ERE R ST (AN =S
2025 4 8 H

2% s Eird Vol.46 No.8

JOURNAL OF HEBEI MEDICAL UNIVERSITY Aug. 2025 + 989 -

Bt IR IRy Y Bt he

BAA R FR (L), KRG (FR)
G b BE R K288 = IR R 58 e & v . mdk 1 %K & 050035)

CHFZE] eV MeIR 2 e 15 0 T g BE P34 A T2 000, ™ 5 2% 5 BT R 1 3l 32 IR, 52 W) A8 3 B 0 f B R A 3 o
e TR IR A T M O R IS L i A S8 AR BB O ik AR SO BRI B A IR R T O TR R AT 4 B B A R

IR IR YT I R

[REIR] BIR B0 1RIT 4

[(hESZES] R619.6 [x#iRERB] A

AR DAAL ST, 28k &4 H R LT/
NEZ 18 T1 . Bty g B U1 R 9 5 47 IS 14 [l 1)
a7 J i IR 2 RR T SR 0 LA 45 AL B R L B
2 SHEGEH AL EE B IR R TAE A0
2], BeUIR e HATBOninyr iz — ., BEE
P2 2 H R B B X X BE A3 1R T B AN AR
TR Ay, de R B AR IR, RO R
O PRAERE . A SCERIR T Re 05 R M 1T R T
2B B R IR IR T T R

1 BRIOBIREITE R

PUARA — M ARBEAE S . IEW WL
PR SRR 0 5 B 20 il A T AR P RS 4 e
3000 T A P ST 2 240 e B A L AR R
JELEF A B B 21 24 SR 2 L s IR AR 5 I A 2 T Py
FEEEER , B AT A R WY R . BT
16 52 53 Sy A TR G A R0 BRI A L S A A4S I 2R
PERIR AR IZ P8 o e 8 A PR S E J& 1 9
I 2 I I PR i 6 L ) IR TR

2 RIA IR BB IT

2.1 FEFTARBIT

210 mHESTE INRIT IR R A SY) (RLAE
577 R L S A X ] BE AR B E 22 AR RR Y
PLn T —E R I AR YT U7 % . IR IRIR P Y
AT B B A0 A A 39 A 00 | 304 A 30 A R L S [ B

[ Wk B #1]2024 —12—09

[IE4 00 H )i db 4 B AR B34 (H2024206495)

CAE# A A 18 FIR] (1996 —) o 2o, T Bl 22 BH A, 1l b B2 ) R 22 56
=R B R A AT A N R BB RHR 2R RS

* WAEEH . E-mail:16601225@ hebmu.edu.cn

doi:10.3969/1.issn.1007-3205.2025.08.020

[XEHS] 1007-3205(2025)08-0989-04
B ity He s g g 2 I (] 2R ] . BF R SR, —
RE S T3 e 38 AT LA /0 i IR 8 A Jeg 8 000 9T L 9 T
JRE F A E IR LU R AR R R — ISP R
F A I SRR R o A 0T 52 S 7 I e 3R 7 AT LA
e Uh i E R R E A R ERR R
PETARAG S 4 1 A RO . A BESE R R T
AR 2 B AR R 4 L GE TR e R .
AR T ik o A A A SO AR i S AR
A0 ) L T 24 240 JHE R o S 240 i 90 1) o a8 R ol
POORIMTIH SRR, IR ARk E &
BoE L 28 P SR o TR TR L ) e g
JB D i P o P ORI ORI IR IZ I . i 4
MR ST IS B IRIR AL 40 b B2 2 R & b, 1
U0 2 Je Jt A P T 2 AR, SR TN I I e
P HAA AN R R I SR A . H AT, A TR
HR 3D FTED | B4 By il i £ R 19 e J A 8 2L 1
T34 B i LA SRIRR 7 75 A )R TS

