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Fractional CO, laser is currently a widely used treatment for atrophic
acne scars because of its favorable efficacy and minimal adverse effects.
However, therapeutic outcomes may vary depending on individual
clinical factors, and data from Health Region 9 remain limited.

This study was performed to evaluate the efficacy, safety, and clinical
factors associated with treatment outcomes of fractional CO, laser
for atrophic acne scars in patients at Buri Ram Hospital.

Atotal of 14 participants diagnosed with atrophic acne scars were enrolled
in this split-face comparative study. Fractional CO, laser was administered
using standard-energy settings on one side of the face and high-energy
settings on the opposite side. All participants underwent three treatment
sessions at intervals of 4-6 weeks. Efficacy and safety were interpreted
in accordance with the ECCA grading scale, clinical photographs,
and adverse event assessments. Clinical factors associated with treatment
outcomes were also analyzed.

A total of 14 participants with atrophic acne scars were enrolled, with no
significant baseline difference in mean ECCA scores between facial sides.
The high-energy side showed significantly greater and faster improvement
than the control side (61.8 + 21.8 vs. 79.3 + 28.5; paired t-test mean
difference = -17.50, 95% Cl: -26.68 to -8.32; p = 0.001). Additionally,
the mixed-effects model showed that the high-energy side achieved
a significantly faster reduction in ECCA scores, particularly after the
3" session (interaction coefficient = -18.93; p = 0.001), with rolling scars
demonstrated the highest therapeutic response. No severe complications
were observed, and no other clinical variables significantly correlated
with clinical efficacy.

Our study demonstrated that high-energy fractional CO, laser treatment
was significantly more effective for the treatment of atrophic acne scars,
with a favorable safety profile and no serious adverse events.

Atrophic acne scars, Efficacy and safety, Fractional CO, laser,

ECCA grading scale.
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Tnefuaszduiddyneadalifien p= < 0.05

mi'N‘ﬁ 3 Mixed-effects model for ECCA score
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Efficacy and Safety of Fractional CO, Laser for Atrophic Acne Scars and Related Clinical Factors in Buri Ram Hospital: A Split-Face

dlodruunauvilavesunatdunquda
wuuaLduvaudwiiandu (Rolling scars) finnsg
AOUALBIHBNSINWATIAR

AuUaBnABuazeIN1SldieUsTaen
v&ans$nu wusesuasiinslugieynseuas
guRinsalinsiianatAglaesaseniglunl
ﬁgnaaﬁwhjﬁmmLmﬂemﬁ’ua&h&ﬁﬁaﬁﬁzgmaaﬁa
Tuyngasna (p=1.000) (15737 3)

