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A prospective study on the expansion rule of the directional skin and soft tissue expander in
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[ Abstract ] Objective To observe the expansion rule of directional skin and soft tissue
expander (hereinafter referred to as expander) in abdominal scar reconstruction. Methods A
prospective self-controlled study was conducted. Twenty patients with abdominal scar who met the
inclusion criteria and admitted to Zhengzhou First People's Hospital from January 2018 to December
2020 were selected by random number table method, including 5 males and 15 females, aged 12-51
(31%12) years, with 12 patients of type [ scar and 8 patients of type Il scar. In the first stage, two
or three expanders with rated capacity of 300-600 mL were placed on both sides of the scar, of
which at least one expander had rated capacity of 500 mL (as the follow-up observation object).
After the sutures were removed, water injection treatment was started, with the expansion time of 4
to 6 months. After the water injection volume reached 2.0 times of the rated capacity of expander,
abdominal scar excision+expander removal+local expanded flap transfer repair was performed in
the second stage. The skin surface area at the expansion site was measured respectively when the
water injection volume reached 1.0, 1.2, 1.5, 1.8, and 2.0 times of the rated capacity of expander, and
the skin expansion rate of the expansion site at corresponding multiples of expansion (1.0, 1.2, 1.5,
1.8, and 2.0 times) and adjacent multiple intervals (1.0-1.2, 1.2-1.5, 1.5-1.8, and 1.8-2.0 times)
were calculated. The skin surface area of the repaired site at 0 (immediately), 1, 2, 3, 4, 5, and 6
months after operation, and the skin shrinkage rate of the repaired site at different time points (1, 2,
3,4, 5, and 6 months after operation) and different time periods (0-1, 1-2, 2-3, 3-4, 4-5, and 5-6
months after operation) were calculated. Data were statistically analyzed with analysis of variance
for repeated measurement and least significant difference-t test. Results Compared with the
expansion of 1.0 time ((287.62.2) cm® and (47.0£0.7)%), the skin surface area and expansion rate
of the expansion site of patients ((315.8+2.1), (356.1+2.8), (384.9+1.6), and (386.2+1.5) cm®, (51.7+
0.6)% , (57.2+0.6)% , (60.4+0.6)% , and (60.5+0.6)% ) were significantly increased when the
expansion reached 1.2, 1.5, 1.8, and 2.0 times (with t values of 46.04, 90.38, 150.14, 159.55, 45.11,
87.83, 135.82, and 118.48, respectively, P<0.05). Compared with the expansion of 1.2 times, the skin
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surface area and expansion rate of the expansion site of patients were significantly increased when
the expansion reached 1.5, 1.8, and 2.0 times (with t values of 49.82, 109.64, 122.14, 144.19, 49.51,
and 105.85, respectively, P<0.05). Compared with the expansion of 1.5 times, the skin surface area
and expansion rate of the expansion site of patients were significantly increased when the expansion
reached 1.8 times (with t values of 38.93 and 39.22, respectively, P<0.05) and 2.0 times (with ¢
values of 38.37 and 38.78, respectively, P<0.05). Compared with the expansion of 1.8 times, the skin
surface area and expansion rate of the expansion site of patients both had no statistically significant
differences when the expansion reached 2.0 times (with t values of 4.71 and 4.72, respectively, P>
0.05). Compared with the expansion of 1.0-1.2 times, the skin expansion rate of the expansion site of
patient was significantly increased when the expansion reached 1.2 -1.5 times (¢t=6.95, P<0.05),
while the skin expansion rate of the expansion site of patient was significantly decreased when the
expansion reached 1.5-1.8 and 1.8-2.0 times (with t values of 5.89 and 40.75, respectively, P<0.05).
Compared with the expansion of 1.2 - 1.5 times, the skin expansion rate of the expansion site of
patient was significantly decreased when the expansion reached 1.5-1.8 and 1.8-2.0 times (with ¢
values of 10.50 and 41.92, respectively, P<0.05). Compared with the expansion of 1.5-1.8 times, the
skin expansion rate of the expansion site of patient was significantly decreased when the expansion
reached 1.8-2.0 times (t=32.60, P<0.05). Compared with 0 month after operation, the skin surface
area of the repaired site of patient at 1, 2, 3, 4, 5, and 6 months after operation was significantly
decreased (with t values of 61.66, 82.70, 96.44, 102.81, 104.51, and 102.21, respectively, P<0.05).
Compared with 1 month after operation, the skin surface area of the repaired site of patient was
significantly decreased at 2, 3, 4, 5, and 6 months after operation (with ¢ values of 37.37, 64.64,
69.40, 72.46, and 72.62, respectively, P<0.05), while the skin shrinkage rate was significantly
increased (with t values of 32.29, 50.00, 52.67, 54.76, and 54.62, respectively, P<0.05). Compared
with 2 months after operation, the skin surface area of the repaired site of patient was significantly
decreased at 3, 4, 5, and 6 months after operation (with ¢ values of 52.41, 60.41, 70.30, and 65.32,
respectively, P<0.05), while the skin shrinkage rate was significantly increased (with t values of
52.97, 59.29, 69.68, and 64.50, respectively, P<0.05). Compared with 3 months after operation, the
skin surface area of the repaired site of patient was significantly decreased at 4, 5, and 6 months
after operation (with t values of 5.53, 38.00, and 38.52, respectively, P<0.05), while the skin
shrinkage rate was significantly increased (with t values of 25.36, 38.59, and 37.47, respectively, P<
0.05). Compared with 4 months after operation, the skin surface area (with t values of 41.10 and
50.50, respectively, P>0.05) and skin shrinkage rate (with t values of 48.09 and 50.00, respectively,
P>0.05) of the repaired site of patients at 5 and 6 months after operation showed no statistically
significant differences. Compared with 5 months after operation, the skin surface area and skin
shrinkage rate of the repaired site of patient at 6 months after operation showed no statistically
significant differences (with t values of 9.40 and 9.59, respectively, P>0.05). Compared with 0-1
month after operation, the skin shrinkage rate of the repaired site of patient at 1-2, 2-3, 3-4, 4-5,
and 5-6 months after operation was significantly decreased (with t values of 13.56, 40.00, 49.21,
53.97, and 57.68, respectively, P<0.05). Compared with 1 -2 months after operation, the skin
shrinkage rate of the repaired site of patients at 2-3, 3-4, 4-5, and 5-6 months after operation was
significantly decreased (with t values of 12.37, 27.72, 30.16, and 31.67, respectively, P<0.05).
Compared with 2-3 months after operation, the skin shrinkage rate of the repaired site of patients at
3-4, 4-5, and 5-6 months after operation was significantly decreased (with t values of 33.73, 41.31,
and 54.10, respectively, P<0.05). Compared with 3-4 months after operation, the skin shrinkage rate
of the repaired site of patient at 4 -5 and 5 -6 months after operation showed no statistically
significant differences (with t values of 10.90 and 23.60, respectively, P>0.05). Compared with 4-5
months after operation, the skin shrinkage rate of the repaired site of patient at 5—6 months after
operation showed no statistically significant difference (t=20.90, P>0.05). Conclusions The
expander can effectively expand the abdominal skin, thus repairing the abdominal scar deformity.
Maintained expansion for one month after the water injection expansion reaches 1.8 times of the
rated capacity of the expander can be set as a phase Il operation node.

