JFJX>YAVU?A>[G  

_?กcYCGh;_a?JFJกD`^>>VWIMD`AG[J>YF@AEDHICQ 
VISIA RJL?D?QVWI 2 9ZFU? ]hYAcY?DUFGF[_:@D?@VWI 7, 8, 9 
^;` 10 RZOJY?>Y?JVWIX>YD:ZA;ABCD=GW_a?JFJกD`^>>
;>;QG?กกFU?>Y?JVWIAMNJก;TUGEFZETGC@U?QAOnJX>Yb:> 
AGHIC9[_?Dl?C?@TcCQ]hYAcY?DUFGF[_:@V:dQ 4 D?@ 9ZFU?C@hU
RJก;TUGC?@T 31-40 Mk 1 D?@, ก;TUGC?@T 41-50 Mk 1 D?@ 
^;`ก;TUGC?@T 51-60 Mk 2 D?@ ^;` 2 D?@GWMD`F:L[<:G]:<
^<Q^>> 2-4 b:IFKGQLUCF:J ^;` 2 D?@<:G]:<^<Q^>> 
0.5-1 b:IFKGQLUCF:J _`AOnJX>YFU? PDLROY];ก?DD:ก\?VWI
>WRJV:dQ 3 ก;TUGC?@T^;`MD`F:L[ก?D<:G]:<^<Q^>>VWI
^LกLU?Qก:JK>@ 2 D?@VWI<:G]:<^<Q^>>JYC@กFU? EHC 
]hYAcY?DUFGF[_:@D?@VWI 8 ^;` 10 _a?JFJกD`^>>;>;Q
G?กกFU? 

];_?กก?DMD`AG[JD`>:ZEF?G9PQ9CR_ 9ZFU?
]hYAcY?DUFGF[_:@VTกEJGWEF?G9PQ9CR_^;` 7 RJ 10 EJ
9PQ9CR_G?ก BPIQEF?G9PQ9CR_cCQ]hYM�F@ AMNJ 
subjective assessment VWI<a?E:i <C>E;YCQก:Zก?DVWI
]hYAcY?DUFGF[_:@ 9 D?@LYCQก?DVa?A;ABCD=RZOJY?>Y?JVWI
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AMNJก;TUGEFZETGLUCO;:Q<[dJ<T>ก?DF[_:@ AGHICAMDW@ZAVW@Zก:Z
ก?DePก\?cCQ Kauvar กnX>Y];Rก;YAEW@Qก:J BPIQ9ZFU? 18 RJ 
20 EJ9PQ9CR_M?Jก;?QjPQ9PQ9CR_G?ก12 

];cY?QAEW@QVWI9Z EHC DC@^>Q (transient mild 
erythema) C@hUJ?JXGUAก[J 24 b:IFKGQRJ]hYAcY?DUFGF[_:@ 6 D?@ 
^;`DC@>a?9ZRJ]hYAcY?DUFGF[_:@ 2 D?@ BPIQRJก?DePก\?cCQ 
Bernstein 9ZDC@^>Q^;`ZFGRJ]hYM�F@VTกD?@D`>:ZJYC@
jPQM?Jก;?Q14 DC@>a?VWI9ZRJก?DePก\?JWd C?_Aก[>_?ก
9?D?G[ALCD=cCQA;ABCD=, cryogen burn ^;`Mv__:@VWI<a?E:i
CWกMD`ก?DOJPIQEHC ก?D<:G]:<^<Q^>>BPIQAMNJMv__:@
g?@JCกVWIGW];LUCก?DD:ก\?^;`ก?DAก[>];cY?QAEW@Q V?Q
]hYF[_:@X>YA;HCกVa?ก?DePก\?RJbUFQA>HCJกDก�?EGjPQA>HCJ
LT;?EG A9HICO;WกA;WI@Q^<Q^>>_:>RJbUFQ�>hDYCJ ^;`X>YROY
Ea?^J`Ja?ก?DO;WกA;WI@Q^;`M�CQก:J^<Q^>>O;:Qก?DVa?
A;ABCD= DFGV:dQROYRbYEDWGก:J^>>VWI_:>ROYL;C>D`@`AF;?VWI
AcY?DUFGF[_:@ ]hYAcY?DUFGF[_:@V:dQ<CQD?@GWMD`F:L[ก?D<:G]:<
^<Q^>>G?กcPdJ ]hYAcY?DUFGF[_:@D?@^DกAก[>DC@>a?O;:QVa?
A;ABCD=ED:dQ<T>VY?@ BPIQXGUAก[>cPdJO;:QVa?A;ABCD= 2 ED:dQ^Dก 
]hYAcY?DUFGF[_:@D?@VWI 2 Aก[>DC@>a?O;:QVa?A;ABCD=ED:dQVWI 1 ^;` 
2 _PQGWcYC9PQD`F:QRJก?D9[_?Dl?A;HCก]hYM�F@Va?A;ABCD= XGU
EFDVa?A;ABCD=RJ]hYVWIXGU<?G?DjO;WกA;WI@Qก?D<:G]:<
^<Q^>>O;:QVa?A;ABCD=X>Y AJHICQ_?กC?_Va?ROY];ก?DD:ก\?
XGU>W ^;`GWKCก?<Aก[>];cY?QAEW@QX>YG?กcPdJ ];cY?QAEW@Q
>Y?JEF?GA_nZMF> (pain score) RJก?DePก\?JWdGWEU?Ao;WI@ 
2.44 E`^JJ BPIQLIa?กFU?AGHICAVW@Zก:Zก?DePก\?cCQ Kauvar 
BPIQ pain score = 5.44 ^;` 3.75 E`^JJ AGHICRbY 
conventional handpiece ^;` CHP L?G;a?>:Z12 

ก?DRbY CHP VWIX>Y>:>^M;QRbYRJก?DePก\?JWdDUFGก:Z
AEDHICQ PDL VWIGWC@hUA>[G <?G?DjRbYRJก?DD:ก\?กD`^>>ZJ
RZOJY?X>YAbUJA>W@Fก:ZAEDHICQDTUJROGU K>@AMNJ                  

ก?DMD`@TกL=RbYAEDHICQA;ABCD=VWIGWC@hUROYAก[>MD`K@bJ=
G?กcPdJ ^;`C?_Va?ก?DePก\?RJ]hYAcY?DUFGF[_:@_a?JFJ
G?กcPdJ ODHCePก\?];cCQ PDLRJ9?D?G[ALCD=VWI
^LกLU?Qก:JRJก?DePก\?LUCXM 
กEPPE<CnMNOกLQ 

]hYF[_:@cCcCZ9D`ETl DCQe?<LD?_?D@=J?@^9V@=
MD`F[LD C:eF?JJV= C?_?D@=VWIMDPก\?F[V@?J[9Jf= DCQ
e?<LD?_?D@=J?@^9V@=F[F:yJ= กUCก[_ C?_?D@=^9V@=
Oi[QG?D[\? 9Qe=9�y[9:Jf= ^;`C?_?D@=J?@^9V@=C:ED
F:yJ= b[Qb:@ VWIX>YกDTl?MD`AG[J];ก?DF[_:@ ^;`ZD[\:V 
Loreal (Thailand) _a?ก:> ]hY<J:Z<JTJQ?JF[_:@ DFGjPQ
]hYAกWI@FcYCQRJQ?JF[_:@JWdVTกVU?J 
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