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Effect of 0.5 mm Scalp Microneedling Combined with 630 nm LED Phototherapy on
Hair Improvement in Patients with Androgenetic Alopecia
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[Abstract]Objective To analyze the effect of 0.5 mm scalp microneedling combined with 630 nm LED phototherapy on hair
improvement in patients with androgenetic alopecia. Methods A total of 90 patients with androgenetic alopecia admitted to Xuhui
Hospital Affiliated to Fudan University from January 2023 to September 2024 were selected as the research subjects, and they were
divided into the control group and the study group by the random number table method, with 45 patients in each group. The control
group was treated with 630 nm LED phototherapy, and the study group was treated with 0.5 mm scalp microneedling combined
with 630 nm LED phototherapy. The hair improvement, scalp fungus detection rate, hair loss improvement degree, adverse reaction
rate and recurrence rate were compared between the two groups. Results After 12 weeks of treatment, the hair density and hair
diameter in the study group were larger than those in the control group, and the number of hair follicle units per single hair was
lower than that in the control group (P<0.05). The positive rate of fungal microscopy in the study group at 12 weeks after treatment
was 24.44%, which was lower than 53.33% in the control group (P<0.05). The self-rating scale for hair loss improvement scores and
improvement rates in the study group at 12 weeks after treatment and 6 months after treatment were higher than those in the control
group (P<0.05). The recurrence rate of the study group at 6 months after treatment was 8.89%, which was lower than 31.11% of

the control group (P<0.05). There were no obvious adverse reactions in the two groups. Conclusion 0.5 mm scalp microneedling
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combined with 630 nm LED phototherapy can rapidly and persistently improve androgenetic alopecia symptoms through multi-target

synergistic effect, improve patients' quality of life, and has good safety and durability, which is worthy of clinical application.
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fungus detection rate

HEBEPERL & (androgenetic alopecia, AGA )
A BRI R S e I PR . TR AL T
AR, BHAGAR I FE21.3%, LHH
6.0%. AGARAIR B R B, 208
AT RRAAAE NG &, EL R 8 Bt R AR I 3 K
AR HRE R, XS HE AR OB, R A T
U™ E SR AGARY AR HILT S K e R ARG
S (A T BRRMME) | BIERER
(WMAR. EDA2R. SRDSA2ERKZEM ) . &
FESCNL (TNF- o IL-67KF-FHim ) KA AR
Ui Z I BAE™ Y 50T FBAFE—E
JRIBRAE, IR AR AR b A AE PR D RE RS (AR
HHI58% )  ANHAKIEH/RAFAESE R R (R
R 6.3% ) Y L, NIRRT EL LA
RO 2. IEAER, WERIT EORSEAE LA/
R ARRIE R AR DL s I AR 78 7 1] o
977 (microneedling ) 38 33 AIUARURI 0SB4
T4HWnt/ B —cateninif [, UL 4B 1IESE A I 3 42
FBREEY. 630 nmZT 63 i3 2038 e A
o, U ARAE SN, B R 2R A 0 5 2R AL
B ES, WA A K e, DR
HEBFL L AN . A I UE S — 7 X
AGARA —yra™ ¥, (AWE IS B R 58
PERFFEHLE 3 AR . AESE B 7E 70 470.5 mmk
e TR 630 nm LEDYGYT XTI 28 1 i & &
HEBRBCEN LS, DU B G G T Y
G RAE , R dT T 58 W P 42 I 0T 24K 40
MHEIT

1 BRERE

1.1 — %R HEE20234F1 A -202449 H &2 H K
A B AR T B e MO B 90191 I 8 M R kB
TS G, i IR LR R 1k 43 S 0 B2 R
BFFCL, 3414501, XTHRLL 290, “16f; 4F
1526~40%, FHAER (32.44+£421) % it
10~201H, P9 (15.03£3.31) ~H. #F

S BIE, 14f; Fi%26~40%, TR
(32.89+4.07) %; WFE10~201H , PR
(15.32£3.22) N H . B4R . F14 . WL
B, Z2REGEI#EN (P>0.05) , HAL
P AR ITA BEBFERE, IS M F
A

