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Efficacy Observation of Double-layer Artificial Dermis Combined with Autologous
Scar Epidermis Transplantation on Scar Contracture after Burns on Hands and Feet
MA Lei, YANG Jiabao, ZHAO Zhengnan, GUO Jiaping
( Department of Burn and Plastic Surgery, Suqian First People's Hospital, Suqian 223800, Jiangsu, China )

Abstract: Objective To explore the effect of double-layer artificial dermis combined with autologous scar epidermal
transplantation on the repair effect of scar contracture after burns on hands and feet. Methods From June 2021 to June 2023,
108 patients with scar contracture after burns in our hospital were selected as the research objects. According to the wishes
of the patients, they were divided into the observation group and the control group according to the random number table
method, with 54 cases in each group. The observation group used double-layer artificial dermis combined with autologous scar
epidermal transplantation, while the control group used autologous medium-thickness skin transplantation. The postoperative
skin graft survival rate, wound infection rate, wound healing time, VSS score, and levels of wound inflammatory factors [y
Interferon (IFN-y), Tumor Necrosis Factor-o. (TNF-a), Interleukin-1 (IL-1)] and growth factors [Vascular Endothelial Growth
Factor (VFGF), Transforming Growth Factor B, (TGF-B,)] were statistically compared between the two groups. Results There
was no significant difference in skin graft survival rate between the two groups (P>0.05). The wound infection rate in the
observation group was 3.70%, which was lower than 16.67% in the control group (P<<0.05). The complete healing time of the
recipient site in the observation group was significantly longer than that in the control group (P<<0.05), but the healing
time of the donor site in the observation group was significantly shorter than that in the control group (P<<0.05). At 6
and 12 months after operation, the VSS scores of the skin recipient site in the observation group were higher than those in
the control group (P<<0.05), but the VSS scores of the skin donor site in the observation group were lower than those in the
control group (P<<0.05). On the 7th day after operation, there was no significant difference in the levels of inflammatory factors

between the two groups (P>>0.05), but the levels of VFGF and TGF-f, in the observation group were higher than those in the
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control group (P<<0.05). Conclusion The use of double-layer artificial dermis combined with autologous scar epidermal

transplantation shows a survival rate similar to that of medium-thickness skin grafting and a lower wound infection rate in the

surgical area. It can increase the expression of growth factors such as VFGF and TGF-f, after surgery, not only it has a good

effect on improving scar contracture in patients with burns on hands and feet, it can also shorten the wound healing time and

reduce scar formation in the donor area.

Keywords: double-layer artificial dermis; scar; epidermal graft; burn; scar contracture.

TIRZE G 2 bet BB QI &5 5 W T, X B
L fR SR AR T R R R R R 2R
WA I 5k, MR R BT EE A ER, R
M B 77 ¥ 5 G B ORR O R RN T H B
FORLE P E R 5 R RO CIR S5, BRI R S
RERME T RRR R AT I, R (R a0 I 2% A, R
e PR A BRI RS R, LR DL AR R B e, AT
b6 T BRI e A SR i, R T T R R B
RAEERE . IR R R R LW, BERESIE0 5 1E
TR, & A IR KRR R T R
T, AT sk = P9 KA X TR 2R 4 12 R RCR L
I TE o AT FUET XS T AL et Jo MR 2R 46 (1 (8, SR
ENT R G ARBORR BN T AT R, |54
NIRRT RIS H K, BT,

1 ERTGE

L1 —feiihl: 15882021456 H-20234F6 H T #H L iz
[ 10841 F 2 beti R MR ZE 45 B AT A &, KIREHE
TR, ZBEHLECFRIE S R AL R R, #5445 . AN
Frdk: FE2188 KU b kefitlm@ &1 A4, R
Ay BRI T BRI /NABR s R A B R
REM 2 F AR HEBRARME: M IIBET 8 SRR DA R R
W RIS QIR PR R 2t . AR — R TR
bR ZE RS R L (P>0.05) , BEfaltbik, W#E
Lo AR CETEH LR HAR IR B aldE, frf &
BB g R R .

