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Effect of Acellular Allogeneic Dermis Combined with Autologous Split-thickness Skin
Graft on Hypertrophic Scar
HUANG Qingjiang, LI Zhujing, YUE Fengwen, JIANG Ting
[ Department of Burn and Plastic Surgery, Beijing Anzhen Nanchong Hospital, Capital Medical University ( Nanchong Central
Hospital ), Nanchong 637000, Sichuan, China ]

Abstract: Objective To observe the cosmetic effect of acellular allogeneic dermis combined with autologous split-thickness
skin graft on hyperplastic scar. Methods 64 patients with hypertrophic scar admitted to the author's hospital from October 2019
to December 2022 were selected and divided into control group and experimental group according to the random number table
method, with 32 cases in each group. The control group was treated with autologous skin graft, and the experimental group was
treated with acellular allogeneic dermis combined with autologous skin graft. Postoperative recovery status (skin graft survival
rate, wound healing time), pain degree [visual analogue scale (VAS)] before surgery and at 1, 2, 3 and 7 days after surgery,
collagen fiber indicators (type I collagen fiber, type III collagen fiber, type I collagen fiber/type III collagen fiber) and scar
status [Vancouver scar scale (VSS)] before surgery and at 3 months after surgery were compared between the two groups of
patients. Results 14 days after surgery, there was no significant difference in the survival rate of grafts between the
two groups (P>0.05), and the wound healing time in the observation group was shorter than that in the control group
(P<<0.05). There was no significant difference in VAS score between the two groups before surgery and 1, 2 and 3 days after
surgery (P>0.05), but the VAS score of the observation group was lower than that of the control group 7 days after surgery
(P<<0.05). The type I collagen fiber content, type III collagen fiber content, the ratio of the two contents and VSS in the two
groups were declined at 3 months after surgery compared to before surgery, and the indicators were lower in experimental group
than those in control group (P<<0.05). Conclusion Acellular allogenic dermis combined with autologous split-thickness skin
graft can effectively remove hypertrophic scar, relieve pain, inhibit collagen fiber regeneration, and thus improve scar status,
which is worthy of clinical recommendation.

Keywords: acellular allogenic dermis; autologous skin graft; hypertrophic scar; type I collagen fiber; type III collagen fiber

BAEVEE . R, TAREEIN; BTSCT7 OB AN RHER SIRRT T . E-mail: jiangting0823@163. com



i EH AL 202543 H 5534555531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3 31

AN TR A SR SR T A SR BN AR 5, o A 46
g AL LG AR R TR — Rl AR, PRIHZD, FRARA
WO A L R R T SRR AR AR, PB4
KV BRPEREIR, FMORAL TR iEsh A, ADGEmAN L,
T I AERERG o ER, PR R A TR R
JE Rz Fr e hiey AT REIX M AL MERUR, R AR &R A #
L BRI OKES  JRHE B Kl 8 BEIR T T DO RE X MG A VR
Mo T AAEINER R H G EA L, FEREFERIIEE
SRR AR, BEARTFARIE TR . AR R AR
Fi T DABEARAE B DR G A 1T e, (HA2 it f2 X =it
BTSRRI o B 200 L S5 A B B — Rl 2% o e MR iR AR AR
FOBE, PRI BRI L S F M S, REA RO i A
i, BEXTEIE R, BATGEHE B R B, 0 T & 1
YERT,  BWHTT A B 51 B A R0 e vet 1) T i JEE 45 4, s>
RN, ARG RIIIE R, AT, B
JTZ R TR MR E QIS E R B
H AR T & B 5 I AR e L B2 I T B T B = R el
i, (HEPXEAEPERYR KRR T ROE R, IR SRR
ZHERSE, RZAEMIRIREEWEAE, AT R
%, RIUME BRI T EERR TR, N TiAR A
I7HEEVE R AL BE 2AUE DR S5 B I R .