[ Keywords ] Cicatrix; Dilatation; Tissue expansion devices; Abdomen; Expansion
efficiency

Fund program: The Joint Project of Henan Medical Science and Technology Research Program
of China (LHGJ20190999); Science and Technology Development Plan of Henan Province of China in
2019 (192102310368)



haeletn 50 EE 24 2023 452 A4S 39 25 2 ] Chin J Burns Wounds, February 2023, Vol. 39, No. 2 - 153 -

TR QI B S5 R AE SR 1 K IR AR 2 21
Prakeds CLUR TR sk ) HLE TR Sl [ A4 1E
BERRT , 38 3o 18] Wi Kk 4 5K B ik, RE4R it 55 52 IX
P BT JE AR T B B R U Yk 2
AR B IR B SRR F RO AT IR YT TR
TG KA K BRI I 72 77 10] , 7 B B R T
SO NI 5K B2 R B B2 4141 LA B R 4
IS FHIR 25 2 A X 3 5, 975K R MK s 3 sk 2
— R XS BRI AR G ok AR AR S ok A i A
FEAE R AN BT ok i) — S LYk g
PUAT B E T gk B L, T T BRI Rl 2 il 4 5K 5
[6] , BT £ o4y 3K 38 ELRE i) 97 K 45 A 10
AP kA R B TR IEAIL 4 JC A B Rl . ASBE
FEAT AL E [0 9 7K s 70 M AR IR IR 6T B9 5K
PR KA ST OREIHIL, i AR E
[ 37 5K A5 7 K e kA8 S R A e B A —
2%,

1 X&57%

AHIBE M A B ) BT 28N T 28— N R
5 NI N VAD (o S 1 A
2019-078.,
L1 AgbhrifE

AFRAE 2 EIRIRIE 6 > H LA L R T
FUNF R S AR 12, 4 BIEAT F ARG
R o HEBRBRUE A BEFCA I i M 1K 55 IR
AR e R BB , XoF A R o i o B R
1.2 IIRBR