2.1.2 WOt WOLHITI6IT BORIRIR % 25 1 I
HUAE T Bk 2 ZUAE — € 5 RE I B 3O T Z
RO R A RS L IR R A K .
20 T2 80 AFARTT 4 . AN R 2 B Y O B U0 TA
I 18 A PR L HG v R A ik b RO 3B A5 R
PO VAR R R P A O L AR EOE e 3h s 2y
EE L R B E S BE CO, WO IR YT 1Y 4E M
JRAY 2 O, S CO, WO TR /Y 55 £L e itk
b R AR R IR SRR R R IR
k7. WRFEH R A CO, WOGE M 7E 1 KRB
IR I D 2T 4 3 T e D I T LA I 3 B3 R R
4 J5EHE L T 5 R AR L 4R e b8 4 R Y B AR
JPRCR . WOES HAbR T J7 & BUS T AFRR
FERCRD 05 T RIS A A8 F AR I BR U8 T
LR A 21 5 K5 AR e RS 52 A A6 1) B /D 5



- 990 - WG BB K 2 2 it

a6 & 58

M CO, OG5 Dk i G s O 3K A ) B 5 5 8 1 1
PRI S D8/ ELBE L o 00 3R i U L B 1k SR
S R ok T IR 7 7T L% U
JE N BRSOG4 25 19 J7 2 AL IR 07 T 40 e 09 1e 2
Z AT RE L WOLER G IR D5 7 4 AT DL SGE R AL
WAl TRt & M E kB HIRIT, UL L] —
SERR P R R D B R A s S T
BRI BPEBOE 5 T A0 A5 15 35 7R LB G B g ]
e BER 5 20 SRR . BB S Er: YAG
e X 38 A M R 4 IR R R W T S AR
213 HAKIENI#®E S Em RS T IRIA KT
AN L TR N IR 2 N R = 1 D7 R
B LA . AN, T BB A i 1 R T X LA
o AR BT — PP BT SR BRI T kL A
VRG  AA BRI DT B 78 . X R O R AL 4D T
AR AR BB L A7 B N AR R D
A DL it Y5O O A8 1k 21 Ak e g e e
BEXE AT AR A 2 B R 01 R TR R 5 TR A A YA
1R 4 B R R AR ST R W& AR i 78
Aok 1% R 2 PR Rl 3 M 8 3R VU W, SR ) T
T B AN T RE AR 0P R PR SR AT 2 . AT
5 VAT BN T 28 3k e F E AR R 07 2 72 S L BE AR 7 5 48
Jo B R L BE RE D7 B4 T AR L B U7 R I S L
BERE Wi J5 o NE VSRV IR 2H 40 JRE B L 65 R s v T
TEHAL AT RE 5 R 7 T 40 o3 W 1 A0 2T 4 A 4 I
R A0 T R G AR A T A O, HE o i 5 2L BE IR U AL
VAR SR B 14 35 057 6 BB Y A, A DG Bl i 9 5 b iE
ST FLBE R Wi X TARYT I A MR B BURAE T .
JUE 017 240 6 ok 95 P T 7 51 400 i %) i I 58 Rl DA i
St PR R 403 T IR AN A 2L L R D7 T 40 T
DA s 15 A M R R 9 A0 TE R L A E A U
Az AR AT TR A2 A e

2 R A Gl o 2 R R S 5 R R 4L
Bidy G ok B M b B4 AR AR K T (platelet-
derived growth factor, DGF) fil ¥ {b 4 K A F B
(transforming growth factor-8, TGF-R) ] LI # i
21 Y 40 M o 24 A, Hoh TGE-B FERI i @ & L TR IR
Y A3 B BG4 DL R AR AR AR b & 25 B T2 N
. WFFERB R W5 20 23 rb g D5 18] 78 S5t -+ 240 i R I
BY 16 JU7 20 B B H A B TGF-R1 % A B T2 R 40 it A
JCET A 240 11 1) B 23 A LA B 36 BT 25 R A BT
FRW ., TGF-B1 AT A 1 2F 4k 41 i 48 5 | e Jot 2
o I S 27 4 R R0 U IR 2,
214 BIRANZY  BIR N ZWE S K2 T
JRIZIE AN I i R IR 0 CAre B 5D Y 4 A 1k
PRI . EH AT TR U S i S 2 WA R o 2 [

