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Efficacy of fractional bipolar 

radiofrequency for reduction of facial 

wrinkles in Asians. 
Korbkarn Pongpairoj MD, 

Nopadon Noppakun MD. 
 

ABSTRACT: 
KORBKARN  P,  NOPADON  N.  EFFICACY OF FRACTIONAL BIPOLAR RADIOFREQUENCY FOR 
REDUCTION OF FACIAL WRINKLES IN ASIANS. THAI J DERMATOL 2010; 26:183-198. 

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE, KING 
CHULALONGKORN MEMORIAL HOSPITAL, BANGKOK, THAILAND. 

Background : A novel fractional bipolar radiofrequency device is a new wrinkle treatment approach. 
Histopathological study showed different tissue impacts depending on treatment parameters. There was only one report 
that compared the efficacy of the treatment at different energy levels.  

Objectives : To evaluate the effectiveness of the fractional bipolar radiofrequency in the treatment of facial 
wrinkles in Asians� skin at different energy levels. 

Materials and Methods : Twenty-eight patients were randomized to receive treatment on one half of the 
face, while the other half was served as a control. Treatments were performed every 4 weeks for 3 consecutive sessions. 
Each patient was treated with the energy level that caused moderate erythema and moderate edema at 5 minutes after 
testing.   Clinical   improvements  were  assessed at baseline and at 1, 3  and  6 months  after the last treatment.   Objective  
measurement of wrinkles was done by Visioscan. Three blinded dermatologists evaluated photographs of the patients. 
Wrinkles were also assessed by the patients using grading scale. 
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Results : In both low and high energy groups, wrinkles on the treated side evaluated by Visioscan 
significantly decreased when compared with the control group (p value  = 0.001, Paired T-test). The results from the 
patients� assessement of their wrinkles also showed significant improvements (p value = 0.001 and 0.011, respectively , 
Wilcoxon-signed ranks test). Physician�s global assessment of wrinkles showed no statistically significant differences 
from the control group (p value = 0.317, Wilcoxon-signed ranks test). When compared between low and high energy 
groups, no statistically significant differences were detected from all measurements. (p value = 0.773 for Visioscan, p 
value = 0.595 for Fitzpatrick wrinkles severity scores, p value = 0.418 for physician�s global assessment of wrinkles and p 
value = 0.736 for patient�s assessment, ANCOVA) 

Conclusion :  At 6 months after completed 3 treatments, our study showed no statistically significant 
differences in facial wrinkles treated with fractional bipolar radiofrequency between low and high energy levels. 

Key words : fractional radiofrequency, wrinkles, asians 

 

;<=>?@AB: 
CB;CDEFGH  IJKHLIMNFGH  GO?P  GI=QR  CDNSTNU@;S<U@;VPCDNN>CWDNXYZNB@;G[;\G]D[G=GS _̂YB`D@SBS Û@?]Z@

=P_aG=ZDbcUaZX<@QNd;;e;AJ ÀZG<UaNd?>;IP>JJDGSfPUa@gADJC>G  ZDN`DNMN=VXZ\G>J 2553; 26:183-198. 

1232456278459:2  ;2<4562=2:>?@217?A  <BCDE9:@217?A  8>F2GHI?BAJK2459:2GL:   

<UabD : 89::;8<9:=>?:@ABCDBECF9GHEI9A?=JH KILMCK?9GNHM?=OAP:QBBRBSTUS?CVWXC89::;8<9OHMY;ZC9[\>CDEGS  
89:]\8<9O9TYA9J=?=OA9YB?S9^IOHMV8=_[\>C8;BVCL>@VALM@GHK?9GR`8`S9T8;C[\>C8;BY9:9G=V`@:aOHMDbF  R`S89:]\8<9OHMVW:HABVOHAB
^I89::;8<9O9TKI=C=8VGLM@DEF89::;8<9_F?A:Q_;BYI;TT9C`S9T8;CA;TGHCF@A 

Z>gcQTNd`J=H : VYLM@]\8<9W:QU=OJ=c9Y[@TKILMCK?9GNHM?=OAP:QBBRBSTUS?CDC89:I_:=>?:@ABCDBECF9[@TKCVbL>@
U9AV@VbHA  VW:HABVOHAB:QE?S9T8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMAG988?S9RIQCF@A8?S9 14.5 fgI`S@89::;8<9 3 
K:;>T 

ZXiUCDNKjCWD :  @9U9UG;K: 28 :9A OHMGH:=>?:@ABCDBECF9fQd_F:;B89:UPSGVYLM@:;8<9K:\MTiH8[@TDBECF9_F?AKILMC
K?9GNHM?=OAP:QBBRBSTUS?Cfj9C?C   3  K:;>T   OP8  4 U;W_9Ea   k_ADbFDBECF9@H8_F9CVWXC`;?K?BKPG   ^gFWl?AR`SIQ:9AfQd_F:;B
89::;8<9_F?A:Q_;BYI;TT9COHMOj9DEFV8=_K?9GB?GR_TDC:Q_;BW9C8I9TOHM 5 C9OHEI;TO_U@B  GH89:`:?f`=_`9Gk_A?;_:=>?
:@A_F?AVK:LM@T  Visioscan  RIQB;CO\8c9Y_F?AVK:LM@TB;CO\8c9Y VISIA   OHM8S@CDEF89::;8<9RIQEI;TV:=MG89::;8<9V_L@COHM 3, 
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5 RIQ 8 W:QVG=C^I89:VWIHMACRWITO9TKI=C=8[@T:=>?:@Ak_ARYOAa^=?EC;T 3 OS9CVW:HABVOHAB:gWNS9A:QE?S9T8S@C89:
:;8<9RIQVGLM@U=>CUP_89::;8<9  RIQ^gFWl?AW:QVG=CK?9GVWIHMACRWIT[@T:=>?:@A[@T`CVOHAB8;B8S@C:;8<9 