1.2 WASHESARE MASRHE: QS
EEMEET LI HRE (2023) ) "gkits
#E ;s Q@BASPA I EE M & 439 (C1~2/M1~2/V2/
F2) ; QMFRE18~55% . HEBRARE: OAIFFHURAR
DI S . ZWOPELEAAEE N e ; Qi
64~ i R o S e Il R . 4R R 255 Bk
ARG | 15097 55 R IR 3 AT Uik sl 2L 9
i,

1.3 ik

131082 R FH630 nm LED G A6y . B
SREEM , s HBe, W&k, 630 nm
LEDYEIFAL (FifR3e, sPLHRHE A BRA A,
SPA I E20152002147, U5, YR-580A ) dEfTiA
J7, SHORE N RBE>150 mW/em®, BB
1200 em®, BEFIGITE LG, KiaTT sk
XPUE AR, HRSIE B 2 PR R 720 em ( LUAR
PEEERRAENE ), IRYTEHL20 min/IR, JRYT
A2

1320554 RH0.5 mmk R4 B4 630 nm
LEDYGIF TR« Sk B W5 5 1 0. 1% 4 5L
AR IETE, RAIEHEO0.5 mmigsHiE e (£
HA£0.25 mm, 1924 /em?) |, 5 & XL
AT FRRNTTIES), A XIIE S8~ 101K,
F R RSO LT,  BD 20N 55 5% K it Mo IR+
5000 TU/ml AN HE AN R EARK N 7. 67 R
24 hNsEE ik, B H 4RSS EA AR R K
WP REHEHEE . WEHRIFR LR/, R BA
630 nm LEDYGITIRYY, 20K/, FEe12)8.

1.4 WELFER

LAVHE A B R BEEE O TIRIT R AR T 124



- 108 -

(RS ) BN SHR: http://www.yxmx1992.com

Ji 8 T A A A T R SRR A AR, A
R HETY Jo e E R P SO . R B R
B Aab A ( CBS-DERMOSCOPY ) 7E i & X 45,
ST em®FEA, IHRAMEIREREE ()
BB X3 N B R I AR R, B R AR 42
AEIEERE) | BREA HETB LA
1k, HEBE VRN R ISR R B R AR AR
MRFAE ) LA — B R BRI (IEH £
W H G2~ RTR, AGARE Y —TRINTRER
PR ) o

L4200 SE A Sk e B A R FIRYTRT. 1R9T
12 8] J b 6 P 2 2B 3 1 Sk B A W AR B A T A
W, FAHEE DR AR (SIREMEE R B
KA, HART goh il R TS Bk R

&, BRI, AR CYaRF, B
WL T P R T S R 22 5 S5 I E 4 R B
AU 22| KRR Ei SN @b A b A S R
ki), PR DRI E ; I R A
T, HEBRZZ ARG

14 3VPAE P & s R R & i3 H 1
HRTIWRIT 1285 . 1BI7 R 6 H IEAL I & T il
(WZEYayr . Ay RS ) R RMCE
Blo HEARMESPRELL, XFLLR AT 47,
P (143) L B (24) L B (34 L
(44y) , UGB BN 2] By, Hep
8~135 NN, 14~1943 A TCAEA, 20~264) FH
TR, 27~3257 s, R, =
(B or e+ B G ) LB x 100%

BR&MERITER
PG H 145 25% 3% 44y
B H B AR ( ASRE) 150 #RLA | 100~149 50~99 50 HRLAR
YeSk b & Kt A 7% HRAEEZ Wi S 7% M Z Wi 2 % HZhiMEARZ
KRR EBEmnE R, Stk TWER, #iAE BME, TR Tk, TR
KA b
ST Az 4 B FEE REEW ARG, kW REERZATE S R HE T LA G REETERE TR
BT AT D,
FEREY. %6 JLTF IR EER BB R A UL AR R HEELE IS Z
R AR AR AL I E B Jey S X SR B WREREA T RE TR B
S BT BR I WK, 7 HIEVE B, 2 d N REMWR, 3~4d7  MARIER, 54k
Yk Pk 1K
RO I ARE, miikss s W RS A /R AETE B K ) Xof i & TG B 4H

(]

LAAESERA RN R RN ZAERRE RFR BETE
Sk B AR i R KR YT 5 R e B A4
PRI — SR R, A HG PR VR il i <k
FE R R RS T B, Sk B A2 ORI S
WIZLEE, DL R B4 Sk R AN i TR B
MM BT R IR T > 20% 0 I FRic W E &
A R — NGOG W 20 A o e B A TR TG Bl U, 9
TSR A AR RO S R AL

1.5 Giitsorik RIISPSS 24.048 H# A4 k4 148k
Wadr, TR (%) 13K, KA x K

B HHERELL (X +s) FTon, KKK ; LU
P<0.05hERAHGEITHE L.