R BB LR 7 31 26 4% 2018 4F 1 J] —20204F
12 J A BT WA Y 20 B4 A B 1HE 1) I PR i IR
BE VMAARDETE, b 5B 50 215 41, 4R 12~
51(31+12) % JEIR AL 15 emX6 cm~25 ecmx12 e¢m.,
i S R IR RS DU | T RS 25 (ELAR 9 R 7 1)
ALy g 2 B, — b T AR DN 1] 2 IR, i
TE 12 em LA AOR , 25 S EUK T2 IR 25 B
AR R [ BVRR , 2 12415 5 —Fh o iy
i PR 1) JE ) IR L SO B IE BB R R
PRk AR, L8 5, DL 1.
L3 FARIE
1.3.1 [Wfrdokds A MRIERURTmR 2K
RISEJEY sk S O S A NG . TERIR A
A W] 47 5K B JER S Rl A e i 2 SO T ok A%
AL, P ok KAl SR KA P17, BLE 2.5 mg/L

@: i
B AU H . AT AT AR, 5

JEAE 12 em LA ARG, BROM T BUIR 5 1B TR A6 1) JE
JRAGTRIRE , 5 1 LRI

B AR 2R A BEER K R IR, IR 2RI T B
JoR B B T 2R 2L, A R A A 2 9 T ) IR A Ml 4 B

RITZHE, 4 B G G4 SR ER /NI 7 KL
I, $ 8 4 E 251 300~600 mL 1 B AT & -
sk O M FIEETE AR BRA /)2 3 3 4, Horp
/D KUBUE B 500 mL, VI 4y 288 4, B8
RS, R X ZHEAFL . A5 H PG
BIT 3 d, B H 2GR A ) 0 @ A S B R O
RJG 3 dBRG IR , AR 10~14 dRIEY) O @A
BLPFER I IR TEKIRYT , B K i 3k #5
SE 21 1 109%0~30% , W 55 & 7R 22 BE 71 A1 R ik ik
M, B 2 §ika R 4~6 1 H .
1.3.2 [IMFAR  HHKERY KEHERE
2. 05 ES, 1A T IE SRR VI B+ s 25 IS + )= 3
Yok B . BRI RS RIS K B
HES N (24 emX16 em~26 ecmx15 em) , V] 5 6 &1 98
IRENRMZ AR5 RIGE S 5B b) 01 9k iz
T BRI VIR 5 A, RJ5 U 022
“PRBEYE O ARER 27 B ST R, I AT I i sk
SRRSO E ARIES A SR, R IX 28
L. ARJGH BB YA 3 d, ba H 25K 4 )
FAn A1 00 B s A ol o iR BR 5 1R A, R G
10 dARHE DI O @ A 1 PRk .
1.4 PEM$E bR

PR H P 1 AN 500 mLL (458 [0 5 5K A

F G RIS 4
1.4.1 P ikRAb R RFRIBAY 5KE  RA =
3 1T IBORS A 480 8 — 4 18 19 O YR R SRALY
PG A B AR 4 00 0 7 )™ ke i B T K o 3k 1)
KRS E R 1.0.1.2.1.5.1. 8. 2. Of5 i s F P~
g b B4 R JER 2 TR, IR R BT B R R A ER (1. 0.
1.2.1.5.1.8.2. 0% ) FIAH @B A% B X 7] (1. 0~1. 2.,
1.2~1.5.1.5~1. 8. 1. 8~2. O ) I} FF 1 sk 4 1) iz



« 154 - R S a0 T &2 2k 2023 452 A5 39 45 2 8 Chin J Burns Wounds, February 2023, Vol. 39, No. 2

JRY 3K . 3 5K AR LA BT T Ak 1) Bz ik 5K R =
(95K AH A5 B 35k Ak iy B Bk 3 T R -4 sk AT
sk A 1) Bz JBR 2 TR+ 5K A B A B0 B 5K Ak 1 e
JHR 2 T X 100% , 37 5K AR BI04 55 X [] B4 sk Ak g iz
JRA™ ik = (P 5K AR AR AE X 1] i 3 R A% B 5k
Qb B JoRk 2 T AR~ SR S B X ] A /M B
P KA A R IR 2 TR ) =47 i AH 1A% AR DX ] Hh A oK
RSO 7t ik 1Y) Bz JTR 2 T AR X 100% o
1.4.2 BELAEKF4GSR 14197755000
MEARFORIZ]) (1.2.3.4.5.6 ™ HITEEBE
Qb 4 Jz R F TR, TSR G AN Rl ) 5 OR 5 1
2.3.4.5.6 11 ) FIAR G A [ Bsf B B2 (R )5 0~1 .1~
2.2~3.3~4.4~5 5~6 11 ) B E 1B AL Kz Ik 191 45
o ARG AN R ] 5548 2 4h 1) B2 Bk ] 4 R = (R =
0™ A B A 1 1 ik 2 1 B - J5 AS [ s ) A8 &2
A 1) Bz R R TR < AR5 04 H B 5 Ak iy J k2 T
FAX100% , AR J5 A [R] 0] (0] B 48 52 A %) B ok [l 4 =
(AR 5 AR A1 Bt 18] B v s R sk ] i 46 42 A 1 B Jk 2 T
PR S5 A &I B B e /INes o] s 08 52 Ak %) Bz JEk 3
T FR) + AR 5 AR &I B ) B r 5 B[] 5048 52 Ak 1 e
JR R TH FIX100% .
1.5 Siileeabe