1 ERRTE

11—kl EHL20194F10 20224812 H 28 & E Bk
TR 643G A PRI B, SR B LA 335 4y Dyt BE 4 AT
W, #3260 INFRdE: FFE O EIERBIR Y 76 3t
WY T A RUR RS WA RRAL T IR B
HOBERE R A FEBRARAE: SR HE AL BT £F: Bl e
W ORE A BIEFEEEZ ARG & IFRIE 5
is BEMLITHAE S OIS RN W KRG TR E N4
T LAF P9 422 52 0 205 ] I R IO W 3 VR 97 s A T e A 3 Bl 7L
W PH—MEERILE, ZR LGS (P>0.05) ,
Afnrtett, Wkl AFFF @SB .

1.2 ik BT BEATROR IR, 5EREVIBRI AR R,
PR R A 2R, e T DU AR H AR AL, sk i
S, A8 SR A A R B R K R T = 30K, TERE
A4 000 U/ml J&KE; 2% Eh/K 2 AR B AT -

12,1 XSRS 17 AR I)E R B, UIBRHE AR R
TEOIE, ARG KN, T IEH B AL AT 3R,

FLBhE R JJEUE 0. 30 mmE 7R 7] B R B, A8 BT 45 Gl TH
TEARARAL, 78 3% T 000 )5 LL4-02E R4 & 41T I 4 55 & I
52, BERILAZD . PRKE R+ AR EaL, Hh
TV TSI E T AIMER A EEE, RE7T dif
7y, REWYE, K514 difZk.

1.2.2 WS 17 Wa ik 5 E A ARk EE
S VIR AEMRIRIFECS, WU ek B (dbst
SENT AR WA, 5 emX 6 em, [ #E20153130864)
BRI, 1B S0IHIRAAEL, fEEUE 0. 30 mm
TR R AT, B8 &) T R sk o, Fiphik
e 5 % IR — 0

1.3 WEHEIR

13,1 A GRS BT A A A e RJS14d, DUARRGE
PR S5 Image  JTHEAETERAE B A K i R T A,
TR BOEZR . ARG 14 di R s 2= f5 14 AR TS A
B Fr TR SR R TR o SR S 42 i B A A it )

1.3.2 IR R ARG, 20 3. 7d, AR
BEHUIESRE (VAS) ot T 2E H 3 6 Th PR P P ATV
FERTEO0~1045, A {H AR B P R e

1.3.3 RIELF4Edabr: WA B#H RPRUE LA E 34 H
ZRXERAL (CAEREHERZ) , @ FAREREIEK
R, BRI B BRI R oL, BUY
Ja CLUE4T, RDZREA R RAT, HEUREREL100 mg, LA
PBSZE MR B FE S 2100 mg/ml, SF 5 5% ENaOHR &
GEELmol/L) , Ba» (15000 r/min, 4°C, 10min) J&
B b3, CAESBC ikl 1. ARG R 4F 45 &, ik
& R R B AR

1.3.4 WURRA: Rl AARBE3ANH, RAERSERERER
(VSS) It Wil FH RURIRAS AT VEE , %R R IR
MmN OF BE. TRENATE. M55 IF
WOR R0y, Bratidl sy, atid2sy, HHiddsy;
B ERIC0, Bkidlar, A2, BIRIL3y; R
B CEHEIE04r, <lmmidl4y, 1~3 mmid24)r, 3~4 mmic3
4y, >4mmitddy; FWEE: EWIL0, FEKIL1, 1B
BAac2sy, L3y, Sihicdasr, ZE45i05%. VSS/ME
T R R A ™ 7

1.4 Sivb2p400r: NiFHSPSS 22. 048t Bt HEAT B 40 47,
THECRRILL “B o) 7 FRor, RA XK A IESSM
it E TR “Yts” FoR, RAGKELE . LAP<0.058%

w1 MABERERER B, x5
N 5 , i MR A B
5 RS e/ B TR/ cm - -
% S B A FARG kel B R
Mgl 32 14 18 27.26%4.77 7.14£2.53 11 12 9 13 19
XA 32 12 20 28.89+5.01 7.49+2.69 14 7 11 17 15
t/ x4 0.259 1.333 0.536 1.876 0. 254
PiA 0.611 0.187 0.594 0. 391 0.614