2 &%

2.1 M ERACERO L IRAIEIT 125 E
KEEMERERERTXBA, A—F kN EHE
BB E TR (P<0.05) , WLER2.

2.2 WOZHSK R B A R LR BRI ALY RSk
B KR N 84.449% (38/45) , KT X1
4 86.67% (39/45) , HEFTHEITFE X



(BE2EEE BN ) 20254E8 H 3438551680 Journal of Medical Aesthetics and Cosmetology August 2025 Vol. 34, No. 16

- 109 -

( x’=0.1000, P=0.7518) ; HWFFT4LIGIT 1205 %
BB PR KL R R 24.44% (11/45) , KT R
53.33% (24/45) ( x*=8.9600, P=0.0028) .

2.3 PR B IP B RS e msR 4R
SF12J8 )5 . IRITR6N H & i AR R o
TXREL] (P<0.05) 5 WFFE4LIBIF 1208 )5 . 1RI7
Ja 6~ H BE R E XA (P<0.05) , UWLEK3,

4,

2.4 WA RN EEREERRLE AT
6], WIS B LT B30, A RN & A
FHh6.67% (3/45) , HAlF24 hN HITIHIR;
HRAIRIT RO H B LHEH8.89% (4/45)
T X IR Y31.11% (14/45) ( y ’=7.4340,
P=0.0064) .

Fz2 PEEANEBREE (xxs)

BEFE (R /fem®)

TRER (pm)

P-FRMBRPAEE (1)

415 n

TRITHI BIT 12 WA IRITHI RIT 12 WA TRITHI WY 12 JHE
FoEeH 45 80.12 +5.23 118.64 +8.21 49.87 £5.12 78.32+4.73 56.32 +4.21 40.23 +3.82"
XHHRZL 45 80.05 +5.31 92.67 +5.82° 50.02 +5.21 68.43 +4.92° 56.47 +4.32 51.32+4.63"
t 0.0615 16.2387 0.1376 9.3452 0.1674 11.0413
P 0.9510 0.0000 0.8907 0.0000 0.8670 0.0000
T HR4NAITRTILE, P < 0.05,
#*3 FEREMEEESHELE (x+s, )

20 531 n HIT 12 JH S wITIE 6 1~ H
52 45 27.79 £ 2.50 29.09 + 2.30
paplicEacl 45 20.11 +4.20 22.69 +3.90

t 10.5736 9.6825
P 0.0000 0.0000
FT4 FEREZSERELER [h () ]
-~ . BIT 12 FfE
JndE T4k Rk BEUGE BEER
FoEdl 45 0 2 (4.44) 16 (35.56) 27 (60.00) 43 (95.56)
oy 45 5 (11.11) 11 (24.44) 25 (55.56) 4(889) 29 (64.44)
X’ 5.0600 7.2400 4.0100 28.1300 11.8519
P 0.0245 0.0071 0.0450 0.0000 0.0006
13 wITIE 6 1~ H
JinsE JoAtk B B EWE e
Wt 0 1(222) 13 (28.89) 31 (68.89) 44 (97.78)
X R 2 3(6.67) 8 (17.78) 27 (60.00) 7 (15.56) 34 (75.56)
X’ 2.1400 6.6700 9.5238 27.6923 8.8603
P 0.1430 0.0098 0.0020 0.0000 0.0029
3 g KMEBEMIATLRMA . 630 nm LEDIEST & THIK

RV A — i DL A e A B,
S B 22 B e | MECGR AR S LA

RERDLST, HARE P ADL T REW W B AN N
OS¢ AL i PO, Ha sC7/R N K (VA E I L i 1)