8 (it 22 7 8 52 J7 A Al K A 25 L e i 9 25 4 (5-9RL
PRUGWE 22 3R COHRTR) A BN R G
T TE PR . v 2 S 25 Wl T = o S Y AL AT
GE s W AR AR TSR T R W R 25 . e kN T
SF B JoT 256 [P 2 25 24 W 2 W R L Y e T4z I VR T 3 AR
PRI IR 1 ) 30 T % S 0 oK O L TR PR
PGS B R KBRS R B R
A VR VB A AR AR YA R iR EOR
B 7 K 2h 25 R AR AT DL 2 ) ) T RO R T
R AE S R AR Y b A [R5 A 22 s
TR S W e IR IR T AR T L R A 2 B A
WO TR B SO A R W bR S e A e — 2, )
i1 22 2 4 S IR T B ) Ak R A S R A KO 1
(R, AE —JTUER X 7 A R (9 BIF 5 e R, 5-UR
1% g (5-fluorouracil, 5-FU) %5 Hh 28 K ¥ 55 fif 8 IR 2L
RPN, 5-FU 5 il 22 A 505 10 5 vl DL b 25 ol 3
PR AP A AN E ), WFIE RS, A RN #
72 Z 0] DUE S p-f 28Ik 1 321Kk (substance P-
neurokinin 1 receptor, SP-NK1R) 1§ 5 i I 1 I />
JE J5 B4 43 W, A W DA B A R 30 ] TGEF-B1 1y 3%
KA AR MG TE L RS A BN EERE R Al
U R R R AE A AT VB AR R T, (B R
IR LR R I, R ER TS A B R R 5 MR
A J 23 1) il

215 JEIFEE 1906 4F De Beurman B IR KA X
LARITIRIE MG R T U RIT I 2 R 5 k. K
JIR 28 S 2 BRI o L B v Y i D T A S B S e v L
Oy EFYENT AL R dE AN i D RS2 4 R L, X
B I 2T A 0 L BT 1 s D e i R AR L AR T
B, SRR ARUIERE RS R E Tz
T IR IR I T 5 T4 A A R R AT AR A 4
JRURLHGR AR MR AN TE IR . R EE AT
WA IR AR JG 243 #7 & 3.5~5 Gy IRIT K3~
5 W AW A RGH B O 20 ~ 30 Gy, BT LR GL
90% . HFARBAMITH L, CO, OB G ik
I7 HAT AR 52 R AR g (10 2 A M L R 52 i J)
PR K Ty Rt SRR D BB 2 . A5 RO [
LA RN AR, X ZXTF AR 2 1E 2+
SR 0 TR A I H 20 i 4 202 i A0 e P
SitgDIne = AL, T 51 KRR 20 BE L ok Ak, o i B G
R P 7 S R T R T I 2
J00 ™A% T 2 BRSRF IS E) 3R] RBCEIR T TR

2.1.6  24W5E AN 25 IR 9T R 0 R
FARITE . HSU LT ESFARESIRIT. SME
ZHN Bl Pk B £ 4E 48 B ) F (recombinant human

