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Abstract

Objective: Preliminarily explore the clinical application effect and treatment safety of CO2 fractional
laser combined with 595 nm pulsed dye laser in the treatment of early hypertrophic scars after thy-
roid surgery. Methods: Patients who underwent traditional open thyroid surgery in the Thyroid
Surgery Department of our hospital from November 2023 to April 2024 and whose neck scars met
the inclusion criteria were collected. According to the random number table, they were divided into
three groups: control group A, control group B, and experimental group C. Experimental group C
was treated with CO: fractional laser combined with 595 nm pulsed dye laser (combined laser),
control group A was treated with CO: fractional laser, and control group B was treated with 595 nm
pulsed dye laser. The treatment for all three groups was carried out once every one-month interval,
with a total of three treatments. Standardized digital photos were taken at the time of enrollment
and 2 months after the end of the treatment cycle. The experimenters used the Vancouver Scar Scale
(VSS) and the Observer Scar Assessment Scale (OSAS) to evaluate and record the scars of the three
groups respectively. The patients themselves used the Patient Scar Assessment Scale (PSAS) to eval-
uate and record their own scars. In addition, the adverse reactions were recorded during the treat-
ment period and the follow-up period, and statistical analysis was performed. Results: 1) In this
study, 54 patients were initially enrolled. However, 6 patients failed to complete the treatment due
to their own reasons. Eventually, 48 patients completed the study, with 16 patients in each of the
control group A, control group B and experimental group C. After laser treatments with different
regimens once a month for a total of 3 times, the following results were obtained: The total effective
rate was 14 cases (87.5%) in Control Group A, 14 cases (87.5%) in Control Group B, and 15 cases
(93.8%) in Experimental Group C. 2) Analysis of variance showed that there were differences in VSS
scores (F =8.374,P < 0.001), OSAS scores (F = 6.836, P = 0.003), and PSAS scores (F = 5.545, P = 0.007)
among the three groups of patients in control group A, control group B, and experimental group C
after treatment. Pair-wise comparisons using the Dunnett-t method indicated that the VSS scores,
OSAS scores, and PSAS scores of control group A and control group B after treatment were higher
than those of experimental group C, with statistical significance. 3) By comparing the scores of each
sub-item of the VSS scale before and after treatment, overall, the experimental group had more im-
provements in terms of vascular distribution, color, and softness. 4) The incidence of adverse reac-
tions in experimental group C was slightly higher. This is considered to be due to the stronger stim-
ulation of the overlapping thermal effects of the combined laser on the scar and surrounding tissues.
Conclusion: The combination of CO: fractional laser and 595 nm pulsed dye laser for treating early
hypertrophic scars after thyroid surgery shows a higher total effective rate compared with single-
laser treatment. It also leads to greater improvements in VSS scores and POSAS scores, and is more
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effective in treating aspects such as vascular distribution, color, and softness of the scars.
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1. 5|

ik 30 AR AR, At A HDIR B KO KR 1 3000 [1], EANFRHAA A G M[2], HTxH
PRI 988 (R 52 v M AR S FE A2 T, JFTBCTARAE 9 K 22 B TR R R AR VR 97 T VA 3], TR R 4
Tto B 5 % R E AR K ), RIS A R A R R 4] BT ROR BRIV R . K SRR
WAERK, WHEEIARERSERE A O ERRNE, GRS A S R, B
RIEA S5 T 15 10 184 AE 14 i IR (hypertrophic scar, HS) A s A g o 1) e o 189 28 PR IR 1) R AR BN BB %
TEAE— BRI OB AE M SR 1 o AR MEROR 4k T R R R R B R IRE e 5, BT a4
4 s (fibroblast, FB)idt B 1 45 A1 4 Aty 413 Ji (extracellular matrix, ECM) & AR T8 [5]. ¥AIT HS BT %
FhZFE, GFFAR. BIRNESR . R R, BUT . BB, (H7r8R—, S AFEAELIES. e
RIAN TREIR IR SR R F ARG Z M2 8, BErT DMEABSIIEYT, Wl fENIE 1697 LR 78,
LR R B TR IR (1) — Z297 VA 6] B4 AP 22 4 F R VA T 38 AR PEROR 00, ki e RO 88 o]
IR N LS AT 2535 R LD RN R, CO2 s BRI X LU R (%) J5 P8 R R A Jo A B 7 /U [7]. 6T
I, AHEF B ERD CO2 mIFFHOGES & 595 nm kit GeBHEOL 1697 HURIRA S5 S IH3E A PEROR I RCR , DA
W IRIR T R AL 2%