Fz1 EHE—RANER i, x+£s)
P50 TR
415 R/ B - -
5 & FH Fm W OEH
MELH (n=54) 36 18 34.76+8.42 11 14 15 14
WPHEZH (n=54) 34 20 36.13+9.30 10 13 15 16
x/tE 0. 162 0. 802 0.218
Pl 0. 687 0. 424 0. 994

1.2 ik

L2.1 WA, RAMENTRERAG HERRIRE KM
BE. THFR: MIKVIBRZEX G fmIhhg
RR AL, BHEERONME LI IES AL Pm, %
BUZNTHE GRINFFREEIT 28 A RA T, b

20173131356) B T0. %S LRI R IR IB & O Bk, 15
SEE GO R E. TESAEINEEL; RN
SO RESFAT ITFER, FH%XYIEO. 4 mm/E
(IR 2% B M T I AL BN T B0 |-

2.2 XA RAAGPEEBHES. TRIEAZSU)
JEVIBRIERA RIS, R4 B X DIHR0. 4 mm )5 B2 1) Hp S 7
Fro AU BAT R E HnE L.

PR GRS R 5], SURERFE-10~-6 kPa, R
Ja5 d¥RBRURE SIS E . B, MBSO
1.3 MEHRR
1.3, 1 A AEBRAARX ARG R: AREBEAE
10 d, MWL A7 35 R AR X QG . J ARk
T = ER B RGN TR / AR R RS AR AR X 100% . W IAR 52
PTG L, YL e T R LR 3AN R ORI
DX 73 W W B8 VA 1 0 R B s M 2 (X i3 %2 BLpE A W
IR, A Z BT S kv W @B AR >
39°CE<36C, HHEMRH MBI H R YL
1.3.2 QI Ema). b m g i it 57 KR =2 J7 X )
T A ]

1.3.3 VSSVE4r: FABEh . RFE64NH. RF124A KA
IREHERFIRER (Vancouver scar scale, VSS) VP&
X. e XERER . WaTEo~15%, Hi. @aEy
PR0~35rs MU IF5 N0~35: IR R LI/ H0~4
s R EE N0~551 o Vo3t s R TR Rk 5
1.3.4 QTH 2O A FFAEK KR FIKFE: BREBEARE
3dy 7Td, BUZEZIXOITAR B LR, WA DN IE & A 3
KBRSy 210, FEESL (3000 r/min, 4°C) , %
DI W, R BRI G 28 W B2 00 72 IR SR BE IR 7 a
(INF-a) . y FImE (IFN-y) . ANE-1 (IL-1) .
AR T B, (TCF-B ) « M NEAEKE T (VEGF)
KFo

1.4 S50 4. RAISPSS 20. 052 gt 3
BRILn (%) 18R, KA x M5 EF i sher i ISR 1%
TFEFERLL (vks) Fon, RARR. DP<0.058ZERH
it s

2 R

2.1 R A0 MO s B P R A R L =
BEG RN (P>0.05) 5 WEHARX QIR E N
3.70%, /NTXFRBAHMI16. 67% (P<<0.05) o W32,



FrE LA LE 202641 H 553545511 Chinese Journal of Aesthetic Medicine. Jan. 2026. Vol. 35. No. 1 35

R2 FERREEMARXAERRERLR

Lets, 6 (o) ]

Eikl| B A/ % AR 1 G
MEEH (n=54) 92.56+3. 51 2 (3.70)
SHIEAL (n=51) 92.87+4.43 9 (16.67)
t/ x4 0. 403 5.271
P 0. 688 0. 022

2.2 QU Ama) . MR 2 % X 58 4 A i TR B BB K
WHEZH (P<<0.05) 5 WLEZLH AL Bz X fr A i 1] B 6 4 ) i
H (P<0.05) . W#3.

*3 FEFHERXAEEXUEEEELER (*s, d)
41531 ZREX Az IX
MM (n=54) 23.46+2. 31 10.57+1.35
XTHREH (n=54) 12.83+1.68 17.434+1.82
tfE 27. 348 22. 246
PiA <0.001 <0.001