basic fibroblast growth factor for external use,



e B RE K 2 % R

ek e 991 -

hbEGE) A DLy 5% J&y # & e 52 07, A i R 18 &
A W5 & B hbFGE 5 ik oh £ BF CO, O B ik
HIARIR GIRIT IR LA R, X IR YT 7 4 v 44
ST A G I V) AS [ R S e O RIE AR . AL
ma e B 2T 4E 4 M2 I T (recombinant bovine basic
fibroblast growth factor for external use, rbFGF)
BB CO. MR HOE .2 940 nm S M EIOEIRYT
TRIR AR UE 52 0] LA B K B e D g . A BIF o
He BRI S5 09 T A ) R SR K BE RS TR T TR 40
2, YR SY TE MR I A B8 B R SR, B 7T LA 2R
TGRS PT R 2% 8 4 TR, AT DL i R R S
Smad2 ., J8 /b WL ZF 4t 40 M 04 43 Ak A2 E 80 1 i
15 S H Y v 45 6 1 460 S0 5 08 0 TR B I &
AT UG 5] 0 G By 1 AR PR R 0 A i
217 WBHITHE WYY A AR 5 1 H 2
FEANE IR T B IR A MR SE . Il
PR B i UL ¥ TR U5 MR V8 R DT A ik I
W E TR B VE  BEHE L, Salem DY R IR R
Y7 VR T LA A U S R A R A R B T R
EMZERE . HIR 7 RIR ZOCR L T 58 bk vh O, (H T
A KA MR T AR K bR A R AR
Vo URIT R 32 P R U5 TR B i AR AR AR
SR T DA SE AT 8008/ JR P PR R A N . TE
— KT BRI IZ B B R S L R TR R
7k 2 AR A AT R R R TR A BB AR
I7 05 HOR YT RCR W = IF e D IR T & LB
A R E— 25 I PRAF 55 B E

22 FARWGT  WELL EAE TR IT O7 I R
IR RS AT R AR MR T ARATEOR 52 H w6 7 8 A 1
IR R IZPE W B ST B, ol Y T ARUIBR AR
O Z FHUEA 35 504l 8 IR D) BR B AS T 38 808
14 IR 1) 7T RE

221 FARUIBE  FRAHRE 42 AT VI BR 48 A
25| KSR A0 AL B 2F AR AR RV, R 5 B R
FE77 AT A BIR B A — M A LLAE TR O vk R A7 1Bk
BVRIT o TE— M0 DR X )™ 0 P B 22 5 B0 oot ] 44 e
IRIZIE B 0 v o BB 282 22 U R A F B e I i
IR R A R IR TN B K, 2 T LNk DB e
P I 22 2 R A 5-9i  E 3 A R K5 IR T R IO
W RCR , B 5 4E U7 & IR 32 40 1 R AL B
SRR AN BRI IR R /N L K U B S
BT KN R EEA A T AR R R A . H
N 8 2 94045 < B e (R TR 40 S 1R R v
JE R AR R LR LA R ) | B S L
B RS e et 5 2 S HAFE A AT ]
K5 AKRREE GBS,

222 BHLRY KA FIKEALY KA H
7K o (7 R T A 2 40 G B 0 N ) B O AT B
IR R AR R AL B P 5K X 55 5 S Ak B 4,
VTR AT 3G R B J T B O AR 5 B Tk 4 4k Ay
Bl B L 7EY 5k 1 BB AL,
SR I MK R BEAE B OR/INEY 1.8 A A 2.0 A, BB
F14 B Jok 2 T ARFI SR AR A B4 sk AR I N . R 58
FY 7 5 A AR TR 5 IE 5 Bk 1 52 B Ak 38 i —
PIE A RS 2 TR AU A AT sk R
JRFE I 3K 5 BE A TR R R iDL R ALY B R
JRAT A

223 BEHNAIT  BAOIE 24 h N EEST HI A1 T
ARl DA R I 2 e 47 ) i Je #5819 98 E S & B 1k
BT — 2L AR AT DR B G, KA A
PRk R A0 i 2 B 8 A MR B 2B L 4 0 B i
A,

3 RUMRETHI=RRE

F I I PR B 9 2 80 R AR T RT3
] AN [ R s oA R A PR R LB L {EL R R T
MTRYT Tk . BEE L EU TR 45 25T 4 M i /Al
ST T B ORL S5 BOR A 5 3 A1 1 1) AN B 5 A
J& B IR BR I7 T3 1 AN W B R 5 1 LA
TEAS K B o T IX — PR 2 Ml AL

(&% k]

[1] Carney BC. Liu Z. Alkhalil A, et al. Elastin is differentially
regulated by pressure therapy in a porcine model of
hypertrophic scar[J]. ] Burn Care Res,2017,38(1) :28-35.

[2] Kim JY.Willard JJ,Supp DM, et al. Burn scar biomechanics
after pressure garment therapy []]. Plast Reconstr Surg,
2015,136(3) :572-581.