32 ThE SE 2R B 24202543 H 553435 5531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3

FH G E
2 #R

2.1 R BIE RO mEAR AR RF14d, WEBH
B R s R 2= R Bt R X (P>0.05) , MELAA
A I IR TR (P<<0.05) , L2,

FR2 MUERRREBRLR B, x+s)
25 1% AR A RER /% BT A /d
M EEAH 32 97.44+1.86 16. 87+4. 67
it R 2 32 96.78+2. 55 21. 4444, 24
tfH 1.183 4.098
PIE 0. 241 <0.001

2.2 PIHPIRIRE R RATEARGL. 20 3d, PHZHVASH
DR ER TSI E L (P>0.05) ; RJE7d, WMEH
VASTEAMIE T3 IR 4L (P<<0.05) . W3,

2.3 WHFRAEIRIEA AR LR ARal, HAHRRL
YefR bR L ZE R LG %= L (P>0.05) 5 RE3NA,
P2 T B SR e oo TITRY Jis o 47 o 2 o S W 2 P AR SR /i
PIRR%, EWMERAL T4l (P<0.05) o L&A,

R4 PEFARBGERERAHEREFLR ], v

[ Bt/ IAURELF4E/ 1. AR R EF4E

2B IR} 1)
(ug/g) (ung/g) Gra

MG ARAET 117.58421.48 133.87+24.82  0.88+0.27
(n=32) ARJFIMNH 75.67+10.72° 114.54+11.55°  0.65+0. 16
tfH 9. 876 3.994 4.146
Pl <0.001 <0. 001 <0.001
it e 2 ARFT 116.47+23.65 131.94425.08  0.87+0.29
(n=32)  ARJF3M ) 85.58416.48 124.87+17.28  0.74%0. 14
tfH 2.851 2.811 2.395
Pl 0. 006 0. 007 0. 020

E: CRFH R T IRALiR, P<0. 05,

2.4 PWRVSSTEr b RIG3MNH, PAVSSTER BT
%, HWMEAMKTRIEAH (P<0.05) , W5, WEzH
A5 WL L

3 it
BH R . FAROIG R R 5] R B A R, E

*5 FEFARAIBVSSIESELIR (x£s, )

A5 WP U A P JE R FHE
MELH RAT 1.79+0.29 1.9640.39 2.6740.79 2.4140. 28
(n=32) RJE3MNA 1.13£0.17° 1.07£0.21" 0.5340.07" 1.2140.29

il 11. 107 11. 366 15. 264 13.051
PIE <0.001
XL RRET 1.8740.31 1.8440.24 2.514+0.66 2.27+0. 39
(n=32) RJGE3M1.22+0. 18 1.3340.26 0.6740. 16 1. 48+0. 26

tfH 10. 257 8.153 15. 327 9.534
PfH <0.001
E: TRTH R AT RBAR, P<0.05.

<<0. 001 <<0.001 <<0. 001

<<0. 001 <<0. 001 <<0. 001

E: e, 189, FTHBUFKZGEAREAE, ¥mXTEHLE, AR
R G ATIG b JO AR BB IR A AR A MG B, A RAT; B. R AT/
Joh A A A0\ HtaEs; CREINA

El1 WEABRHEGIFARAIE

% T DU T Ak I R 25w, N2 SR TR . S R
fr. YRR GSRE, EmERRA BRI, TR
FARTIRE, TR R ER AT Rkt s &
WA R R R R R, Hrh B B B S R b
SERVES AT A I E B, ST AT A 4n i 2y
WAMANER (EOD e e RIEEEEM, H
HECME B & IR R . AP Yk 8 (1 S I B R4y, T
394 PR Th D ECM A R IR R kP RS 2, TEVE TR 5
SRR SR KT, S T TR R 2 1 ik
AKFTHE, R R E AT, BURR HIZH o R
H kA 1 BB 2S5 K R T B e B, T R O
I 0 L 5 A B B 20 T 2 3 21 S S B HE IR R ) 4 i
JG, TEEIREERIRE L e RGNS, FHAHZETH
SRS, N BB R, RO IRAE, AR
ARANERL R 3222 R 9o iiE 5 H R S 2 HE 51l o 4 5%
(7)o R v 2 AR 2 P e e MRS RS, T 5 1 4k 70 JEE B i
b R BT 2 [ 4 A, TR R IR Ak, BB
S 5 LA IE B B e UL R, R e A Rk
AT R B HE e 5 2B 7 2 XU, ) B T i 3 Sk 2L 237
Koo GEARTITLE R, RJGHEAR R Y B 4 5 1595%
BLE, RN GE 2 6 T A I I B3 A TR IR AL, BRALAR S