2.3 VSSPF4r: ANPBilt, Widlsz i IXVSSYEa b 2 R4t
IFEEN (P>0.05) 3 RE6NMAEREI2ANH, BAZ
B DX VSSVE 43 8¢ N e Bk ARG, HLIR] — B ) o B A 32 2 IX
VSSEPAME T MELH (P<<0.05) . RF6MNH EARFI2A
A, WAL X VSSTE 45 N\ B i b 22 R 4e it
RN (P>0.05) 5 XFHRZALAIVSSTE 45N i i B S 38 T
(P<0.05) , HARE6NHARAGEI2A A, X2 R
XSS i T A (P<0.05) o W#E4.

2.4 QIERAERETAEKEFAP: RIE7d, PHAHMIN-v .
INF-a | IL-1KPIRIFIEARG3 dF#MK, VFGF. TGF-B 7K
PR SGS dTF R (P<<0.05) 5 RJE3 d, PidlEE £AER
FRAEKR PRI ZER LG8 (P>0.05) ;5 R

JET d, P EERER TRV ZERLES T %E X
(P>0.05) , HMEHKVFCE. TCF-B 7KF¥ = Tt
M2 (P<<0.05) . W.35.

3 TWig

TR ZE 45 2 be 4 (B 3 001 & A 5 R UL I RORE,
TR A GUE L R R R A e s A, S EURR A
WA AR, TR ZE AT TR o K P B T AN X 5 2 B ) B
AN, 3 RO B 7, ISR SETE ), THRHE T
e, WEEAR, 1TES%, MEBCEFRRE. IGRRIR2E
HVEIT ORI FARMATIERE . Tk, NTHREBS
BT R I T BRI B 2 R e e 45 7
JE B BLAE AW A A RE . N T 5 3 2 A R
[ RE SRR s Rm e , PR, AES LR %A%
He R OB, e 152 T B 1 90 4 A (1 T 1) T I 2 ) 245
&, REEBEERGBER, BREA RS EE
i, AT Ak G T A R e DA B K R . R 3R I
Rk A, (HIGAERE NS LW R AR, &6 KRS
TR A ARG MR B . AW T P SR A R U2
N LHEEEMEEA IR R ZiRTT, WRRYRA A
JBRIRYT, BRI UE N T HE Y BEA H RRUR 2 I f 1
X F R e 5 IR 2R A 5 AR I RS

AR, BABRAE IR i MK 2 H
Feo BT R R G I s B R " AR,
RIGT AP RAEE T IFN-v . TNF-a . TL-17K~F4 R4 AR
Ja3 dFEAK, MARES dv RIGT A Lhik 2 R G it
B, RIS R F s R ARk R
HHAT A G 8RE IR T R IA T GRS, R I LE B B R R Al
MR, RJGAEE N TR A M B R AR 1) 5 3 1

F4 PEFARRIETEXMEEXVSSTFI LR (xts, 49
5 Z X PRI
PN ARIF64A RIE124H PN ARIF64A ARJF124A
MEEA (n=54) 11.3442.18 6.22+1.51" 6.61+1.43" 4.1240. 58 4.2840.55 4.3440. 65
FFHA (n=54) 10.96+1. 87 5.57+1.49" 5.83+1.52" 0. 00 6.35+1.27" 8.5341.55
ofi 0.972 2. 252 2.757 - 10. 990 18.319
PiE 0.333 0. 026 0. 007 - <0. 001 <0.001
E: TR THRAARI I, P<O.05,
5 FERBEE G ELER FEKEFRFLE (xts)
% IFN-v / (ng/L) TNF-a / (ng/L) 1L-1/ (ng/L) VFGF/ (ng/mg) TGF-B,/ (ng/mg)
RjE3d  ARJFETd RjE3d  ARJETd RjE3d  ARJETd ENERE! RIFTd RJE3d RIFTd

M (n=54) 5.7240.64 4.76+0.55" 3.5740.46 2.9440.53" 6.574+0.71 4.36+0.42" 40.9546.33 54.40+6.95" 17.4443.55 35.42+6. 33"
XHHRLH (n=54) 5.67+0.60 4.6140.51" 3.6140.44 2.8240.45" 6.44+0.67 4.4740.45" 41.49+5.21 47.08+6.27" 16.80+3.94 29. 74+6. 25"

til 0.418
PlE 0.676

1.470 0. 462 1. 268

0. 145 0. 645 0. 207

0.979
0. 330

1.313 0.484 5.747 0. 887 4. 692

0.192 0. 629 <<0. 001 0.377 <<0. 001

E: CATLHREMAAREIdE, P<O.05.



