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2 940 nin SV EHBOCI At 936 P MBI P
EWE, BEk, &8
(EBHEFTEAAREREBEA & 200030)

GEZE]BERY: K502 940 nm & AR B4 5- BB KB 3) /1 77 % (ALA-PDT) 67 @3t B mFREHEFHAR.
B AP T20224F1 A -20245F 1 A £ BRS04 1386 @300 B M Ay TR &, AR EAST £k, Afatie4e (n=46) ,

OB (n=46) AULIRLL (n=46 ) FHATHF AMAHT. *THRLERAALA-PDTIS 77, MORZE R 2 940 nm & AT HRIE 77, MLIRZAR
F2 940 nm, & AT LBEAALA-PDTIE 77, 3697 3K, BRGTFIAGLRE ., Wik =M EHE728. 48, A RTK, b5
WG KR AT AR ESKE. BREKSER (TEWL) . BFEFa. KBLIEM] . KkmAEEREHRHE L (DLQL)

WP, RRRBAIRE. FRAEE, R WRMETIEA. 6B EAXEZH T RBAFHE (P<0.05) , sfRLfn
OB ML AT FEL (P>0.05) 5 857 /E, ZWMAREAKE. KBLIEMHYAEH (P<0.05) , TEVL. EFHEEH
HFHE (P<0.05) , HFBMRMBABAFH MR ELRE (P<0.05) , sTRAFH M LE ZF AL F L
(P>0.05) ; %5F/&, ZHDLQIFA¥ TR (P<0.05) , H&FEMEMKTRAEFAE (P<0.05) , TRAFH
HADLOIIF AR £ F AT FEL (P>0.05) ; Z4AAA RRR L F R EZFALTFEL (P>0.05) , sHRAFHA
KRR EF ARG FEL (P>0.05) , VAL I A FIRT T BAFH AL (P<0.05) ; sFRLaAF MM E FiH
BB EFAGITFEL (P>0.05) , MERAEFHTES TRAFPIA (P<0.05) . £ 2 940 nm & FFARHL
BRAALA-PDTS 77 @30l Bl m T B, TTRAGRSGTHR, RV AL, ROEFLTREFEFHBE.
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2 940 nm Erbium Fractional Laser Combined with Photodynamic Therapy in Treating
Facial Refractory Flat Warts
ZHUANG Chengfei, CAO Mengke, LI Jing
( Department of Dermatology, Shanghai Eighth People's Hospital, Shanghai 200030, China )

Abstract: Objective To explore the cosmetic effect of 2 940 nm erbium fractional laser combined with 5-aminolevulinic acid
photodynamic therapy (ALA-PDT) in the treatment of patients with facial refractory flat warts. Methods 138 patients with
facial refractory flat warts in the hospital from January 2022 to January 2024 were selected as research subjects. According
to the random number table method, they were divided into control group (n=46), laser group (n=46) and observation group
(n=46). The control group was treated with ALA-PDT, and the laser group was given 2 940 nm erbium fractional laser, and the
observation group was given 2 940 nm erbium fractional laser combined with ALA-PDT, and the three groups were treated for
3 times with an interval of 2 weeks. The clinical efficacy after 2 weeks, 4 weeks and 6 weeks of treatment, skin physiological
conditions [water content of stratum corneum, transepidermal water loss (TEWL), pruritus score, skin texture value] and
Dermatology Life Quality Index (DLQI) score before and after treatment, adverse reactions, recurrence rate and cosmetic
satisfaction rate were compared among the three groups. Results The total effective rates in observation group after 4 weeks
and 6 weeks of treatment were higher than those in control group and laser group (P<<0.05). After treatment, the water content
of stratum corneum and skin texture value in the three groups were increased (P<<0.05) while the TEWL and pruritus score
were decreased (P<<0.05), and after treatment, the improvements in observation group were more significant than those in
control group and laser group (P<<0.05), but there were no statistically significant differences between control group and laser
group (P>0.05). The DLQI score in the three groups was decreased after treatment (P<<0.05), and the score in observation
group was lower than that in control group and laser group after treatment (P<<0.05), but no significant difference was observed

in DLQI score between control group and laser group (P>>0.05). There were no significant differences in the incidence rates of
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adverse reactions among the three groups (P>>0.05). Comparison of recurrence rate revealed no significant difference between

control group and laser group (P>0.05), but the follow-up recurrence rate in observation group was lower than that in control

group and laser group (P<<0.05). There was no significant difference in the comparison of cosmetic satisfaction between control

group and laser group (P>>0.05), but the cosmetic satisfaction rate was higher in observation group than that in control and laser

groups (P<<0.05). Conclusion 2 940 nm erbium fractional laser combined with ALA-PDT in the treatment of patients with

facial refractory flat warts can improve the clinical therapeutic effect, reduce the recurrence, and enhance the quality of life and

cosmetic satisfaction of patients.