2. ZPEH*E
21, — AR

SR e HUIRBR AR 2023 47 11 H 55 2024 5 4 H AT RUIRERIF TP AR, SUBRURAT & A\ b briE )
54 8, 1IBBENIBCERES SN 3 A, MR E TR LA R K . AR 1) FF & R4
VERORIZ bR iE; 2) FieOy 18~60 % 3) BEMKMIELr, OB REFET. HErbrdE: 1) ZHh
WIRIZHE: 2) ik 3 DHAXNRIRIAT M. FARKBOGRIT: 3) R AL BE; 4) BIREE: 5)
Ao TR P 6) S IFmEAL . W HEL B MU RGN REMT 2 TR SRR 7) RIS
HHFIW, ANGEESIMATIL, SEA WA REvE AR, 0 TR H A3 55 5 & sk U 1
DL 8) ZRFFLEHE, EAFMIRIRE <6 4T 9) A MR B, ABX. BB 10) AT
I 4 FRR AL G I R R T FOC EA & .

2.2. &IT %

ARFO B E R MNP, RXHEEHT, TRIRKRIEEIRAZ - RERE, 230 245, HE
FUE, AREHKBEE R 1) XA A GFEBOLAH): R COr RFFROL(F I 2B AR AR, B
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5 22 1H ID-3D)IAIT, BITSH: ARYPRURM R R R RO SRR, BERER 30 m), EinR
5%, IKIEFRIRIEIR SRS e e BE RN, FA6 2 3. 2) XHHRZL B (PDL 2H): KA ik el ok (e E
FIENRAF, B5: Vbeam595nm), ¥GI7S4L: Fk%E 0.45ms, JMPEHELE 7mm, BEEZE 6.5)cm?, A
J7 R A5 R G0A 1 30 ms, FEIR 20 ms, fRFFEBEES <10%, ERRIRAZHH TN, MEEEREE
AR, LA RRR R RN . 3) SR C (HAHOE): &k, ZIExIE4l B (PDL 4)H[H
TBIT AT B h GRS I6)T . UKESVA 30 min, ARIGS IR A (S FEBOCAL) 16T S 50T S
BOGIRTT . RJGUKIRA B30 min, AR, B HIE. PREREEN, TTAMNRAERRE. 34
ARJG 9 EE T AR R 50 G T R T B R S8 A MVE T, ATk, B R0 BRI, 1RYT S BE VT IR
FERSIT G, kG A TiRE S EE BRI AL, MR M AR R R TR . B REERE 1 S H
71 aayT, LT 3ANA.

2.3. TR

2.3.1 RFTHR

R SCHR Th [S]HIRRAE 597 BOTANFritE . FEAR . SRRCORKT 90%, (5 IEH BRIty
Bt JoW] AR RSl W EARRORN 60%~89%, iF S IEH RGBT, LB AR
AR SRR 30%~59%, TLAEARR, WEEMA BGE; Tk SARRCRIRT 29%, BUREEE. AN
JEE o Rof P I ) B3