Term Coefficient SE z p-value 95% Cl
ECCA
Intercept (Control at Baseline) 103.571 6.422 16.13 <0.001 90.984 to 116.159
High-Energy vs Control at Baseline 1.429 4.083 0.35 0.726 -6.574 to0 9.431
F/U 1 vs Baseline in Control -4.286 4.083 -1.05 0.294 -12.288 to 3.717
F/U 2 vs Baseline in Control -12.143 4.083 -2.97 0.003 -20.146 to -4.140
F/U 3 vs Baseline in Control -24.286 4.083 -5.95 <0.001 -32.288 to -16.283
High-Energy x F/U 1 interaction -7.857 5774 -1.36 0.174 -19.175 to 3.460
High-Energy x F/U 2 interaction -16.429 5.774 -2.85 0.004 -27.746 to -5.111
High-Energy x F/U 3 interaction -18.929 5774 -3.28 0.001 -30.246 to -7.611
Ice prick
Intercept (Control at Baseline) 32.143 1.627 19.76 <0.001 28.954 to 35.331
High-Energy vs Control at Baseline 0.000 1.496 0.00 1.000 -2.932 to 2.932
F/U 1 vs Baseline in Control 0.000 1.496 0.00 1.000 -2.932 to 2.932
F/U 2 vs Baseline in Control -1.071 1.496 -0.72 0.474 -4.004 to 1.861
F/U 3 vs Baseline in Control -6.071 1.496 -4.06 <0.001 -9.004 to -3.139
High-Energy x F/U 1 interaction -0.000 2.116 -0.00 1.000 -4.147 to 4.147
High-Energy x F/U 2 interaction -1.071 2.116 -0.51 0.613 -5.218 to 3.076
High-Energy x F/U 3 interaction -0.357 2.116 -0.17 0.866 -4.504 to 3.790
Boxcar
Intercept (Control at Baseline) 35.714 4.325 8.26 <0.001 27.238 to 44.191
High-Energy vs Control at Baseline -0.000 3.188 -0.00 1.000 -6.248 to 6.248
F/U 1 vs Baseline in Control 0.000 3.188 0.00 1.000 -6.248 to 6.248
F/U 2 vs Baseline in Control -5.357 3.188 -1.68 0.093 -11.605 to 0.891
F/U 3 vs Baseline in Control -5.357 3.188 -1.68 0.093 -11.605 to 0.891
High-Energy x F/U 1 interaction -3.571 4.508 -0.79 0.428 -12.407 to 5.265
High-Energy x F/U 2 interaction -5.357 4.508 -1.19 0.235 -14.193 to 3.479
High-Energy x F/U 3 interaction -8.929 4.508 -1.98 0.048 -17.765 to -0.093
Rolling
Intercept (Control at Baseline) 35.714 2.609 13.69 <0.001 30.600 to 40.829
High-Energy vs Control at Baseline 1.429 2.567 0.56 0.578 -3.602 to 6.459
F/U 1 vs Baseline in Control -4.286 2.567 -1.67 0.095 -9.316 to 0.745
F/U 2 vs Baseline in Control -5.714 2.567 -2.23 0.026 -10.745 to -0.684
F/U 3 vs Baseline in Control -12.857 2.567 -5.01 0.000 -17.888 to -7.827
High-Energy x F/U 1 interaction -4.286 3.630 -1.18 0.238 -11.400 to 2.829
High-Energy x F/U 2 interaction -10.000 3.630 -2.75 0.006 -17.114 to -2.886
High-Energy x F/U 3 interaction -7.143 3.630 -1.97 0.049 -14.257 to -0.029

A153ATIEY Mixed-effects linear

<

regression IG]EJﬂ’l‘ﬁuﬁﬂ,ﬂiﬁﬁﬂiuﬂ’lﬁ]’éNL‘U’li’m’Hﬂ (Participant D) LUumLLUiau

(Random effect) LLaJLﬂme]amUﬂu u mmmmﬁﬂmmw 1 (Treatment 1) Lﬂuﬂammaaq (Reference) mu BvdnaTi
ivmwnammvnm (Group x Time interaction term) mmmﬂivaqmwamaamw mmJaauuﬂawammuummvamm

ummu,mﬂmaﬂusmmﬂwum&amEiwsalu
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N 3 MR Mixed-effects
linear regression analysis WUIABUBEUN1TS N
AzuUY ECCA szninaluniineanilelad
ANLANANAUDENTTYEAYNNEDR (p=0.726)
wdansinun lundrdeildndsauninsgiu
AvUUY ECCA Buanasegnafifuddnmdanissne
afaft 2 (Coefficient = -12.14, p=0.003) uAYWAS
nMs¥nwadadt 3 (Coefficient = -24.29, p<0.001)
LLaﬂuiUMﬁwﬁﬁaﬁ‘L%wé’wmgq AZLUY ECCA
Suanasedadlfeddyndinisinvinded 2
(Coefficient = -16.43, p=0.004) LAy ®aINITFNY

23
a%ait 3 (Coefficient = -18.93, p=0.001) uanslsiifiu
Pnsshwmauitleglingdenugs Yrganasiuy
ANUTULSIeINdlATIngwazunnInglE
NAUTEAULATF I ITEAY wazn AN
Hadenndiniiduiusiulseansnmlunsdne
VAUEY WU e 01g AR Fllavewgudl ssevan
Adudr Useianissnwineuvih wadnssunistu
vioungdr wuildfifadelaifinnudusiusiv
nswasuulasiinturesazuuy ECCA aghailile

o

Afaynnaadd (p > 0.005) (A15797 4)