Key words: refractory flat warts; 2 940 nm erbium fractional laser; photodynamic therapy; 5-aminolevulinic acid; quality of

life; cosmetic satisfaction

e AL L% 5 (Human papillomavirus,
HPV) &G fir 51 RS (0 08 P38 AR P R T, 0 R TR I IC T
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121 XA FFRARFALA-PDTIARYTY, AT BT VEAN

F1 SEBEELENILE (vEs)
Rl
5 —_ /5 R/ 4
5B &
SR (n=46) 21 25 28.54+4. 41 2.85+1. 43
BOCA (n=46) 22 24 28.78+4.35 2.84+1.53
ML (n=46) 20 26 29.1244. 67 2.7941.59
F/x*a 0. 175 0. 195 0. 021
PiE 0.916 0. 823 0. 980

KR TT TR SARSA BB o 36 T 10%ALAYG B, e 3
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SENHEBAERAR, DPM-2) , REEEE500~600 J,
Rk TR, Pixel TXTIRE AL WOLIRYT G A1 vk B
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W5, BA0~3041, A E S U s R AR R L AR
.

1.3.4 BEREHMARFMHERER: TIRITEHMU6ANH,
OB R AR R S R B B B R A R K, DR
TR R I R4 R, ERIE. . e,
1.3.5 FEHEEEN"Y: T EEsA Ak, RAH%E
SRR S T A RTINS
W97 IX 5 R R P 2 . e R R B T B AN 45
oy RARE R — RO ARSI .

1.4 GEik2540Hr: I SPSS 22. 01T S B, 14k
PORE CHEI IRPRIT 20, SEHWRESE) o () £oR,
1T xR, FEESHMAITEE GER. WfE. BRE
WS PL (vks) Fom, 18] BB A O FEA ¢ 1 56 Bk

T (P<0.05) , TEWL. J¥FEVFE T (P<0.05) ,
BBTT JE S IBON TR A O A S B (P<<0.05)
SRR IO G LLRE RS L (P>0.05) , LR2.
2.3 DLQIVFSy: YAIT)E, =ZHDLQIIE/r¥ FFE (P<0.05) ,
HIEI7 B S AR T4 A FSOE 4 (P<<0.05) , SHHEA
FEO DLV e 2 R Gt & L (P>0.05) , L
4.

BOSTREAR L RE IS, P<0. 05 NZESFH ST .
2 R
2.1 WRARIT R bb i MERAIRITAJE . 68 B A RCR & T X

TR RG24 (P<<0.05) , SR AT b T4

= (P>0.05) , WEE2.

2.2 JRAERARNR: WBITE, SHMBRZEEKE. ERGOE

w4 ZRBEZBITAEOLONESELE (v, )
41531 RITHT T
T (n=46) 16. 27+2. 46 7.1741.15°
Hokdl (n=16) 16.3142. 62 7.36+1.19°
WS (n=46) 16.35+2. 74 5.03%1.06™
FiA 0.011 59. 817
PAE 0. 989 <0. 001

i R H RIS ATIER, P<0.05; "RFLgkikiz, P<0.05;

koGt RakEE, P<0.05.

2.4 ARRMNEERER: =
TgiitE L (P>0.05) ,

AT A R M L 22 7

PINGHER I SN & e

®2 ZHBE AT EEREIRRTHELR 5 %) ]
R B ) P 3 L¥ TR BA
YTHREH (n=46) VRIT 2 3 (6.52) 9 (19.57) 20 (43.48) 14 (30.43) 32 (69.57)
BIT4A 8 (17.39) 11 (23.91) 16 (34.78) 11 (23.91) 35 (76.09)
HIT6R 11 (23.9D) 16 (34.78) 11 (23.91) 8 (17.39) 38 (82.61)
WOLH (n=46) VRIT 2 2 (4.35) 8 (17.39) 19 (41.30) 17 (36.96) 29 (63.04)
VaIT 4 7 (15.22) 11 (23.91) 17 (36.96) 11 (23.91) 35 (76.09)
W6 10 (21.74) 16 (34.78) 12 (26.09) 8 (17.39) 38 (82.61) °
WMELH (n=46) VRIT 2 5 (10.87) 11 (23.91) 17 (36.96) 13 (28.26) 33 (71.74)
VRIT 4 10 (21.74) 17 (36.96) 15 (32.61) 4 (8.70) 42 (91.30)
YHIT 67 14 (30.43) 18 (39.13) 12 (26.09) 2 (4.35) 44 (95.65) !
X MH /Pl WaIT2JE 0. 868/0. 848
X Mh/PIE T 4.644/0. 098
X i /P 6 4.600/0. 100

i A TERMISIREIER, P<0.05; "RTFHRASTARGIER, P<0.05; “ERE R IRTIBLIAR, P<0.05, “EoRLE R IR, P<O. 05,

R3 ZHBEHIATAIE R REERIRIRELE (x£s)

45 P} i) FRZ &K E/AU TEWL/[g/ (h * m*) ] B R BUEE /4y SEPEVESY /5
WAL (n=46) TBITHT 31.48+1.54 23.17+£5. 64 58. 15+7. 54 2.85+0. 43