2.32. WRER

RBATEOGIRIT AT RIKBOGIRIT IR 2 AN H, 9808 K R & 28R VT4l 5 %2 (Vancouver Scar Scale,
VSS) [9]. M %R AL B¢ (Observer Scar Assessment Scale, OSAS) [101#HT 1A 03, 2k K
S TR PRl B % (Patient Scar Assessment Scale, PSAS) [10]%} E & iR 347 YA 1 3¢ o

HEHERUR B R (VSS)BIG MPE. M A JEEE . RWENAFRME, O B 04 FESIER K
FRIEABA; 149y (UFRNER: 290 WRAGE: 370 BFERRE: @ MESM: 045 RURAIERE S E
Rl Aels 1 43: PREImAnel; 2 43: Peimsl; 3 4r: B2 E; O JBE: 04 IEW; 149 <1
mm; 24 KFa%EF Lmm BT+ 3mm; 340 KF 3mm B/AFE&E T 4mm; 475 KT 4
mm; @ FHE: 04r: IEH; 14 SO 2 5 BiaRea; 34 Bt 280; G JEE: 04
E®: 150 BNEIRARIRAETY: 24 HEEJITRER: 34 REEIUR, AR 4 7. &
M 24K, (HRINIRYE: 54 ZE4EEURIE SWIE .

ML HRIR VPG B R (OSAS) B F . M /A R BERE. W HREE. a7 m-tA
brdE, 10 ARRIEH KK, 10 0 RERZEEIL . BEBIRIEAL =R (PSAS)BIFFRFE . FH. P, B,
TS . R AR -EAPRIE, 1R IEH Bk, 10 MR R ZERHB N
233. BEWEE

SRAEEHE. BOWHE. AR, EFEAHE, HEFRAMER .

234 FRRM

TOSRIAIT WA R IR B KIRE. ABE. BRVUE. KRB EA RN AE .
2.35. Gt hEE

A IES AT ET R DI + bRz (X £s)Hfiid, ZA MBS Z 00, —4EFHIRTE
Bt 2 SRR P P EEECR A Dunnett-t %, tHEBOR UG ECRIR RCEE n (%) FiR, ToJ7 7 K BEkHA
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[ EL R R TR, A P 0 8 VORk A IR] b R F S R R A 56 16 SPSS 26.0 B 3E T &1 43 #r . K
FHXUMAS IS, X4 P <0.05 A E .

3. &R
3.1 —RELLIIRIEL

K FRAIMNG 54 BIEF, H 6 LHEHEERETERIATT, REH 48 FIEFTERAM L. =
I N — R (2 = 0.582, P = 0.748). 4E#(F = 0.458, P = 0.635). Jif4(F = 0.268, P = 0.766)% .4;
R, WA 1.

Table 1. Comparison of general baseline data among the three groups
1 ZHAMRTR—ARELFTRIELR

kil 11 o FER(%) WTE(H)
5 ‘8
STRRZH A 16 5 (31.25) 11 (68.75) 38.88 + 10.65 6.06 + 0.49
X2 B 16 6 (37.50) 10 (62.50) 36.19+8.98 5.74 +1.58
SLIGAL C 16 4 (25.00) 12 (75.00) 39.19 £ 9.54 6.11 £ 1.57
22IF 0.582 0.458 0.268
P 0.748 0.635 0.766

3.2. IGARITHIEL
=HBEL 3 UOLIBIT, RUGHRITIEWANE, SBARI A&, =4 BEmARIT R H=5.732,P =
0.05NZEZEHER, Wk 2.

Table 2. Comparison of clinical efficacy among the three groups
2. ZHMRMRIGKRTHELE

4 (A FEARE 2R —& TR
XA A 16 0(0) 9 (56.25) 5 (31.25) 2 (12.50)
XHHE4L B 16 0(0) 5 (31.25) 9 (56.25) 2 (12.50)
SEEGAH C 16 1(6.25) 11 (68.75) 3(18.75) 1(6.25)

H 5.732
P 0.057

3.3.VSS, OSAS, PSAS =iE4srtbis:

VRITHT: &5 2 el ml, =41EFIRIT R VSS W4 (F = 0.018, P = 0.982). OSAS ¥4 (F = 0.663, P
= 0.520)fi1 PSAS ¥4 (F = 0.264, P = 0.769)% 5 £ 5, —4llafEralth, W% 3.
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Table 3. Comparison of VSS, OSAS and PSAS scores before treatment among the three groups

5% 3. SRR ATSSATTET VSS, OSAS, PSAS JE4YEEER

21531 111 VSS ¥4 OSAS -4y PSAS ¥4
X HRZH A 16 8.69 +1.01 34.75+3.80 3431252
SR B 16 8.75+ 1.00 35.06 + 4.49 3513+ 4.19
uiiNe 16 8.75+1.18 33.44+4.38 34.38 +3.63
F 0.018 0.663 0.264
P 0.982 0.520 0.769

WITIE: K7 ZHTAIA, SRR AL X HE4L B MIsEgnd] C =B #FHIRIT )5 VSS W (F = 8.374, P

<0.001). OSAS P4 (F = 6.836, P = 0.003)fll PSAS ¥4 (F = 5.545, P = 0.007) 4 % &

VaRE)

£ Dunnett-t 7 7

ELES AT RIVEYT G XTI ZH A FISt R ZH B () VSS 343 OSAS 14>, PSAS W K TS24 C, H4it#

A

B W4,

Table 4. Comparison of VSS, OSAS and PSAS scores after treatment among the three groups

=4 SHEMRNEATTE VSS. OSAS, PSAS E4YEEER

il 2R VSS P4y OSAS P4 PSAS -4y
WA A 16 6.88 +0.96 23.38+2.47 23.19+2.43
TR B 16 7.00 +0.63 23.88+2.70 23.63+3.38
SEEGA C 16 575+£1.18 20.25+£3.70 20.19 £3.60
F 8.374 6.836 5.545
P <0.001 0.003 0.007
34. BEWBELER
LRSI AT 5, =4l EE W (H = 1.363, P = 0.506) 5 kA %57, W& 5.
Table 5. Comparison of satisfaction after treatment among the three groups
=5 ZHHARNKIATT EHEELLR
4 1% AEH = Wi BONH = AN
XA A 16 2 (12.50) 5 (31.25) 7 (43.75) 2 (12.50)
xFHEZH B 16 1(6.25) 5 (31.25) 7 (43.75) 3(18.75)
SLUGAH C 16 3(18.75) 6 (37.50) 5 (31.25) 2 (12.50)
H 1.363
P 0.506
I AL S 2
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35. FREMN
FEREV AN, S2B02H C AT SRS BSOS FE B S5, 04 R B B K R KR % 2 9], R Ak
9 B IR %o IR % ) B 4L 2 T R R TS, L 6

Table 6. Comparison of the incidence of adverse reactions among the three groups
6. ZHHBETRRNZEIFRER

2H 5 il B Itk 24 BRIE NS K [SENIER
ARRZE A 16 0 (0.00) 0 (0.00) 1(0.06) 1(0.06) 0 (0.00)
*HHRZ B 16 0 (0.00) 0 (0.00) 1(0.06) 2 (0.13) 0 (0.00)
SEIG 4 C 16 0 (0.00) 0 (0.00) 2 (0.13) 2 (0.13) 0 (0.00)

3.6. BBV EISHT

3.6.1. xtHZH A

BEL, 514, HIRIEARJE 6.3 MH, 17 COz mFFROGIAYT . VRITHI: VSS &4 10 47, OSAS &4)
38 43, PSAS 114> 36 435 ¥fJ7JE: VSS K43 6 43, OSAS K43 21 4, PSAS &4 24 43 IRERIT B FAN
R, VRIT RBEVTARIR WA RIFARORE, B M F BB, IT IR 1~4,