[3] PFREMR . MRE, £ T8 R [FMOGTR 7 B IR M IR 19 I R 97 5800
22 [ 1] 2R R 3845, 2021, 25(1) 1 46-47.

[4] TIssler-fisher AC,Fisher OM,Smialkowski AO,et al. Ablative
fractional CO; laser for burn scar reconstruction: An
extensive subjective and objective short-term outcome
analysis of a prospective treatment cohort[]]. Burns,2017,43
(3):573-582.

[5] X, LH, RA.CO, HFEHOEIAIT B IR U P 78R 19 I
PR B R A 5k e (). v [ 9 2 B 4, 2020, 29(7) : 169-172.

[6] Altemir A, Boixeda P. Laser treatment of burn scars[]].
Actas Dermosifiliogr,2022,113(10) :938-944.,

[7] Agaoglu G,Ozer F,Karademir S, et al. Hair transplantation
in burn scar alopecia after combined non-ablative fractional
laser and microfat graft treatment[ J]. Aesthet Surg J.2021,
41(11) :1382-1390.

[8] Joo SY, Cho YS. Lee SY. et al. Regenerative effect of

combined laser and human stem cell-conditioned medium



992 -

B G

BEVI IR IR AR YT

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(191

[20]

[21]

therapy on hypertrophic burn scar[J]. Burns, 2023,49(4)
870-876.

Madni TD,Lu K, Nakonezny PA,et al. Treating hypertrophic
burn scar with 2940nm Er: YAG laser fractional ablation
improves scar characteristics as measured by noninvasive
technology[J]. ] Burn Care Res,2019,40(4) :416-421.

Yu XP, Liu YK, Ma X, et al. Effect of deep dermal tissue
dislocation injury on skin fibrosis in pig[J]. Zhonghua Shao
Shang Za Zhi,2022,38(11) :1057-1065.

Le JM,Bosworth JW, Honeywell B, et al. Adipose grafting for
volume and scar release[ J]. Ann Plast Surg, 2021, 86 (6S
Suppl 5) : S487-590.

Jang YC, Burm JS, Cho JY. Skin-fat composite grafts for
reconstructing large full-thickness skin defects [ J]. Plast
Reconstr Surg,2023,151(3) :635-644.

Jatin B, Karki D. Ahluwalia C., et al. Lipofilling-A
regenerative alternate for remodeling burn scars: A clinico-
immunohistopathological study[J]. Indian J Plast Surg,2023,
56(4):357-366.

Vriend L., Van dongen JA, Pijpe A, et al. Stromal vascular
fraction-enriched fat grafting as treatment of adherent scars:
study design of a non-randomized early phase trial[J]. Trials,
2022,23(1):575.

Xu X, Lai L,Zhang X,et al. Autologous chyle fat graflting for
hypertrophic scars and scar-related
conditions[ J ]. Stem Cell Res Ther,2018,9(1) :64.

Gentile P.

the treatment of

Lipofilling  enriched with adipose-derived
mesenchymal stem cells improves soft tissue deformities and
reduces scar pigmentation: Clinical and instrumental
evaluation in plastic surgery[ ]J]. Aesthetic Plast Surg, 2023,
47(5) :2063-2073.

Putri KT, Prasetyono TOH. A critical review on the potential
role of adipose-derived stem cells for future treatment of
hypertrophic scars[J]. J Cosmet Dermatol, 2022, 21 (5):
1913-1919.

Manuskiatti W, Yan C, Artzi O, et al. Efficacy and safety of
thermomechanical fractional injury-assisted corticosteroid
delivery versus intralesional corticosteroid injection for the
treatment of hypertrophic scars: A randomized split-scar trial
[J]. Lasers Surg Med.2022,54(4) ;:483-489.

Disphanurat W, Sivapornpan N, Srisantithum B, et al. Efficacy
of a triamcinolone acetonide-loaded dissolving microneedle
patch for the treatment of hypertrophic scars and keloids: A
double-blinded, placebo-controlled
study[J]. Arch Dermatol Res,2023,315(4):989-997.