VPCDNKjCWD :  ^gFWl?A8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMAG988?S9RIQCF@A8?S9 14.5 fgI GH:=>?:@ABC
DBECF9I_IT@AS9TGHC;AUj9K;nO9TUN=`=VGLM@VW:HABVOHAB8;B8IPSGK?BKPG O;>Tf9889:?;__F?AVK:LM@T Visioscan (p value  = 0.001, 
Paired T-test) RIQf9889:W:QVG=Ck_A^gFWl?A (p value = 0.001 RIQ 0.011 `9GIj9_;B, Wilcoxon-signed ranks test)  R`S89:
W:QVG=CO9TKI=C=8k_ARYOAâ =?EC;T 3 OS9CW:QVG=Cc9YNS9A[@T^gFV[F9:S?G?=f;A dGSYBK?9GR`8`S9T@AS9TGHC;AUj9K;nVGLM@
VW:HABVOHAB8;B8IPSGK?BKPG (p value = 0.317, Wilcoxon-signed ranks test)  VGLM@VW:HABVOHAB^I89::;8<9:QE?S9T8IPSGOHM
d_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMAOHMG988?S9RIQCF@A8?S9 14.5 fgI dGSYBK?9GR`8`S9T@AS9TGHC;AUj9K;nO;>Tf9889:
W:QVG=C_F?AVK:LM@T Visioscan, Fitzpatrick wrinkle severity scores RIQK?9GVWIHMACRWIT[@T:=>?:@AOHMW:QVG=Ck_ARYOAa  
:?GO;>TK?9GVWIHMACRWIT[@T:=>?:@AOHMW:QVG=Ck_A^gFWl?A (p value = 0.773, 0.595, 0.418 RIQ 0.736 `9GIj9_;B, ANCOVA) 

`NQTVP : 89:VW:HABVOHAB^I89::;8<9:=>?:@ABCDBECF9DCKCVbL>@U9AV@VbHA_F?AKILMCK?9GNHM?=OAP:QBBRBSTUS?C
k_ADbF:Q_;BYI;TT9CVeIHMA`S9T8;C dGSYBK?9GR`8`S9T@AS9TGHC;AUj9K;n:QE?S9T89::;8<9_F?A:Q_;BYI;TT9CVeIHMAG988?S9
E:L@CF@A8?S9 14.5 fgI`S@89::;8<9 3 K:;>T OHM 6 V_L@CEI;T89::;8<9  

=kD k̀D=>E :  KILMCK?9GNHM?=OAP:QBBRBSTUS?C, :=>?:@A, KCV@VbHA 
 

WoffPB;C 89::;8<9:=>?:@ABCDBECF9_F?AVK:LM@TGL@ G;8
Oj9k_ADbFVIVi@:aUj9E:;BW:;BUc9Y^=? (laser 
rejuvenation) R`SKCOHMGHUH^=?V[FGfQGHk@89UV8=_^I
[F9TVKHATf9889::;8<9_F?AVIVi@:ad_FG988?S9KC^=?[9? 
VCLM@Tf98VGp_UHVGI9C=CGHK?9GU9G9:NDC89:_g_i;BRUT
d_FEI9AbS?TK?9GA9?KILMC1 C@8f98CH> A;TYB?S9VIVi@:a
RIQRUTDbF:;8<9:@AVEHMA?ASC d_FdGSKS@A_HC;8  VCLM@Tf98
VUFCDAK@II9VfCdGSGH chromophore2  f\TVWXCOHMG9[@T89:
Cj9KILMCK?9GNHM?=OAPG9DbF 

KILMCK?9GNHM?=OAP (Radiofrequency current) VWXC
8:QRUdrrs9OHMGHK?9GNHMUgTKL@`;>TR`S 0.3 N\T 10 MHz VGLM@
^S9CdWBC^=?EC;TfQ8S@DEFV8=_K?9G:F@C`S@VCL>@VALM@G98
CF@AVYHATD_[\>C8;BK?9GNHM[@T8:QRUdrrs9 @PuEcgG= 
RIQK?9GU9G9:N DC89:Cj9drrs9[@TVCL>@VALM@C;>C k_A

dGSV8HMA?[F@T8;B89:_g_i;BYI;TT9Ck_A epidermal 
melanin Oj9DEFRGFKCOHMGHUH^=?V[FG8pU9G9:NDbFd_F@AS9T
WI@_c;A3,4 VK:LM@TGL@OHMDbFKILMCK?9GNHM?=OAP 
(Radiofrequency device) d_F:;B89:A@G:;Bf98@TKa89:
@9E9:RIQA9 (FDA) [@TUE:;w@VG:=89VYLM@DbFDC89:
:;8<9:=>?:@A:@B_?T`9`;>TR`SWx K.].20024 `S@G9d_FGH89: 
Y;ZC9KILMCK?9GNHM?=OAP:QBBRBSTUS?C[\>C i\MTd_F:;B89:
A@G:;Bf98 FDA [@TUE:;w@VG:=89 VGLM@V_L@C8;CA9AC 
K.].2008 DEFDbFDC89:Oj9 skin rejuvenation d_F 
89:]\8<9O9TYA9J=?=OA9YB?S9K?9G:F@COHMV8=_[\>Cf98
89::;8<9fQGH^I`S@VCL>@VALM@DCb;>CEC;TROFVWXCB:=V?u
8?F9T8?S9^I`S@b;>CEC;T8j9Y:F9_F9CBCKL@VWXC:gWWx:9G=_ 
Oj9DEFV8=_89:f;_:QVBHABDEGS[@TVUFCDAK@II9VfCDCb;>C
EC;TROF DC[uQOHM̂ =?EC;T_F9CBCd_F:;B^I8:QOBCF@A 
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(sublative fractional resurfacing) f\TI_k@89U89:V8=_^I
[F9TVKHAT R^IE9AV:p? :QAQV?I9ryzC`;? (downtime) CF@A  
I;8<uQ_;T8IS9?R`8`S9Tf98OHMYBDCVIVi@:a:QBBRBST
US?CbC=_GHR^Ii\MTfQV8=_^I`S@b;>CEC;T8j9Y:F9G988?S9
b;>CEC;TROFDEFI;8<uQVWXC:gWkKCE:L@:gWROST (ablative 
fractional resurfacing)  89:]\8<9O9TYA9J=?=OA9YB?S9
^IOHMV8=_[\>C8;BVCL>@VALM@OHMd_F:;B89::;8<9_F?AKILMCK?9GNHM
?=OAP:QBBRBSTUS?C[\>C8;BY9:9G=V`@:aOHMDbFDC89::;8<9 
8IS9?KL@ kW:R8:GV@i\MTGH:Q_;BYI;TT9C`Mj9 fQOj9DEFV8=_ 
coagulation, subnecrosis RIQK?9G:F@C[\>CG988?S9R`S
`L>C8?S9 US?C89::;8<9_F?AkW:R8:GiHi\MTGH:Q_;B
YI;TT9CUgT8?S9 fQV8=_ ablation VWXCEI;8 RIQITd_FI\8