BITE 40. 58 +6. 87° 21.58+3. 74° 61.33+7.32° 1.0240. 27°
BOC4L (n=46) BITHT 31.66+1. 48 23.25+5. 34 58.33+7.37 2.8740. 44

BIT G 39. 6445, 87° 21.79+3. 65 61.08+7.73° 1.0940. 28°
ML (n=46) BITHT 31.85%1. 41 23.1545. 41 58.207. 43 2.86+0. 39

VRIT R 45, 87+8. 21" 17.82+3. 95" 65. 2347, 65" 0.76+0. 16"
FAE/PE BITHT 0.721/0. 488 0.004/0. 996 0.007/0. 993 0.026/0. 974
FAH/PE HWIT A 10. 443/<0. 001 16. 048/<<0. 001 4.349/0.015 23. 585/<0. 001

i "R RIETT LR B AR, P<0.05 AT RIIETF4REIAR, P<0.05 ‘Aab R AR, P<0.05, ‘RS R AEKRAILAR, P<0. 05,
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SHGEHEE L (P>0.05) , MEHFEYTE K BT %
AL (P<<0.05) , W#5.

w5 ZHBEITRRNREXFERLEER 5 % ]
ENEYSa R
A5 FIE - - "R
O RIE Fanii PO &t
WHIEZL 46 1 (2.17) 1 (2.17) 2 (4.35) 4 (8.70) 8 (17.39)

WOt 46 1 (2.17) 2 (4.35) 2 (4.35) 5 (10.87) 8 (17.39)
MELL 46 1 (2.17) 2 (4.35) 3 (6.52) 6 (13.04) 2 (4.35) ©
X8 0. 449 4,600
PIH 0.799 0. 100
i CRAEEATBAEE, P<0.05; "RESgstaki, P<O. 05,

2.5 FEANEIT. MIBAMBOCHE I RERRERT
Gl X (P>0.05) , WUEEZH L2310 2 A
Wosd (P<<0.05) , W36,

w6 ZHBERFHEELR [ o ]
AH B ARFEEER —REEE AR BIE
XPHE4L 46 11 (23.91) 21 (45.65) 14 (30.43) 32 (69.57)
WG4 46 10 (21.74) 21 (45.65) 15 (32.61) 31 (67.39)

Vg4 46 16 (34.78) 24 (52.17) 6 (13.04) 40 (86.96) ™
X 5.589
PlE 0. 061

E: "RR G B4R, P<0.05; "RRGgohikiz, P<0.05.
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TR FH RN, B ARRECH G RN, RN 5]
H SRR, &R A PR, (E R GE 5o AT
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BN, IR SR OB, SRR T A
EEPOR Y . B Gy R RE T I D I A B AR YA
7, ANBESE 4 TH B POHR AN W] L IR 085 AR SRk e e 137 B s (R
YLHPY, BRI, ERREE BRR. HIbFEE SR T
ERCE A NIRRT e 2 940 nm s FEATIMOE 2 B2 TR
N Z B —FEOE, AWM. ST RSCR . AR R
AN RE I AR, B2 H T RIT RS RE .
AR

AR RN, WERMHRITAE . 6 MEAT R
TR R AN B AL, BERA2 940 nm ok BTG IS ALA-
PDT A& TG IR T 2% /AT JE R, ALA-PDTS2 Y6857 5%
VR I FH B 2500798, ALASE — R R AR I 36 K 1t /N 23 7
&Y, RMAEAVRAEDE, EIEFER T, ALATE
4 R IB KPR, AFARAREME, S8 T K
AN TEALAJS 3% A 0F B 0 40 M O e WAL, IR 2R
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IKEALA-PDTE 7T 6 Bl 5, B3AmAKARA Y, REREL KR, REX
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BE1 BB HREGETTRIE

REICHANED T, A5 5 5 35K 1A R Ol U B I 38
AEDEBN RN, 7 A i T A AR A U T AR B R
ROFE R TR R AN, A I AT B A T R AR
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o AR i 0 SR P IR AR 3A D M SR 2 W) 1B O e
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() 38 28 6 T A S WOL TAR BB 5 T ALARYE B2
WS R, Ao Rl L RS AT A AR T TR JER R
Bi, NPDTHDEAL R R 7 S HAR M 2% AR o R,
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JRIZEKE, WG RT KRR, FBAKR et fa
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Fttt b 7R o5 B ROG nTHE INALAGE R, SR FFALA-PDTIR
I7R0R, TR A5 AR O 3E vT 1 i 4 ST R AR W e 7 R A
AR, (RIS S B REENS, Bk EE A
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Fioh, ARG RER, BKERITENHRARRMNE
ARG YT VR, AT RE S R E S EOR BAROS, A
TR, SRR 2R 5 3% R 5 T v R 3 A o P
2 940 nm i FEEEO 506 8 )17 VA TE AN 7 THAEAE B[R]
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