- 110 -

(RS ) BN SHR: http://www.yxmx1992.com

AACBITG 3, (2 BRI & M, SR
W PERIG A RE Iy . BEFERIIETY, 2D T LA
SN A K KFT (vascular endothelial growth
factor, VEGF ) FikTtEr, BHAMEHBI LMY
B MR AR VE R o Sk B IR BT A G
PR, AR IRR L NI, A RE TS
B IR A FAB AL, 755 AT i 40 e 4 5 A
SRR A I, I REA R R R R AE BRI
IR RE B M TR B AAE R
TR E Y, A TR BRI A
PThRE . IR, VREE B NI T AR £ R
T2 RS AN, I R R A A R AR R
Wi A R LA

AW R, WERARIT 1205 B A
FE RN EBRERRKTX A, H—FRNBRPNL
B R TR (P<0.05) o S HTREAE T, B
BRI Sk SRR B R, fEIEETRY)
[R5 ; LEDGY T2 E A ARt , s B Rk mdn
JRLHE P o P A B IR A e A% 0 o R A A
WRIAZ R IE R AEHIIRE, B R KAIEA A
Wi, [ REREABNGE B A IR, BB AR
MU, AT ERSE. BR RS
— BRI BELAEE ., PFRARIT 1285k
B ELBE RS % R 24.44% , KT X IRALIY53.33%
(P<0.05) o ZrHrl AT, fRet R nT 2 ik
1502 SRR B R 0 R AR, e Sk B W B R
B, WD ELREER, T RS, B SRALART
FLI AOTE BRAE T 5 2006 U 3 2o O AE 2 550 41
il LR R I O D Sk B R o L TR] R
R EC TR A A7 26, %Sk B 0 R 4 il 21 AR
WA, TRk i & o ABFFEIFFE IR 7 12)4
K64 F J5 W 4 et 1 VT 3R 0 B M i R Y
THHEA (P<0.05) , KPR IR (Y]
PN AL B B I R ks, HARII T AR AR E .
SIPTIERTE T, AT 1208 J5 2 B AR 1R m)
A K IEE A SC R R O, Sk R TR B 3 A AL AR
VOB S B T A, (R MR AR A
A+ (platelet—derived growth factor, PDGF ) |
ALK F- B (transforming growth factor— 3,
TGF-B ) KN FR, Fnbm “eliE
B YR LDE R E Ok A, LD AR

YRR AR T H AR IRZ B,
RIE B E R 0 SR F SR 6 A BT,
BRAIR T et — 20 i, R RIAE TR A
MUACR 3 nT 3d 3 fe B 3 B AR S (Wt
B —catenini il ) , Wi EBRM/ ML, [HL
B HBIFFSERG N 10 L0G IR A 0T 4y B A
JE Rl SR AS S e i it Sy B R fibhpes
BE SR . SRR AT — e R L AE SR
Kt A= X BRESHNREEBER, K
TG YT J5 AT e PSS I A R 22 sl B 4
AR, FEECEBCRZ NG, RN AIRIT12)8
Ja . 6 Ja A B IS IRAR THC BRI 4 .
MR AR, AR YT 7R R I N E
A R R AR s K T, ELRE IR T T Y A
K, BEREA SR TGS . X ARG R
IEACE A PR R FE A, T REAE K R YT
S B el AR A A, IR X YT R R L
WESHEMMEN . HELZ T, RO EET N
S RAER AL T ARAROK T, RS Bl ] 4
BA T, HEZRKE Houcs” BEN
EM, BF BERET MWHAGAAR, X
BERE RO R R — B YRGS
B, HEDAHE ST 20 E IR 2R R e, g
MIRE SERGIRITHEVI R 20, 25685 A
VR BN AT J, SR 2E R 5 IS
JIT B W ) 97 30 22 S8 BOVE N 5 B — 21 R TT
FHE, BRGIR YT 7R 0 5 7 &5 B e i i
W, AR e TR AR RCR, B
BIP ORI B R 7. Rl —ebER ], =k
A SRR 200 AR B R 0N, AL BE
PR it o 2R R R B R AR LA
W RETEAR I T T R g &k, TJCBE = —Fh AL
MIRIT T 58 . LTI, 1EIRYT WE I
Bivi6 ™ H W, BEIRITAR NI EAR K
N, AUD R TR AR YT IS LR T SR A
ZUM . PR, H Bk SR R AR A R RPN T AT 2%
fife, ARXPIRITHERRRE B, X FE0.5 mmk
RETKA 630 nm LEDYGYY BAT R A9 2 4P A
2k, A TENE RN H