8?S9 @AS9Td:8p`9G 89:]\8<9OHMVW:HABVOHAB^IO9TKI=C=8
A;TGHCF@A 
Z>gcQTNd`J=HlBJCDNZXF>@  (Objective)  

VYLM@]\8<9W:QU=OJ=c9Y[@T Fractional Bipolar 
Radiofrequency DC89:I_:=>?:@ABCDBECF9[@TKCVbL>@
U9AV@VbHAVW:HABVOHAB:QE?S9T8IPSGOHMd_F:;B89::;8<9_F?A
:Q_;BYI;TT9CVeIHMAG988?S9RIQCF@A8?S9 14.5 fgI `S@89:
:;8<9 3 K:;>T 
Z>`?QePdZXiUCDN 

NoTe;;JDGZXF>@ 
VWXC89:]\8<9RBBUPSG VW:HABVOHAB8;B8IPSGK?BKPG

k_AW|_[F9TV_HA? k_AGH8}V8u~aDC89:K;_VIL@8_;TRU_T
DC`9:9TOHM 1 

 

gDNDJ<Ua 1 RU_T8}V8u~aDC89:K;_VIL@8^gFV[F9:S?G89:]\8<9 

• CpSCRqH[GCDN=>?SP_BCSl]DbDKjCWD 

1. KCVbL>@U9AV@VbHAOHMGH@9AP:QE?S9T 21-70 Wx 
2. GH:=>?:@ABCDBECF9VOHABd_F8;B Fitzpatrick Classification of Wrinkling and Degree of Elastosis score 2-9 k_A

GHKQRCCBCDBECF9O;>TU@T_F9C`S9T8;CdGSV8=C 2 R`FG  
3. U9G9:NW�=B;`=`9G:QVBHAB?=JH?=f;Ad_F RIQG9`:?f`=_`9Gd_F`S@VCLM@T`9GC;_ 
4. ^gFWl?A`F@TITbLM@DCDBA=CA@GV[F9:S?G89:?=f;A  
5. dGSGHK?9GVUHMAT`S@89:`;>TK::ca  

• CpSCRqH[GCDN=>?SP_BCBBCFDCCDNKjCWD  

1. En=T`;>TK::ca E:L@DEFCGBP`: 
2. GHk:KW:Qfj9`;? VbSC k:KE;?Df  VB9E?9C   
3. cgG=KPFG8;CB8Y:S@T E:L@d_F:;BA98_cgG=KPFG8;C 
4. GHW:Q?;`=89:E9A[@TR^IOHM̂ =_W8`= VbSC R^IVWXCCgC keloid 
5. GHW:Q?;`=K?9G^=_W8`=[@Tb;>CEC;T8j9Y:F9E:L@EC;TROF k_AVeY9Q@AS9TA=MTNF9V8HMA?[F@T8;B collagen E:L@ 

microvascularity 
6. GHk:K^=?EC;TDCB:=V?uOHMfQDEF89::;8<9 E:L@GH inflammatory skin conditions  
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7. GHW:Q?;`=GQV:pTE:L@ premalignant lesions E:L@GQV:pT@LMCDCB:=V?uOHMfQDEF89::;8<9 
8. GH vascular lesion :@AU;8E:L@ permanent make-up DCB:=V?uOHMfQDEF89::;8<9 
9. GH active electrical implant DC:S9T89A   
10. GH permanent implant DCB:=V?uOHMfQDEF89::;8<9 VbSC metal plates and screws E:L@eH_U9:VKGH  
11. GHW:Q?;`= anticoagulative E:L@ thromboembolic condition E:L@d_F:;BA9 anticoagulation c9ADC 1 U;W_9Ea 
12. d_F:;BA9 non-steroidal anti-inflammatory drugs(NSAIDS) 1 U;W_9Ea8S@CRIQEI;T:;8<9 
13. DbF Retinoids, antioxidants E:L@ skin nourishing supplements DCbS?T 2 V_L@C 
14. d_F:;BA9 Isotretinoin c9ADC 6 V_L@C 
15. d_F:;B facial dermabrasion E:L@ chemical peel c9ADC 3 V_L@C 
16. d_F:;B89::;8<9_F?A radiofrequency E:L@ light-based device DCbS?T 6 V_L@C 
17. d_F:;B89::;8<9_F?A?=JH resurfacing , face lift E:L@^S9`;_VWIL@8`9DCbS?T 1 Wx 
18. d_F:;B89:^S9`;_@LMC� DCB:=V?uOHMDEF89::;8<9c9ADC 6 V_L@C (E:L@G988?S9 6 V_L@C 8:uHA;TdGSE9AVWXCW8`=)  
19. eH_ Botox, collagen, d[G;CE:L@U9:@LMCB:=V?uOHMfQDEF89::;8<9DCbS?T 9 V_L@C 
20. ^gFWl?AGH[F@EF9G[@T89:DbFA9b9 VbSC RYFA9 
21. ^gFWl?AOHM unreliable RIQ poor compliance 

 

l>YGgBG[GCDN?kDSGXGCDNZXF>@ 
RBSTDBECF9^gFWl?AR`SIQKCVWXC 2 _F9C (iF9ARIQ[?9)  