#3 FEFARBIEABVASTES LR (x£s, 9
245 [V AHi ARJE1d ARJ52d ENERE ARJE7d
ML 32 6.24+2.17 6.38+1.88 5.574+2.04 4.42+1.49 3.27+1.18
Xt AL 32 6.5242. 48 6.29+1.93 5.78+1.82 4.97+1.57 4.12+1.57
tfE 0. 481 0. 189 0. 435 1.437 2. 448
PiE 0. 632 0.851 0. 665 0. 156 0.017




i EH AL 202543 H 5534555531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3 33

PR B ROR AT IR S, SRS AL s AR
PO TR, S AR e A R B A A R kAR AL
TG AENVEROR 5, AR DRUEAS R B vt FGIS 6 A 2Lt T
ARG S, RN e BAL R . A R,
It 2 7 A B M SR o U L EL T4 2 2R S 2 R PR
¥y, REfEREBARMAE ZEHT, BETFSE R MAE A, Dt
SCUR BRI SE . i bR AU E R AR,
RIS AE R 5 B4 FHAE, s QU RAE, Rk
ArARBGE B AR IORREE T IRANHLR R T B S S R
PEENUAR B, REAE 25 B AR HE e SRR SRtk 1
YRR A SR R AR AR PR o

Pt 240 L 7 R L B R DR 5 ok AR Tk, R
LY ] (L HEECMER A, 2T S22 4] 1 2 TIIZR4 52 JRmRNASR
B, R DAL IRAEKE, SeRRURARE, R 2
WA BT 2R 40 R, HDBIRIRE B Sh A R
ARJG3AH AR T 28, TR SR £ 4 5 5 & i # LU
BORHT R ZE R, HOSAM T XA, HERE Bl
W —8. R, ARJE3NHWAHBIRRE BB K
W, RUSHBCERCREAE, o 7 it 40 0 7 AR B R
& B R R IR T RS A ROR B, R R TR
IR SR A e B, SRR AE A, 2T S RS -

JBL 20 B S AR LB 5 T) IR R IR B R, AMURA
SRR R A 5 ThRE, AT AR5 B Al A Bk
0 N Y S G TR A, R R R R R S R, T
AR 3 X R IR BT NI L, G AR R B A T A Y
AHEIEAR o F5DURH A B RS, LA T] I B 78 o )
T, HOLE5HEEs, gadid iy RAEMRSENRSR, H
B LN 2 P52 20 T 384 0 Bz 14 9 e S 49 28 IR 308 T 4k
TG ™ EH IR T RCR SR T L5 2H R i 4 L S A 3R
BBk EAR TR B Rk, B0nT I 2H B e ok of 3k Bz X B¢
JREERI IR, RN BEAT R PR B SRR, it B T PR
h. (HIENS A EEAET, Bk 5B R e %
A (AN O e e B FRAE T, B ARG, MRS N A
ARSI T AT RAEAE B rpol . BEACERUN T 5
R, SRR WA, FNGRZETNEE, L
FWEZITIERZ T R J5 I F0R n A et .
gi b, WA S A B R A B AR B R R 9T A
» BEA R HEQI T &y, AR ALY, SR TR 1
~ IR R 27 2 5 S A R 2 R, 32 170 0 SO R
WA, AR ImRHER .

=

(&% 3CHk]
[TV IR, Vi GO 338 A VeI 19 22 47 25 JE Ak K 2440 i (X F 9 0k
JE[J]. R B 36 75 %2,2018,27(8):151-154
R21F7s, FHE, R, & AR RARIRE L S5 QR RS
FEAS N R A T[] HP R 4 4R TRERF 7T, 2022,26(14):2138-2143.
[3]mh 60T, 28 Kf, BEE S, 2. I B & 7] 5 e )L Y
JE A AL A5 G T R0 s PR R[] v 2 A P 2, 2023,32(7):5-8.