36 ThE SE 2R BE 24202641 H 55353 551 Chinese Journal of Aesthetic Medicine. Jan. 2026. Vol. 35. No. 1

HIEN- v K S35 T, TNF- o [R/KTF 15 2 35 BRAK. X
EEALEF RJRT dR a3, SRERERLAU ¥R
o XATRE S AW AREA R AL, Al ae Dy F AR
EREUEANS, IR T KA 52X EHNW G, IR EEe T
IR 2 XA ZY, AT A P P 7 V0 0 B P 773 6 3575 2
THREE. BRI G HA G AS MR RS, R
WD B R R AR AR A Wi R A s RN 2 5% N 7 R A )
AEEBITRRGL, A T 6 T P V3 A e st

AHIFFE SRR X QTR G R T 0T IR, T4 F
ST T S Y T A A e . MR B AL |
WIF AR 78 5 FIXUZ N TR A S T AR 38, HaRTH
EHERIRZEE S, £ E R LR T gl pH G RK 5
TR T RESE

BT 510 S A2 1 R 25 W RN Bz S5 M AR . AT
FRM, NTHEBHEEBRBEBREL, KRR
ERILGIEAE . Au b, W4l 1 HFRNE
IR ESRE T AR, QIR &G 5 RN e i F REg (iR
BHRFEAL, TTHFARNUIEIEEE 70. 4 mn)E 1RE 4L
LINFEHER T 250 X Eon IR B e ROR A AR . 14
i J 100 (50 30 43 Bz X U H0. 4 mm 5 BE A o S 2 By, AR
Gy Ad 32 7 X DI BN, I R G DR I B A L I A
A TR At R X IR AR IR, i A B X B T8 R ()
X BT AL R R X A T B A TR B VS SR 4, 45 R
BoR, WS B XA i TR T A, A R X A
AT TR RE6 A RG24 H, Fdsa =X
VSSIF A B N B i BEAI,  EL [R)— B i) 56 R 482 12 [X VS S P
MMETWEH. RG6MH. RF12MH, MM FX
HIVSSTE 5 AN B B S o G ik = 3 X HRZE I VSS
PN e e B SR 3 m, L T — A T A% TR 2H 2 2 (X VSS
W TR, WIHXUZE N THE A B ARRE %R R
TEAG S AT 2 8 407 FR 3 R 2R 408 BLA e 1) e A
F, B BEGE I AL R X 0 B 1 A A A e it R DO 1
TR HEME RN R . OWMEEAXUZ N T H N 3 AR R
AU T R 0E 1 SCERVE BT I X 48 AR O B,
Z 15 FRERG R 2 2B T AN AR, D T TR 1
KA QXA E LR, BT X R R
B, AT HEAN A IE BRAS R ) B 0, B 248 0k PO R 1Y) 3
AR ARG 5 R X1 ) T S A ) R IR R A5 v T
B 54 KR T HIREE X . KBFRHARIGT dFILEVFGE.
TGF- B S5 A KM 7 AP EAE3 dFtm, AARET dW
S PIVEGE . TGF- B A K K F/K-F m T AR . S5
WP RN TH MRS BR T BA R, R
DI & B FH 20 R0 4% Gt 11 1 e P B A H AR S5 259 L T VEGE
TGF- B SR A M B TP Tt i, R ARG 14 dEE R
FHAH T v R P A 50 1 A S P R L ZH S 9 B S . TGF- B
AR T3 P T A 4 L ) K AN i S B T )5 B, VEGR R R adE 8 2R
M A, HEIN P 2P BETERDR I A R A% T B AR