NS9Ac9YECF9O;>TU@T_F9C_F?AVK:LM@TB;CO\8c9Y VISIA, 
?;_:=>?:@A_F?AVK:LM@T Visioscan  f98C;>CUPSGk_ADbF block 
randomization (block of 4 UI;BE:L@dGSUI;B8;B block of 
6 @AS9TUPSG) VYLM@DEF89::;8<9DBECF9_F9CEC\MT_F?AKILMC
K?9GNHM?=OAP:QBBRBSTUS?Cfj9C?CO;>TEG_ 3 K:;>T ES9T8;C
K:;>TIQ 4 U;W_9Ea DBECF9@H8_F9CVWXC8IPSGK?BKPG  ^gFOHMGH
W:Q?;`= Recurrent herpes simplex infection B:=V?u

DBECF9fQd_F:;B prophylactic systemic antiviral 
treatment _F?A Acyclovir (400 mg) ?;CIQ 2 K:;>T5,6 `;>TR`S 
2 ?;C 8S@C89::;8<9fCN\T 10 ?;C EI;T89::;8<9E:L@
fC8:QO;MTR^IE9A ^gFV[F9:S?G?=f;AfQd_F:;B89:RWQA9b9
VeY9QOHM (15%Lidocaine) DC`j9RECSTOHMfQDEF89::;8<9   
1 b;M?kGT8S@COj9E;`N89: 
CDNSP_BCNd?>;IP>JJDG<Ua[\]CDNN>CWD 

Treatment parameters OHMVK:LM@TU9G9:N`;>Td_F GH_;TCH> 
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gDNDJ<Ua 2 Treatment parameters OHMU9G9:N`;>Td_F 
Program A B C 

Coverage rate 5% 10% 5% 10% 5% 10% 

Presets (J) 4-8 4-8 8-16 8-16 17-25 17-25 

 
^gFV[F9:S?G?=f;AOP8:9AfQd_F:;B89::;8<9_F?A 

5%Coverage US?C:Q_;BYI;TT9COHMDEF89::;8<9^gF?=f;AfQ
VIL@8DEFVEG9QUG8;B^gFWl?AR`SIQKC k_AY=f9:u9`9G
V8u~a_;TCH>  

• DC89::;8<9K:;>TR:8: Y=f9:u9`9G baseline 
Fitzpatrick Classification of Wrinkling and 
Degree of Elastosis RIQOj9 test spot DC`j9RECST
ECF9`S@DBEg_F9COHMfQDEF89::;8<9 k_AV:=MG`FCOHM
:Q_;BYI;TT9C _;TRU_TDC`9:9T  

 

gDNDJ<Ua 3 RU_TEI;8V8u~a89:VIL@8 Treatment parameter DC89::;8<9K:;>TR:8 
Fitzpatrick Wrinkles severity scores Treatment parameters 

Class Score %Coverage Program Starting energy level 

I 1-3 5% A 4 
II 4-6 5% B 8 
III 7-9 5% C 16 

 
f98C;>C_gW�=8=:=A9`@BUC@T[@T^=?EC;TOHM 5 C9OH

EI;TO_U@B RIQVIL@8DbF:Q_;BYI;TT9COHMOj9DEFV8=_K?9G
R_TRIQB?GDC:Q_;BW9C8I9T:;8<9DBECF9_F9CC;>C  
US?CDC89::;8<9K:;>TOHM 2 RIQ 3  RYOAafQOj9 test spot 
8S@CDEF89::;8<9R`SIQK:;>T k_AV:=MG`FCOHM:Q_;BYI;TT9COHM
DbFDC89::;8<9K:;>T8S@C   
\P>JCDNN>CWD 

^gFWl?AOP8:9AfQd_F:;BK:HGDEFK?9GbPSGbL>CO9ECF9VWXC 
Hydrobase, K:HG8;CR__ (Neutrogena Ultra Sheer 
SPF50+PA+++) RIQd_F:;BUBgSIF9TECF9bC=_V_HA?8;C 

(Chula soap) k_A^gFWl?AOP8:9AfQdGSU9G9:NDbFK:HGO9
ECF9@LMC C@8f98d_F:;B@CPn9`f98RYOAa^gF?=f;A 
CDNTNdSbXGVPCDNN>CWD 

fQGH89:NS9Ac9Y^gFV[F9:S?G?=f;A 4 K:;>T KL@OHM baseline 
RIQVGLM@`:?f`=_`9GOHM 1, 3 RIQ 6 V_L@C EI;TDEF89:
:;8<9K:B 

CDNZ>?VP?]Z@S=N_aBJ VIsioscan 8j9EC_`j9RECSTOHMDbF
DC89:?;_OHM 1 ViC`=VG`:f98E9T`9@@8G9_F9C[F9T VGLM@
I98VUFCUGGP`=DCRC?C@C[C9C8;BYL>C_=C k_A?;_^I
[uQ^gFWl?A@AgSDC@=:=A9BNUHECF9Y;8W8`= DbFKS9 Surface 
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Evaluation of wrinkles (SEw) OHMKj9C?uk_AkW:R8:G
K@GY=?V`@:a   

CDNTNdSbXGVPM?@eI<@H 3 <ADGi\MTdGSV8HMA?[F@T8;B
T9C?=f;A (independent blinded dermatologists) fQOj989:
W:QVG=C:Q_;BK?9G:PCR:T[@T:=>?:@A`9G Fitzpatrick 
wrinkles scale RIQW:QVG=CK?9GVWIHMACRWITk_A:?G
[@T:=>?:@ABCDBECF9_F9COHMDEF89::;8<9RIQ_F9CK?BKPG  
k_ADEFKQRCC`;>TR`S -4 to 4 [1  =_H[\>CVIp8CF@A (1-25%), 
2 =_H[\>CW9C8I9T (26-50%),3 =_H[\>CG98 (51-75%), 4 =
_H[\>CG98OHMUP_ (76-100%), 0  =dGSVWIHMACRWIT(0% ), RAS
IT d_FR8S -1 =-1 to -25%; -2 =-26 to -50%;-3 = -51 to -
75%; -4= -76 to -100%]  ^gF?=f;AfQGH89:f;_Oj9:E;U[\>C
Uj9E:;B89:VW:HABVOHAB:gWNS9A8S@CV:=MG?=f;A8;B:gWNS9A
EI;T89::;8<9 1 V_L@C, 3 V_L@CRIQ 6 V_L@C  O;>TCH> ^gF?=f;A
R`SVYHAT^gFV_HA?OHMfQ:gF?S9:E;UD_EG9AN\T:gWDCV_L@CD_ 
RIF?V:HAT[F@RBBUPSGO;>TV?I9OHM`:?f`=_`9G EG9AVI[
^gFWl?ARIQ_F9C[@TDBECF9 VYLM@DEFRYOAâ gFW:QVG=CdGSGH