(4178 B 1, AT SCH, %55, Joe o U IR 86 0 7 A I FH S 4% it 4
M R i 5 A R A RS A I R AL ). [ SE 4
2 2016,25(6):25-28.

2 T B AT PP R[] P SR A BE 4, 2012,21(11):1498.

(6] i R IR B v £ R FL IR N o [ e PROBIR By v & Sk
I AR 5B E & (TR, 2017,12(6):401-406.

(717K 2, 5K AF, Wz W, 4. G405 P Jma od A0 I - S0 4% /e 7 8 e s
IR HISEIRT]. th e SH2 BE 244 A, 2020,29(5):665-669.

(8] i ARIR B 6 £ % IL e AN o i PRI By ¥ & S
IR S5 4436 (T RR) , 2017,12(6):401-406.

(91 E k¥, AW, BRI, 98 SN TE 3 AR VIR AR IZ 5 T L
PRI F S LT 752 R (] A 3 2% 75.,2021,37(5):490-494.

(10]ZIRBE, WRZE. B A MR A B AL SR 97 B ik Je 0] & o
[ 25K 2 244, 2023,39(5):582-585.

(T1BRFS, 257, JEfE, 5. 38 A VERIR IR R A WL B 7 J i 0 9 itk Je
[I]. H HE T 125 2 2% 75, 2023,57(4):597-606.

[I21RA R0, 1 B, MRAEUL, 45, 200 31 5 25 5 7E I PR YA I 7 I
FHIT. A E 02 TR FT,2022,26(34):5512-5517.

[13]Hu Z, Zhu J, Cao X, et al. Composite skin grafting with human
acellular dermal matrix scaffold for treatment of diabetic foot ulcers: a
randomized controlled trial[J]. J Am Coll Surg, 2016,222(6):1171-1179.

(14106 % 52, V4, IR AR, 45 020 i 350 5 i o 48 53 AL Ut it 7t
JE[]. [ PR A EE 22 L FE 4% 4,2017,40(1):58-61.

[15]Cottler P S, Olenczak J B, Ning B, et al. Fenestration improves acellular
dermal matrix biointegration: an investigation of revascularization with
photoacoustic microscopy[J]. Plast Reconstr Surg, 2019,143(4):971-981.

[16]Mirzaei-Parsa M J, Ghanbari H, Alipoor B, et al. Nanofiber-acellular
dermal matrix as a bilayer scaffold containing mesenchymal stem
cell for healing of full-thickness skin wounds[J]. Cell Tissue Res,
2019,375(3):709-721.

(17159855, Lo, Sk, S5, 5t 200 A 20 5 8 5 P 905 P2 1 s AL ol
HIF ST [T MR TR I 2 2% 2, 2019,37(11):57-58,60.

(1813, AR/, EFHK, 45, 7tk Fu 200 0 T B B o A g 2L 28 T R ik
TR SR AT AT PR A LS T AR 7T, 2012,16(21):3864-3868

[19]Wang W, Zhang L, Sun L, et al. Biocompatibility and immunotoxicology
of the preclinical implantation of a collagen-based artificial dermal
regeneration matrix[J]. Biomed Environ Sci, 2018,31(11):829-842.

(20T ik 55, 72 7 W, ot I 2. 3t 200 250 2 0k o v e NG W R S
X LR AR 2RI S )] AR 25 2, 2011,27(2):163-164.

[21]Anjum F, Agabalyan N A, Sparks H D, et al. Biocomposite nanofiber
matrices to support ECM remodeling by human dermal progenitors
and enhanced wound closure[J]. Sci Rep, 2017,7(1):10291.

[22]Bellemare J, Roberge C J, Bergeron D, et al. Epidermis promotes
dermal fibrosis: role in the pathogenesis of hypertrophic scars[J]. J
Pathol, 2005,206(1):1-8.

(231, AKAE, BRdE, 45, D04 M0 I e 8 o ) 46 A FLAE WA E 25 P
FL]. A EE S AR A, 2014,28(6):768-772.

(e H 3912023-10-07
ASCE MR TETT, 2, B RO, S5 40 R B Bk

R 7] R B R B A A S8 A R T ROW R [T]. o [ 5 A e
%, 2025,34(3):30-33.