Figure 1. Before the first treatment
1. 81 RETTR

- Rl

Figure 2. Before the second treatment
2. B2 RFTE
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Figure 3. Before the third treatment
B 3. 58 3 XATTAI

Figure 4. Two months after the final treatment
B4 RxETRE2MNA

3.6.2. XHALH B

BE B, 23%, HORIEAJE 2.0 AN H, 4T 595 nm JeRREOLIRTT -

YBITHT: VSS S 8 4%, OSAS #7428 43, PSAS 374 31 4% 67 ): VSS 43 5 7F, OSAS 4y
15 43, PSAS &43 16 53 o I PRIT RPN N R AL, 1697 RBEVIIAR R WA BRI ARE, B8 K K i e s,
¥a9T I R L 5~8.

Figure 5. Before the first treatment
B 5. 58 1 %8781
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Figure 6. Before the second treatment
6. 58 2 JGAITHI

Figure 7. Before the third treatment
7. 58 3 MGAITHI

Figure 8. Two months after the final treatment
8. KRATTE 2R

3.6.3. SLU&%H C
WA, 298, HUARIEAIS 4.4 N H, 4T 595 nm JekRhEOGEE S CO2 S MO IATT -
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VRITHT: VSS B> 74y, OSAS &4 24 4%, PSAS 34> 30 7 1897 )5: VSS M4 4 4r, OSAS M4y
11 %3, PSAS 45 10 43 o I IRIT RPN N B2, v 97 I B U5 AR R WA R IERIE, B L EK E = &
VEIT IR LK 9~12,

Figure 9. Before the first treatment
B 9. & 18677

Figure 10. Before the second treatment
& 10. 8 2 YCAITAET

Figure 11. Before the third treatment
11. 88 3 GATTAT
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Figure 12. Two months after the final treatment
E 12, RxREFFE2MA

4. ¥1ig

M B, SR RALE 1700 46, B (1 s s i 4895 B4t b HiR 7 BEPERDR (0 B . BB A
Yo FAE S AU, 1 DA S S E IR, AT O A L RIR = A i L A
THEZ T E. EIRK B EERIR AT FREZAMZ A H AR, M 20 e 70 FRTFL, BORZE
WAINBRIRIRITH, RIEZES, WOt T ik CAR N — R wir & i R FaI7 SR AR SRR B AR [11] .

TR TG RIS AR R R R A . SR 7E B N SRR S B, AT LR AR 1 DASY
AR BRI IRIR I R AT 4 UR IR SR 585 Bk 595 nm kb e kROt ia )T o FEAR . PDL BTk
PR RARIE T B RRBKE R 40, SEURHEE, RURNMILE 28, BRHALSEARI 2Ry, FER
R MR Y B B B I [12], [ Bt ] S0l s R 2E 23 P ) I 40 B 1 R 2B e [ MR A B, s Sy i Iy vy, 9F
BEIRL R, T AR AT e AN IG B0, B T ROR I SRS R HIME . FAE 2004 4F, Kauvar 25 A
[1313HAT I 5T 2 B 585 nm PDL JAY7 R0 1 RUR A 2 & B ARk, 4k E K F7-41 (TGF-
BL) i S AE I BRAR, XA R T 1 JE B A DA S R AT 44 B4 T . 2017 4, Annabathula 25 A\[14] k¥, 4
PDL Y7 a1 11 /™ HS kb, 8 MNMikh(73%) M mA . I & Ay A . PDL KA
585~600 nm, A] LURSHESE F T I6007 S A A I 4143 Re R 2 3 Ak i LUK 1) Rk oo B TR R T 3 v 2 1)
ENEFREL, R AL AR, WORHEE e TR R RN R A . R PDL BN, X — S
TRA BB IIA T AR, (Bt A B R, T PDL & RE W IREIAE 1.2 mm 247, Halifdi ] PDL
TBIT R R SR AN [15] -