@K`=DCRTS[@TV?I9  C@8f98CH> RYOAaOP8OS9CfQdGSO:9B
?S9GH89:W:QVG=C:gWV_=GB9T:gWi>j9G988?S9 1 K:;>T   

KS9OHMd_Ff9889:W:QVG=COHM^gF?=f;AfQCj9G9?=VK:9QEa^I 
d_FR8S KS9w9CC=AG (Mode) 8:uHRYOAa@AS9TCF@A 2 DC 3 
OS9CDEF89:W:QVG=CVEGL@C8;C E:L@KS9G;JAw9C (Median) 
8:uHdGSGHRYOAaOS9CD_DEF89:W:QVG=Ci>j98;C 

CDNTNdSbXGVPM?@Vo]TwZ@ fQOj989:W:QVG=CK?9G
VWIHMACRWITk_A:?G[@T:=>?:@ABCDBECF9R`SIQ_F9C
[@T`C VW:HABVOHAB8;BDBECF9_F9CC;>C8S@CV:=MG?=f;A  k_A
DEFKQRCC`;>TR`S -4 to 4 [1=_H[\>CVIp8CF@A (1-25%), 2 =_H
[\>CW9C8I9T (26-50%),3 =_H[\>CG98 (51-75%), 4 =_H[\>C
G98OHMUP_ (76-100%), 0  =dGSVWIHMACRWIT(0% ), RASIT 
d_FR8S -1 =-1 to -25%; -2 =-26 to -50%;-3 = -51 to -
75%; -4= -76 to -100%] 
VPCDNZXF>@ 

^gFV[F9:S?G?=f;Afj9C?C 28 :9A VWXCb9A 2 KC (7%), 
En=T 26 KC (93%) GHI;8<uQYL>Cw9C_;TRU_TDC `9:9T
OHM 4 

 
gDNDJ<Ua 4 I;8<uQYL>Cw9C[@T^gFV[F9:S?G?=f;A 28 :9A RA8`9G:Q_;BYI;TT9CVeIHMAOHMd_F:;B`S@89::;8<9 3 K:;>T 

l]BboP 

VPCDNKjCWD 

CPQAb<UaL?]N>;IP>JJDGSfPUa@G]B@CZAD 

14.5FoP (18 =G) 

CPQAb<UaL?]N>;IP>JJDGSfPUa@bDCCZAD 

14.5FoP (10 =G) 

VY] 
En=T   =  18  KC (100%) 

b9A    =   0   KC (0%) 
En=T =  8  KC (80%) 
b9A  =  2  KC (20%) 

@9AP (Wx) 

@9APVeIHMA (KS9VBHMATVBCG9`:w9C) = 
53.67(5.25) 

@9APCF@AUP_      =  41 
@9APG98UP_      =  61 

@9APVeIHMA (KS9VBHMATVBCG9`:w9C) = 
56.80 (6.25) 

@9APCF@AUP_     =  49 
@9APG98UP_     =  65 
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K?9GV[FG[@TUH^=? (Skin phototype) 
III  =    4 KC (22%) 
IV  =  14 KC (78%) 

III  =    2 KC (20%) 
IV  =    8 KC (80%) 

W:Q?;`=89:Ng8RUTR__ (b;M?kGT`S@?;C) 
• CF@A8?S9 2 b;M?kGT 
• 2-3 b;M?kGT 
• G988?S9 3 b;M?kGT 

 
11   (61%) 
5   (28%) 
2   (11%) 

 
8   (80%) 
2   (20%) 
0   (0%) 

W:Q?;`=89:DbFK:HG8;CR__ 
• dGSVKADbF 
• DbFVWXCB9TK:;>T 
• DbFVWXCW:Qfj9 

 
0   (0%) 

10   (56%) 
8   (44%) 

 
1   (10%) 
6   (60%) 
3   (30%) 

W:Q?;`=89:UgBBPE:HM 
• dGSUgB 
• UgB 

 
18 (100%) 

0 (0%) 

 
10 (100%) 

0 (0%) 

W:Q?;`=89::;8<9_F?AE;`N89:@LMC          
8S@CV[F9:S?G?=f;A  
• eH_ Botulinum toxin  
• VIVi@:a  
• ̂ S9`;_ (face lift) 

 
0   (0%) 
2   (11%) 
1    (6%) 

 
 

1   (10%) 
1   (10%) 
0     (0%) 

KS9VeIHMA Fitzpatrick Classification of 
Wrinkling and Degree of Elastosis 8S@C
V:=MG?=f;A (S.D.) 

DBECF9iH8[?9 =  5.00 (0.84) 
DBECF9iH8iF9A =  4.67 (1.19) 

 
5.40 (0.52) 
5.10 (0.57) 

KS9VeIHMA Surface Evaluation of wrinkles 
(SEw) measured by Visioscan 8S@CV:=MG
?=f;A (S.D.) 