R EPTA, RARURN TR BBCA H AR RBR R B
BR, RIME R BRI A S R A BAR A AR X
QT R, BB IR S VFGF. TGF- B 254 K KT
I, AU T e B (R 22 4 B A B (1 s 1
R, 38 R4 6 At e XA 60 T A g T L 9D 43 B IXORR Y
TR SRTTATT AT A AL, — R AR S0 1 1 15 1)
AR L EINLE AT IR T, —RBEAERD, o
HARACRNEAR . 5 S FURE A7 100 DAkt »

(&% 30HK]

[1]Blome-Eberwein S A, Schwartz A, Ferdock M, et al. Minimally
invasive burn reconstruction with subcutaneous scar contracture
release[J]. Burns, 2024,50(6):1597-1604.

[2]Hendriks T C C, Botman M, de Haas L E M, et al. Burn scar
contracture release surgery effectively improves functional range of
motion, disability and quality of life: A pre/post cohort study with
long-term follow-up in a Low- and Middle-Income Country[J].
Burns, 2021,47(6):1285-1294.

[3]0gawa R. Update on hypertrophic scar management in burn
patients[J]. Clin Plast Surg, 2024,51(3):349-354.

[41F T, TRBem, XM, 25 LandoXUZ A T3 76 T3 1 ik i
o R [9]. 5 F AR S, 2021,35(1):13-15.

[S12695 95, Ju b, 5, % . LandoXUZ N T H 1B 4k
5B B B A e SR R 5 B BCR BE S [T] .
#,2022,44(23):3578-3581.

(6175 1, SR4EE, VI, 55 X2 N LIRS A h BEEE T
T8 R R SR . LR B8 e BT RO ROCR ] TR 5
@AMEL 2022,18(4):322-327.

[7]Wang X, Huang W, Li Y, et al. The fibroblast heterogeneity across
keloid, normal and tumor samples from single-cell resolution[J]. Cell
Mol Biol (Noisy-le-grand), 2024,70(7):200-205.

[BIHE L. I U i IR 3 B 48 & AL 44 TR T BOIR 7 TR 1) s PR F 52
[D].F 7 ) THEERFRE£,2019.

(91, ZH I, 2 KA, 45 I a0 e F e AR 20 B 5 B A 0 5 B B
FE M AE 0 PRs 2 B THI [J]. 70 220 TREF 58, 2022,26(14):2138-
2143.

[10]Kanapathy M, Mosahebi A. Comparative study on the donor site
aesthetic outcome between epidermal graft and split-thickness skin
graft[J]. Int Wound J, 2019,16(2):354-359.

[LLTER UK, S, @k AR N LRBEIEG A i B A8 B e i 2 BRI
BT B FERT AL AEAC TR B, 5 S AR SR IE A SE R[], 1 R K2 JPRA) 2%
£,2023,52(10):584-589.

[12]Tasneem S, Ghufran H, Azam M, et al. Cassia angustifolia primed
ASCs accelerate burn wound healing by modulation of inflammatory
response[J]. Tissue Eng Regen Med, 2024,21(1):137-157.

[I3JRXEG, ¥4, T ek, 45, B & MM M R0 0 I 517 20
I7 18N QI T R Meta 3T [T]. H [ SE R R 22, 2023,32(5):71-78.

1414505, Wt SRR, 45, 7 5L 70 RREDIT VAR & 1 B iR 7 4%
AR T 03 J W IR 2R 40 2 SR8 R D e B BRI 175 1L 52
Wi [, o 26 252 R 2, 2021,30(10):51-54.



SR BE 202641 H 55354551 Chinese Journal of Aesthetic Medicine. Jan. 2026.Vol. 35. No. 1 37

(IS4, TRAR G, 45 bk, 55, N L3 I A B AR & R # Al
18 53 KT FRGR A0 I 0 O 1 A i IR W (7). o B 2 24 T AR
5t,2024,28(10):1533-1539.