Chen Z,Hu X, Lin Z,et al. Layered GelMA/PEGDA hydrogel

randomized, split-scar

microneedle patch as an intradermal delivery system for
hypertrophic scar treatment[ J]. ACS Appl Mater Interfaces,
2023,15(37):43309-43320.

Wu Z, Huang D, Xie J, et al. Triamcinolone acetonide
suppressed scar formation in mice and human hypertrophic
scar fibroblasts in a dose-dependent manner[]]. Cell Mol Biol

(Noisy-le-grand) ,2023,69(8) : 226-231.

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Reinholz M, Guertler A, Schwaiger H, et al. Treatment of
keloids using 5-fluorouracil in combination with crystalline
triamcinolone acetonide suspension: Evaluating therapeutic
effects by using non-invasive objective measures[ J]. J Eur
Acad Dermatol Venereol,2020,34(10) :2436-2444,

Zhang YX,Zhang SN. Clinical application and mechanism of
botulinum toxin type A in scar treatment[]]. Zhonghua Shao
Shang Za Zhi,2021,37(8):705-710.

Zhang S,Li K,Yu Z,et al. Dramatic effect of botulinum toxin
type A on hypertrophic scar: A promising therapeutic drug
SP-NKI1R pathway in
Med

and its mechanism through the

neurogenic inflammation [ J ]. Front
(Lausanne) ,2022,9:820817.

Yang Z, Lv Y, Yang Z, et al.

cutaneous

Concentration-dependent
inhibition of hypertrophic scar formation by botulinum toxin
type A in a rabbit ear model[ J]. Aesthetic Plast Surg,2022,
46(6) :3072-3079.

Lin Z,Han X,Zhang M, et al. Aspirin inhibits the growth of
hypertrophic scar in rabbit ears via regulating Wnt/B-catenin
signal pathway[]J]. Zhong Nan Da Xue Xue Bao Yi Xue Ban,
2022,47(6):698-706.

WRIE , Wk, 5 — 0, 45 RO VA 7 76 0 M R T i LI .
AT TS 2021,17(6) :507-510.

JAING B, whot %, SRR o CO. SRR MOBER G S T A
B B 2T 48 A0 i A K TR T 3 T o U I R IR O SO0 4%
(I KA EE B4R , 2023, 37(4) : 281-283.

Zhang C, Yang D, Wang TB, et al. Biodegradable hydrogels
with photodynamic antibacterial activity promote wound
healing and mitigate scar formation[ J]. Biomater Sci, 2022,
11(1).:288-297.

Sobec RL,Fodor L., Bodog F. Topical oxandrolone reduces ear
hypertrophic scar formation in rabbits[ J]. Plast Reconstr
Surg,2019,143(2) :481-487.

Salem SAM, Abdel hameed SM, Mostafa AE. Intense pulsed
light versus cryotherapy in the treatment of hypertrophic
scars: A clinical and histopathological study[]J]. J Cosmet
Dermatol,2021,20(9) :2775-2784.

Tran JV, Lultschik SD, Sapra S, et al. Intralesional

cryotherapy with triamcinolone and onabotulinumtoxinA
injections for umbilical keloid: A case report[ J]. Scars Burn
Heal,2021,7:20595131211049040.

Marquez JL, Sudduth JD, Ormiston L, et al. Multimodal
management of facial keloid with tissue expansion, excision,
and injection of 5-FU and triamcinolone[ J]. Plast Reconstr
Surg Glob Open,2023,11(1) :e4796.

Xue JD,Liang Y, Xing PP, et al. A prospective study on the
expansion rule of the directional skin and soft tissue expander
in abdominal scar reconstruction[ J]. Zhonghua Shao Shang
Za Zhi,2023,39(2) :150-157.

Wu M, Gu JY, Duan R, et al. Scar-centered dilation in the
treatment of large keloids[J]. World J Clin Cases, 2022, 10

(18):6032-6038.
R ST 4 2 3) A7 #)