DBECF9iH8[?9 = 84.03 (13.81) 
DBECF9iH8iF9A = 81.10 (8.69) 

 
96.08 (13.27) 
100.52 (17.09) 

 
T9C?=f;ACH>OHM 6 V_L@CEI;TDEF89::;8<9K:B YB?S9O;>TDC

8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMAOHMG988?S9
RIQCF@A8?S9 14.5 fgI`S@89::;8<9 3 K:;>T GH:=>?:@ABC
DBECF9I_IT@AS9TGHC;AUj9K;nO9TUN=`=VGLM@VW:HABVOHAB

8;B8IPSGK?BKPG O;>Tf9889:?;__F?AVK:LM@T Visioscan (p 
value  = 0.001, Paired T-test) RIQf9889:W:QVG=Ck_A
^gFWl?A (p value = 0.001 RIQ 0.011 `9GIj9_;B, Wilcoxon-
signed ranks test)  R`S89:W:QVG=C^IO9TKI=C=8k_A
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RYOAa^=?EC;T 3 OS9CW:QVG=Cc9YNS9A[@T^gFV[F9:S?G?=f;A 
dGSYBK?9GR`8`S9T@AS9TGHC;AUj9K;nVGLM@VW:HABVOHAB8;B
8IPSGK?BKPG (p value = 0.317, Wilcoxon-signed ranks 
test) OHM 6 V_L@CEI;T89::;8<9 dGSYBK?9GR`8`S9T@AS9TGH
C;AUj9K;n:QE?S9T8IPSGOHMd_F:;B89::;8<9_F?A:Q_;B
YI;TT9CVeIHMAG988?S9RIQCF@A8?S9 14.5 fgI`S@89::;8<9 

3 K:;>T O;>Tf9889:W:QVG=C_F?AVK:LM@T Visioscan, 
Fitzpatrick wrinkle severity scores RIQK?9G
VWIHMACRWIT[@T:=>?:@AOHMW:QVG=Ck_ARYOAa :?GO;>T
K?9GVWIHMACRWIT[@T:=>?:@AOHMW:QVG=Ck_A^gFWl?A (p 
value = 0.773, 0.595, 0.418 RIQ 0.736 `9GIj9_;B, 
ANCOVA) 

65

70

75

80

85

90

95

100

105

110

115

Baseline Month 1 Month 3 Month 6

RF

Control

 
eVGOobX<Ua 1 RU_TKS9 SEw OHM?;__F?AVK:LM@T Visioscan DC8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMACF@A8?S9 14.5 fgI `S@
89::;8<9 3 K:;>T 

p value = 0.895 

p value = 0.016 

p value = 0.008 

p value = 0.001 
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65

70

75

80

85

90

95

100

105

110

115

Baseline Month 1 Month 3 Month 6

RF

Control

 
eVGOobX<Ua 2 RU_TKS9 SEw OHM?;__F?AVK:LM@T Visioscan DC8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMAG988?S9 14.5 fgI `S@
89::;8<9 3 K:;>T 

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

Baseline Month 1 Month 3 Month 6

RF

Control

 
eVGOobX<Ua 3 RU_TKQRCCK?9G:PCR:T[@T:=>?:@AW:QVG=C`9G Fitzpatrick classification DC8IPSGOHMd_F:;B89::;8<9_F?A 
:Q_;BYI;TT9CVeIHMACF@A8?S9 14.5 fgI`S@89::;8<9 3 K:;>T 

p value = 0.165 

p value = 0.003 

p value = 0.061 
p value = 0.001 

p value = 1.000 p value = 1.000 

p value = 0.331 

p value = 0.331 
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4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

Baseline Month 1 Month 3 Month 6

RF

Control

 
eVGOobX<Ua 4 RU_TKQRCCK?9G:PCR:T[@T:=>?:@AW:QVG=C`9G Fitzpatrick classification DC8IPSGOHMd_F:;B89::;8<9_F?A 
:Q_;BYI;TT9CVeIHMAG988?S9 14.5 fgI`S@89::;8<9 3 K:;>T 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

RF Control RF Control

2

1

0

 
                                                          Low energy group                           High energy group 

1  =_H[\>CVIp8CF@A (1-25%), 2 =_H[\>CW9C8I9T (26-50%),3 =_H[\>CG98 (51-75%), 4 =_H[\>CG98OHMUP_ (76-100%), 
0  =dGSVWIHMACRWIT(0% ), RASIT d_FR8S -1 =-1 to -25%; -2 =-26 to -50%;-3 = -51 to -75%; -4= -76 to -100% 

eVGOobX<Ua 5 RU_TK?9GVWIHMACRWIT[@T:=>?:@AOHM 6 V_L@CEI;TDEF89::;8<9i\MTW:QVG=Ck_ARYOAa VW:HABVOHAB8IPSGOHMd_F:;B 89::;8<9
_F?A:Q_;BYI;TT9CVeIHMACF@A8?S9RIQG988?S9 14.5 fgI S̀@89::;8<9 3 K:;>T  

p value = 0.591 

p value = 0.269 
p value = 0.168 

p value = 0.343 
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0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

RF Control RF Control

4

3

2

1

0

-1

-2

-3

-4

 
                                                     Low energy group                         High energy group 

1  =_H[\>CVIp8CF@A (1-25%), 2 =_H[\>CW9C8I9T (26-50%),3 =_H[\>CG98 (51-75%), 4 =_H[\>CG98OHMUP_ (76-100%), 
0  =dGSVWIHMACRWIT(0% ), RASIT d_FR8S -1 =-1 to -25%; -2 =-26 to -50%;-3 = -51 to -75%; -4= -76 to -100% 

eVGOobX<Ua 6 RU_TK?9GVWIHMACRWIT[@T:=>?:@AOHM 6 V_L@CEI;TDEF89::;8<9i\MTW:QVG=Ck_A^gFWl?A  VW:HABVOHAB8IPSGOHMd_F:;B 
89::;8<9_F?A:Q_;BYI;TT9CVeIHMACF@A8?S9RIQG988?S9 14.5 fgI`S@89::;8<9 3 K:;>T  
 

  
ODI<Ua 1 RU_TDBECF9_F9COHMDEF89::;8<9[@T^gFWl?A:9AEC\MTDC8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMACF@A8?S9 14.5 
fgI `S@89::;8<9 3 K:;>T VW:HABVOHAB8S@CDEF89::;8<9(c9YiF9A) RIQOHM 6 V_L@CEI;TDEF89::;8<9K:B (c9Y[?9)  
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ODI<Ua 2 RU_TDBECF9_F9COHMVWXC8IPSGK?BKPG[@T^gFWl?AVW:HABVOHAB8S@CDEF89::;8<9(c9YiF9A) RIQVGLM@U=>CUP_?=f;A (c9Y 
[?9) 
 