M15797 4 Mixed-effects linear regression analysis for ECCA improvement

Beta coefficients SE 95%Cl p-value

LA (‘V@ﬁ) -12.576 15.110 -45.497 20.345 0.421
21y 0.444 1.486 -2.795 3.683 0.770
sAUsEIevauTin 18.077 24.202 -34.655 70.809 0.469
Waien 45.000 21.077 -0.922 90.922 0.054
szoznaiiui @) 1.253 0.936 -0.787 3.293 0.206
ﬁquﬁu -1.923 24.752 -55.854 52.007 0.939
Frinueg 8.000 13.924 -22.338 38.338 0.576
Fhtny/Aas 23.485 13.983 -6.981 53.951 0.119
ngAnssuNsTUE -2.083 18.212 -41.763 37.597 0.911
UszLanan 5.562 9.325 -14.756 25.880 0.562
A5lgensuUsYIU -0.833 18.220 -40.532 38.865 0.964
anUTIENa

msfnyidmnasauisndiluniiisudieu
meﬂuqﬂﬂa (Split-face comparative study)
Tuifthounafuvauiidnau 14 5o Alsameruna
yF5ud wud Tundhilsiisnundiondanuseduge
fiuszansanlunisanainuguussvosunaidu
vaudlfininilsnruauegdivedfynieaia
Tnawdleduannisinwasy 3 ads Tunhilandenuy
geflazuuuiods ECCA sninilmdanuinasgu
(61.8 + 21.8 \Wiguriu 79.3 + 28.5; paired t-test
mean difference = -17.50, 95% Cl: -26.68 {14 -8.32;
0=0.001) uaziileRinssviee Mixed-effects linear
regression models (115797 3) WudFuLTu

AIULANGANVDINANITIN B0 NN TE A NaDA
Faudndenisinunadail 2 (Coefficient=-16.43;
p=0.004) waziunataundensinviaded 3
(Coefficient=—18.93; p=0.001) @onAABIAUNRANNT
Fractional Photothermolysis Tagnisifissesiu
nEuiigetuazdieifiussdunudnuazauin
YOILVINAIIUAINTBUT NI (Microscopic
Treatment Zones: MTZs) Iasdngstumdaurile
1N dwaliiinnisvianesiiaviauds nsedu
nsPeuuTLLazasswasia lullaTImE NNl

naanulusgauinsgu® e
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msAnyUszansrauazanuaeaievesmsinunaiiunguiadaeiawes Fractional CO2 uaztademendiinfiieatesdulsmenunayisud msfinvndSsuiieunuunieimih

Comparative Study

Wedrunauviinveunatdungudn
wu3 wadunquaiviaaiu (Rolling scars) fin1s
AOUALBIRNDNTTINWATER FeaenadeaiunsAny)

519 | ae3 Fractional CO,

94 Liu L, Majid | kazang!
anunsanseRafinudnUssana 20-300 lulasiuns
LLaz‘w%fa:uﬁgqehmuwﬁmumm%uaaﬁlﬁaLﬁ@l@ﬁﬂ
Useana 700 lulasiuns Lﬁaﬁmimwmwm%amw
seelsaunaiduvquavinedu fdnvasziduuay
WikaReSadaustuntauviaslyoudetuluty deals
Amdaianisyuasduwss aunanunitassanm
4-5 Jadluasiazauaniesnin 0.1 fadluns
Fandauanawesazauisadiluinvhateuau
wailaBadlifonds nsvdunisdeuusuasaaian