ZE LFE, 0.5 mm3k 2 REFHK 5630 nm LED
T REMS S I IR B R R, R 3D R 8L



(BE2EEE BN ) 20254E8 H 3438551680 Journal of Medical Aesthetics and Cosmetology August 2025 Vol. 34, No. 16

- 111 -

ER, HE— PR TG P RBOR , BE R AR
i, HEA RGP R AN, ONHERMR
P K B3R SR A TR R BRI TS 18], (EAT IR IR
VAN

[ 30k]

(1P IR 2 e B R o7 o3 22 B R o 2L, o [l B A2 I
23 B W B A2 M 2 B3 2 T R TR A2 L SR
S5 v MERCGR M RIS YT 48 B (2023)[ DI R B R
7£.,2024,53(12):752-758.

(215 SR, e AR P 5 e B8 A ML A 2 24
IRYTHEJELT] Hh FE AR T2 27,2025,42(6):1032-1043.

[3]Lolli F,Pallotti F,Rossi A,et al. Androgenetic alopecia:a
review[J].Endocrine,2017,57(1):9-17.

[4]1Gupta AK,Mays RR,Dotzert MS,et al.Efficacy of non-
surgical treatments for androgenetic alopecia:a systematic
review and network meta-analysis[J].J Eur Acad Dermatol
Venereol,2018,32(12):2112-2125.

[S]Kaiser M,Abdin R,Gaumond Sl,et al.Treatment of
Androgenetic Alopecia:Current Guidance and Unmet
Needs[J].Clin Cosmet Investig Dermatol,2023,16:1387-1406.

[6]Jiang BH,Wang YK,Shi A,et al.Low-level laser activates
Wnt/B-catenin signaling pathway-promoting hair follicle
stem cell regeneration and wound healing:Upregulate the
expression of key downstream gene Lef 1[J].Skin Res
Technol,2024,30(6):¢13807.

[7]JHamblin MR.Mechanisms and applications of the anti-

inflammatory effects of photobiomodulation[J].AIMS

Biophys,2017,4(3):337-361.

[8TBRBHI VRSB A 40 A T AIRYT I i M 5t 2 50 161
I PR AR [9].55 FH Rz e 24 24 75, 2024,17(5):274-277.
[91R K%, 5 Wi W O 7 AR MEV R M & P R I FH [

] JR AU TR S 42 5,2020,36(4):249-252.

(10T AN B ST, 1000 A TB 3L Sk AR M S A 23 A 4 [
THUFZMRI[I] Hh I B IR 2 A%, 2021,35(9):983-986.

[LTDAR R, R R U U I 5 200 7R M 2 14
RSP RO I]. P B R 2720 R, 2024,34(8):53-58.

[12]Abdi P,Awad C,Anthony MR,et al.Efficacy and safety
of combinational therapy using topical minoxidil and
microneedling for the treatment of androgenetic alopecia:a
systematic review and meta-analysis[J].Arch Dermatol
Res,2023,315(10):2775-2785.

(13583 VAR, VFIEAR, S5 BT IR 5 5 90 K L R BTG 7 IR
BN A AR TR 9] P B2 7 56 48,2023,13(5):19-23.

(14T, T35, 2 AR, A5 I AR W 1 R M 0 v Bz
HER[I]. P E By 7 35 %8,2025,15(1):110-113.

[15]Ahmed KMA,Kozaa YA,Abuawwad MT,et al.Evaluating
the efficacy and safety of combined microneedling therapy
versus topical Minoxidil in androgenetic alopecia:a
systematic review and meta-analysis[J].Arch Dermatol
Res,2025,317(1):528.

[16]rh H R ITPh 2L 75 S RIE BRI B R B 220, TP
PP ERA AR Rt A LR A2, BRI kL
(BRI 5 2 D1 4, S BT AR B R A PP A I R I
LRI AR B 2 56 2 R 4 4%3E,2025,31(1):12-18.

WIS HHER: 2025-7-23  fRiE: KRER



	20251626