  
ODI<Ua 3 RU_TDBECF9_F9COHMDEF89::;8<9[@T^gFWl?A:9AEC\MTDC8IPSGOHMd_F:;B89::;8<9_F?A:Q_;BYI;TT9CVeIHMAG988?S9 14.5 
fgI `S@89::;8<9 3 K:;>T VW:HABVOHAB8S@CDEF89::;8<9(c9YiF9A) RIQOHM 6 V_L@CEI;TDEF89::;8<9K:B (c9Y[?9)  
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ODI<Ua 4 RU_TDBECF9_F9COHMVWXC8IPSGK?BKPG[@T^gFWl?AVW:HABVOHAB8S@CDEF89::;8<9 (c9YiF9A) RIQVGLM@U=>CUP_?=f;A (c9Y 
[?9)  
 

BOXTND@VPCDNZXF>@ 
EI;889:I_:=>?:@A[@TKILMCK?9GNHM?=OAP KL@ Oj9DEFV8=_

K?9G:F@C[\>CDCVCL>@VALM@DC@PuEcgG=OHMVEG9QUG VYLM@
8:Q`PFC89:U:F9TK@II9VfCDCb;>CEC;TROF  89:]\8<9O9T
YA9J=?=OA9DCT9C?=f;A[@T George J.Hruza7  YB?S989:
:;8<9_F?AkW:R8:GV@i\MTGH:Q_;BYI;TT9C`Mj98?S9 fQOj9DEF
V8=_ coagulation, necrosis RIQK?9G:F@C (sub-necrosis 
tissue heating) [\>CG988?S9kW:R8:GBHRIQiH  R`SfQIT
d_F`L>C8?S9 KL@ dGSV8=C 180 dGK:@C  DC[uQOHMkW:R8:G
iHfQV8=_ ablation VWXCEI;8  V8=_K?9G:F@C[\>CCF@A  R`S
@9fOj9DEFV8=_89:VWIHMACRWIT[@TVCL>@VALM@d_FI\8G988?S9 
1 G=II=VG`: T9C?=f;ACH>f\T`F@T89:VW:HABVOHAB
^I89::;8<9:QE?S9T8IPSGOHMd_F:;BYI;TT9CVeIHMACF@A8?S9
8;BG988?S9 14.5 fgI`S@89::;8<9 3 K:;>T k_A`;_OHMKS9 14.5 
fgI VCLM@Tf98VWXCKS98\MT8I9T[@T:Q_;BYI;TT9COHMVK:LM@T
U9G9:N`;>Td_F (`;>TR`S 4 N\T 25 fgI) OHM 6 V_L@CEI;TDEF89:
:;8<9K:B YB?S9O;>TDC8IPSGOHMd_F:;B89::;8<9_F?A:Q_;B
YI;TT9CVeIHMAG988?S9RIQCF@A8?S9 14.5 fgI GH:=>?:@ABC
DBECF9I_IT@AS9TGHC;AUj9K;nO9TUN=`=VGLM@VW:HABVOHAB

8;B8IPSGK?BKPG O;>Tf9889:?;__F?AVK:LM@T Visioscan RIQ
f9889:W:QVG=Ck_A^gFWl?A  R`S89:W:QVG=CO9TKI=C=8
k_ARYOAadGSYBK?9GR`8`S9T@AS9TGHC;AUj9K;nVGLM@
VW:HABVOHAB8;B8IPSGK?BKPG  RU_TDEFVEpC?S989::;8<9
_F?AKILMCK?9GNHM?=OAP:QBBRBSTUS?C@9fOj9DEF:=>?:@A
[C9_VIp8I_IT f\T`:?fYBd_Ff9889:?;__F?AVK:LM@T 
Visioscan i\MTU9G9:N`:?fYBK?9GVWIHMACRWIT[@T:=>?
:@Ad_FIQV@HA_8?S989:W:QVG=Cf98c9YNS9A  

VGLM@VW:HABVOHAB:QE?S9T8IPSGOHMd_F:;B:Q_;BYI;TT9C
`S9T8;C YB?S9^gFV[F9:S?G?=f;ADC8IPSGOHMd_F:;BYI;TT9CVeIHMA
G988?S9 14.5 fgI`S@89::;8<9 3 K:;>T GH@9APVeIHMARIQ:=>?
:@A`;>T`FC8S@CDEF89::;8<9G988?S9 f\TR8Fd[k_AOj989:
Kj9C?uVW:HABVOHAB^I89:]\8<9_F?A?=JH ANCOVA dGS
YBK?9GR`8`S9T@AS9TGHC;AUj9K;ndGS?S9^gFWl?AfQd_F:;B
89::;8<9_F?A:Q_;BYI;TT9CVeIHMAOHMG988?S9E:L@CF@A8?S9 
14.5 fgI O;>TCH> @9fVWXCVY:9Q89:RU_TDEFVEpCN\TK?9G
R`8`S9T:QE?S9TU@T8IPSGOj9d_FA98 VCLM@Tf9889::;8<9
_F?AKILMCK?9GNHM?=OAP:QBBRBSTUS?C@9fbS?AI_VYHAT:=>?
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:@A[C9_VIp8 E:L@@9fV8=_f98fj9C?C^gFV[F9:S?G?=f;ACF@A
V8=CdWf\TdGSU9G9:NRU_TDEFVEpCN\TK?9GR`8`S9Td_F 

f9889:OBO?C?::u8::GOHMV8HMA?[F@TYB?S9GH
89:]\8<9OHMDbFKILMCK?9GNHM?=OAP:QBBRBSTUS?CVYHAT
89:]\8<9V_HA?[@T George J. Hruza7 :;8<9@9U9UG;K:
fj9C?C 35 :9AOHMGH:=>?:@ABCDBECF9RIQW:QVG=C^IOHM 1 
V_L@CEI;TDEF89::;8<9  YB?S9 90% [@T^gFWl?AGH:=>?:@A
RIQK?9GV:HABVCHAC[@T^=?_H[\>Cf9889:W:QVG=Ck_A
RYOAa k_A 46% [@T^gFWl?AGH:=>?:@A_H[\>C@AS9TCF@A 40%  
RIQ 80% [@T^gFWl?AY\TY@Df`S@^I89::;8<9 k_A 40% 
Y@DfVIp8CF@A 17% Y@Df RIQ 23% Y@DfG98E:L@G98
OHMUP_  k_AYB?S989::;8<9_F?A:Q_;BYI;TT9COHMUgT8?S9fQ
DEF^I89::;8<9_H8?S9O;>Tf9889:W:QVG=Ck_ARYOAaRIQ
^gFWl?A (p value < 0.0001, ANOVA) fQVEpCd_F?S9^I
89:]\8<9CH>R`8`S9Tf98^I89:?=f;A[@TV:9EI9A_F9C i\MT
@9fV8=_f98Woff;A`S9T� _;TCH> 