waguanmialiiSsuillowduld®

wraLdungudn
wilanaeswaudn (Boxcar scars) d@aulngjinidu
sovlspuidnnuiiinudntesnit 0.5 Jadluns
FensSnudelawes Fractional CO, avaynsa
nsvfunsrUIuNMYenwsLarai o tusrlysl
Ifognsiiuszansam udlunguaviandesdi
ANANNINAIY 0.5 Tades dnlunevaussse
ms¥huiiedafssduioninnsivg maneass
ielilduadnsfidanu wu nsianeweiialdfam
Asldawes Fractional CO, ASIduvuIALEN
nsldaduingnienisdnansiudu 1oty
nsgfunsaadedelmilududnlidussansam
1o lunnuefinaudiatinuau (ice pick scars)
finnsmevausstiesdanisinuifeiaveiian
\esanniinensanmiianuazuavanaudatu
Tasfuldfands Sududesendeinanissiudu 4 wu
N13uFLNTA TCA Wian1sudalneldiadeaile
uALan (punch excision)®®
TugnuanuUaonde WUTEERAITIAT
Tufthennsendaindnnnis waznisifiuseéiv

4

nasuguliliingUANsainenN UL Ived

o w a

91N15kifisUseasregeiiveddumisanadioiisy

o

ﬁuﬁqumgm (p=1.000) UazAZLUUAMNAUUIN
yossanisliunnsstusialundadt 2 (5.50+1.29)
wazadsil 3 (4.25+0.96) waznisAnwdlinuna
rafeeiigunse Wy sesuasiunuiy 1 Lieu
mshnide wSonsiinsousmainissniay deuan
AN9AINNANNSANEABUNTA 518911 Uszrng
o defifidRaseiy Fitzpatrick skin type -V fau
Lﬁ'mqwiamnﬁmawﬁ’mé’amiﬁmau AUNAINTT
Shwmielawes WimeS ALl veITeEAINaINIg
Sniau Seldfufivsunidn undoidedesiunis
dalundsuanufoudgiantdiaunsed

msvhuveswasasading (melanocytes) lusewing
NTEUIUNITONLEULAENSTOUUIULAG ANl

®10 geq9lsAnIu

Wanisadradaduiniinunf
nsAnwitlinunisiinsess wildssrundenu
ﬁgﬂsﬁu Fee1v03ureldanvatededes Taun
UseANTAINUDITEUUNTEIIINAIIIUVD
\eaialwesld mswiouinewiiawes nmsgua
wdhimanseghamnzan lnglenisn1snandes
LELAALAYAITITEIAINAIL UL UIDE19LATIASA
sudedrnifotomnduyaansmismsume
Fadimnuilanarlimuimilolunsufoadmss
n13¥nunduednaf Fee1vtisanainuideade
mafinnnzunsndeuldunnninszvnsialy
n1sAnwdadenisndinfiduiussu
Usgansualunissnwivauds laun e a1y @i
yiloveanguds sreznaniiiudy Usgiinsdnw
rouvth waAnssun1stunieunsds nsnwil
Limundngruflemeiiazagueuduius sening
Padudinanfunisidsunlaivenzuuy ECCA
(p>0.05) aehslsfinnu Msleseridmiamagma
adfsnnauiegnsnn (Underpowered analysis)
iesmnvunanguegsroutnadn (n=14) §9919
fif&avneadd (Statistical power) snindesay 20
Tumsinsevidoyanieadi
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1. msanfiunisideluanrtunnaien
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AU UEIDINANTIATIEINED R

2. miLﬁ‘UfﬁandaLawmzfzmﬂéﬁﬂuaﬂnm
Fifidosiamunauazailddie bilangusiegg
ueLdn (n=14) damalsinnsiasigindadedes
fift&ansadfish (Underpowered analysis) #1819
F111N1581989HadNS (Generalizability) 1ug
Usznangulugy

3. luftheusiayse Sinnuusadunguds
nangviinsamiuuulunt (non-mutually exclusive)
ﬁﬁﬁfu ASWENIATITIAIY Linear mixed-effects
model auvilnveangudl (Icepick, Boxcar
uaz Rolling scars) Judunmsiiaszidoyadil
Pnsdgadestuluginauieatu (non-independent
analysis) §1919n3ENURDNTUINVENAYE IMANET
wrazwdn n1sAnelueurAndearsiansunlyd
WiaTzRuuuranesls (Multivariate analysis)
Wouanuuiuglunsiananeuauosawau
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