[16]Lv Z, Wang Q, Jia R, et al. Pelnac® artificial dermis assisted by
VSD for treatment of complex wound with bone/tendon exposed
at the foot and ankle, a prospective study[J]. J Invest Surg,
2020,33(7):636-641.

[17]ljaola A O, Akamo D O, Damiri F, et al. Polymeric biomaterials for
wound healing applications: a comprehensive review[J]. J Biomater
Sci Polym Ed, 2022,33(15):1998-2050.

[18]Khan R, Aslam Khan M U, Stojanovi¢ G M, et al. Fabrication of
bilayer nanofibrous-hydrogel scaffold from bacterial cellulose, PVA,

engineering[J]. ACS Omega, 2024,9(6):6527-6536.

[19]pat, B2, A, 45, H = X2 N T H E Lando 45 45 F
AW )2 B R A8 SR I A 2 A5 B T R Il PR WE S (9] b B
#4,2020,42(9):1340-1343.

[20]Xiao A'Y, Lopez I A, Ishiyama G, et al. Expression of TGFf-1 and
CTGF in the implanted cochlea and its implication on new tissue

formation[J]. Otol Neurotol, 2024,45(7):810-817.

(A H 312024-10-10

AICE A% B, AR, BB, 45 XUE N LI H AR
IR R KA HEAE B T I8 100 J5 IR 25 48 T BOW B2 (9] T IR S 2 B2

and gelatin as advanced dressing for wound healing and soft tissue ££.2026,35(1):33-37.

A

ISR PR A A Tk LA AR 5 R 28 4 B
kg, xlEA, AR, XV, 2K, AHE, TEL, 3 &
(2T s ERRAG BTG £ 250 Bl |4 710000 )

HEE]BM: 547 T ARG L AR E KT EERE TR T m B £, J35%: £R022451A-20235F12A FEE A ETHE
BRSO R 160 B H AR %, RIS EF AL RN TA, QIEEBF . BUL. KPR, 207 £ L L.
AR BB LERE. FLAE. WO, BRFELE (1C6) HEEH AR EE R Z G 5K, BRERFILEHKRE
ERAHRIL, FHE o AH R KEE 2 (FREIL ) AR EE A (AL ) . RJASPSS 27. 0445 #4745+
FoM, FERAESAETAGITEELG T FMASALogisticE AN, HR: ARELESH T 32504 ES, L Pie4k
(14.7%) MEAEFA T ABIAL, SANFEICLE; 2665 (85.3%) #A T A MR, ANIERfLL., LR EMTR T, JERRILA
FarB LA FEBMI. KAPETIE] . K57 . BRAEBIUA L KA. a3 B ICC 5 @ed £ B A it 3 & (P<0.05) . 3 A
F = logisticE AN LI, HAMNMARSE R GRIAIEEERR G ELE4 (0R=1.067; P<0.05) , AT L
(0R=2.987; P<0.05) , BRAAIREZL K TF24 (0R=1.208; P<0.05) , Mp3Rino (OR=4.178; P<0.05) , ICCHHAIVEA
(0R=12.124; P<0.05) . £5if: R ZMBML. A7 L. BRAERER TR, B, ICCHREEH VIR T A4k & sk
EKAF & H R R IR 5 A B £, P ICCH BV IS LR AR B A & R SR 6940 1,
[RBEIR)] T sk £ M B R, SREE AL, KB IR g Ea K, AR E,; LogisticE)Jaatr

[FESHSIR622 [SCRRFRARAG] A [SCEHS11008-6455 (2026) 01-0037-05

Analysis of Influencing Factors of Lymphatic Vessel Fibrosis in Patients with

Secondary Lower Limb Lymphedema
XIA Linxi, LIU Jianke, ZHOU Xuchuan, MA Gejia, WANG Wenfei, QIN Aoshuang, HE Haishan, LIU Bin

( Department of Burns and Plastic Surgery, Xi'an Central Hospital, Xi'an 710000, Shaanxi, China )

Abstract: Objective To analyze the influencing factors of lymphatic vessel fibrosis in patients with secondary lower limb

lymphedema. Methods Seventy-six patients who underwent lymphatic venous anastomosis in our department from September
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