NoTe;;JDGZXF>@ePdZXiUCDNTNdSbXGVPCDNN>CWD 
89:]\8<9[@T George J. Hruza dGSGH8IPSGK?BKPG R`SDbF
89:VW:HABVOHAB^I8S@CRIQEI;TDEF89::;8<9  :?GN\T
89:`:?f`=_`9GVYHAT 1 V_L@C  dGSVYHATY@DC89:
W:QVG=C^I89:U:F9TK@II9VfCDEGSDC:QAQA9? 
VCLM@Tf98^=?EC;TOHM_gV:HABVCHAC[\>CDCbS?TR:8@9fV8=_f98
W�=8=:=A9`@BUC@T[@TVCL>@VALM@EI;Td_F:;BK?9G:F@C i\MT
^IVEIS9CH>G;8VWXC@AgSVYHATb;M?K:9?   

Woff;AYL>Cw9C[@T^gFWl?A VbL>@b9`=VWXCWoff;AEI;8DC
89:8j9EC_UH^=? (skin phototype)  YB?S9KCOHMGHUH^=?
`S9T8;CfQGH@PB;`=89:ua  @989:RU_T  K?9G:PCR:TRIQ
:QBBWs@T8;C89:V8=_K?9Gb:9[@T^=?EC;TR`8`S9T8;C  
k_AfQYB@PB;`=89:uaRIQ@989:RU_T[@T^=?EC;TOHMNg8
Oj9I9Ak_ARUTR__ (Photoaging) DCKC^=?[9?d_F
G988?S98 ^gFV[F9:S?G?=f;AUS?CG98DC89:]\8<9[@T George 
J. Hruza GH^=?[9? [Fitzpatrick skin type II (17%), type 
III (71%) RIQ type IV (11%)]   

CDNN>CWD DCT9C?=f;ACH>^gF?=f;ADEF89::;8<9^gFWl?AOP8
:9Ak_ADbF 5%Coverage O;>TCH> VCLM@Tf98W:Qb98:OHM
`F@T89:]\8<9 KL@ KCVbL>@U9AV@VbHAi\MTG;8GHUH^=?KS@C[F9T
V[FG 89:VIL@8 %Coverage OHMGHKS9`Mj9fQOj9DEFI_YL>COHM
^=?EC;T8j9Y:F9OHMd_F:;BK?9G:F@C @;CCS9fQOj9DEFI_
k@89U89:V8=_^I[F9TVKHAT k_AVeY9Q@AS9TA=MT:@A_j9EI;T
DEF89::;8<9  RIQ^gFV[F9:S?G?=f;AUS?CDEnSDCT9C?=f;ACH>
d_F:;B89::;8<9_F?AkW:R8:GBHRIQiH  US?C89:]\8<9
[@T George J. Hruza  GH89:DbFY9:9G=V`@:aOHMEI98EI9A
8?S9O;>T:Q_;BYI;TT9CRIQ %Coverage  C@8f98CH> Tips 
OHMDbFDC89::;8<9^gFWl?ADCT9C?=f;A[@T George J.Hruza 8p
R`8`S9Tf98OHMDbFDCT9C?=f;ACH> 8IS9?KL@ GHO;>TbC=_ 64 
electrode pin RIQ 144 electrode pin  RIQU9G9:N`;>T
:Q_;BYI;TT9Cd_F@AgSDCbS?T 2 N\T 20 fgI  DCT9C?=f;A[@T
V:9DbF 64 electrode pin RIQ:Q_;BYI;TT9COHMU9G9:N`;>T
d_FDC@AgSbS?T 4 N\T 25 fgI  i\MTRGF?S9DC89:]\8<9[@T 
George J.Hruza  fQYB?S9fj9C?C pin electrodes dGSGH^I
`S@^I89::;8<9  R`S89:]\8<9O9TYA9J=?=OA9YB?S9^IOHM
V8=_[\>C8;BVCL>@VALM@fQ[\>C8;BK?9GEC9RCSC[@TYI;TT9C
`S@ 1 electrode-pin _F?A 

l]BFkDC>?lBJCDNKjCWD 
CDNTNdSbXGVPCDNKjCWD T9C?=f;ACH>A;TdGSGH?=JH89:

?;_^IOHM_HOHMUP_ 89:W:QVG=Ck_ARYOAaOHMdGSV8HMA?[F@T8;B
T9C?=f;A RGFfQWs@T8;C89:V8=_@K`=d_F R`SRYOAadGSd_F
W:QVG=Cf98^gFWl?Af:=T 89:W:QVG=Cf98c9YNS9Ai\MTVWXC 2 
G=`= KPuc9Y[@T:gWNS9A@9fGH^I8:QOBd_Ff98K?9G 
U9G9:N[@T8IF@T VOKC=K89:NS9Ac9Y RUTRIQVT9  US?C
89:W:QVG=C_F?AVK:LM@TGL@?;_ RGFfQGHK?9Gd? 
(sensitivity) G988?S989:W:QVG=Cf98c9YNS9A R`S8pGH
[F@fj98;_VbSC8;C 8IS9?KL@:=>?:@AOHM?;_f98VK:LM@T 
Visioscan U9G9:N?;_^I DCYL>COHMfj98;_VYHAT 6 x 8 
G=II=VG`: KS9OHM?;_d_F@9fGĤ I8:QOBf98Woff;A@LMC VbSC 
K?9GbL>C[@T^=?EC;TDC[uQ?;_ Uj9E:;BKS9OHM?;_f98
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