CO, MBS —Fh LA CO SR N TR, KA 10,600 nm BIAEFESEOL, BRI &4 KK
55, COz s BEBOCHIR I SE AIA U 7K, AR FRRALLUN, IR P IRk RSO 1) R L % 1R YA
b, 53R B Je B T 0 BRI NI T AL, JF B BELIE 5 (0 B IR SR A & B i 7, ELFE T
ANTERIT AL B R AR TE R U X3, AR “TIRITIX (MTZs)” o CO, AFRBOEAEH T a7 IX
(MTZS)HF, 2= A AR I R B 03X — RSB AL R R IR () — b “ B3R, SO RERE AT R0k Bl
RZIAMAHL . RZHHL IR S RN, PUsER I T, DI EEE 500w, ©E
T AEEANE R, F BN S A B R .

B e T AN T REE & A R MRUR . FAE 2012 4F, Bailey 25 A [16] 1) 11 BA S $2 i 7T LAfd
2RO RIRIT A TEROE, W PDL R RN ML AIZLBE, (5 F CO, A BRIk i i R A 2 %
S BRAG ORI FE Al S BT A R R (R T T 1) 2 4F 2 A5 A ), PDL B i T 77 X,
AT HS, £ @GR CO, SO . SRTT, CO2 f MG IRYT AEAE — R FI AT 2R Al R, i
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SRS . B EK, EATRETI RS K. RIIESAR KN, FlUzH PDL #HATRITI, W5
T AT IRBUI S | 535 MR R A DA S 7 O B AR S ks o (B A R I, B P RO 16T A N
HREWOR RAFIGIT k. BT, 18K L CA 20 FARGETR H, BWABOCECG18IT HS, AMUBEH B
BRI JE R SR BRI K, BRI H ACRE R AE o BRFH A I 78 IBA (17 BEATLAE 56 441 72
XiF HE A NI TT A B IR A . X IR 41K ] 595 nm PDL LARE &% % 7~15 J/em?, Jikif 98 )% N 1.5~3 ms, Bt
RSERN 7 mm (69T SEGATIRYT W7 AR B Rk R CO2 (16T S 4L fe & 30~50 mJ, A1i% 300 Hz,
W E 5%, IR FEHE RS IR () T ARFO T AR o 7E) AT 595 nm PDL (YAJ7 Z4: & 7~15 Jem? fik
M. 1.5~3 28, AR Tmm)i TR, S IEOEIRIT S, PR VSS B EIRIT
Jat AR T, MEITAm VSS By BF. M AR A TR E 2, R IR A R M.
— TR FE[18]3E X 300 51l HS 3, BENLIZE 0 NI, X FRANAE ] CO, sBEBOEIAYT, SRR CO,
RO PDLIRYT, BRRIAING 4 A, ES8569T 4 IR, WITERGANNAJE, S04 VSS iF4r . PASA
FT OSAS PFAr KT 0T IR, SEIGAH FPRHR AR AR AL PR AR AR T X R 2 . — T T30 B P AR 5 R i
JRATSEER[19], XFHRZALR A 4l CO, mIMFNOGIRYT, MM ML M ELAl FBCS ko deRbiotiayT, ¥h
J7T 3G, MERAEAE RN 93.75%, & T HE41M 57.58%, WA GE. M0 RHE. JEEF
IR R o X A T ATE SE I R 78 08 UE T P AR OIS BT R B () AR 3 S ROR

TERA LG ) 48 4 B (WAL A =16, KB4l B =16, 2G4 C=16), L ESHAH, =4HE
HIRITHT VSS 1743 (F = 0.018, P = 0.982). OSAS 1¥45(F = 0.663, P = 0.520) 1 PSAS #F43(F = 0.264, P =
0769 H ZR. i H 1k, 3L 3 RIIAF T RHORITIE, MIRE A BHMEN 14 11(87.5%), Xt
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