K HH SPSS 22. 0 Ge iR AT 8504 4B . T
FORMIUIR AT 6 RS0, Ul x £ s F0R, UKL
KI5 25087, 2 5 AT LSD- K 50
P<0.05 W ZERA G E L. YA EERIEK R
B, 25 R DL — 00 285 5 N Y AR A BRI K 56
B, 4T Greenhouse-Geisser . Huynh-Feldt AT PR
KIE .

2 #R
2.1 P sRAH N AT EC Bk b i e R 2R TE AR A
KR

5Pk 1. 05 &, Pk 1.2.1.5.1. 8.2. 01
AF £ 7 5 Ak 1) Bk 3 1T LRI 5K 3R 35 Bt 348
(t{EH 43 5] A 46. 04 ,90. 38 ,150. 14,159. 55,45. 11,
87.83.135.82.118.48,P<0.001); 59 5K 1. 245 [t
BP9 15010 8.2, OB S ok Ak 1 iz K 3R 1T
TR 5K R 257 B 5 384 01 (o {43591 Ay 49. 82.109. 64
122.14,144.19.49. 51,105. 85, P<0. 001) ; 5475k
1SR HeA, ok 1. 8 4% (¢ {543 1) My 38. 93 .39. 22,
P<0.001) . 2.0 1% (¢ {8 43 7 2 38.37.38.78, P<
0. 001 ) i 8 5 47 T Ak 1Y e JEk 3R T BRI 7k 38 147 1]

B 5Pk 1L 8 AF A, Pk 2. OfiFH R E YK
Qb (1 g Bk e TN BRI 5K R 22 R T2 E R X (1
{435 R 4. 71.4. 72, PAE %3 511 4 0. 066, 0. 476) .
W1,

R 2001 HRIBIR BB R 0] B2 RARH U KA 5K
AR R4 K b 14 B R ER T AR A 5K R LU (e + )

kg FE R (em?®) k(%)
1.0 287.6+2.2 47.0+0.7
1.2 315.8+2.1° 51.7+0.6°
1.5 356.1+2.8" 57.2+0.6™
1.8 384.9+1.6™ 60.4+0.6"™
2.0 386.2+1.5"" 60.520.6"
FAH 8 677.20 8382.41
PA <0.001 <0.001

5k 1oAY AR, "P<0.05; 595K 1245t " P<0.05; 5
Pk 1.5 % L, P<0.05

2.2 YUSRAHSPAR BRI B B sk A Y R R TR R
P oK AR BT B X (R B, BB SR AR ) Bz 5K
BN B 35 (F=633. 84, P<0.001) . 5
Pk 1.0~1. 245 (9. 82+1.01)% | L4, ¥k 1. 2~
15 5 Bf B P ok ab i B2 R B ok R [ (12, 76+
1.21)% ] BH & 3% fin (1=6. 95, P<0.001) , ¥ 5K 1. 5~
1.8, 1.8~2.0 fi5 B} i &5 9™ 7k &b 1) 2 Bk 97 5k %
[(8.08+0. 98)% . (0. 35+0. 03)% | ¥4 W i FEAK (¢ 18
4351k 5. 89.40. 75, P<0.001) ; 5479k 1. 2~1. 5 4%
FeA, 979K 1. 5~1. 8. 1. 8~2. OfF5 I M 9 sk b 0 iz
JoR 4™ 7k e 24 B I B AR (¢ {5391 R 10. 50,41, 92, P<
0.001) ; 595K 1. 5~1. 8 fi5 Lb#, ¥ 5K 1. 8~2. 0 fi%
AF £ SR A ) B kA 5K S I B B IR (£1=32. 60, P<
0.001).
2.3 ORJEASTa] B 8] 548 52 A 1) R R 3 T AR A [l
RS
HARBOMAE , RE1.2.3.4.5.61HE
G SR 1) He Jbk 3 T AR 38 B S0 (o 43 0
61.66. 82.70. 96.44. 102.81. 104.51, 102.21, P<
0.001); SR I MHBE . RF2.3.4.5.61HE
FAE b () e ik 2R 1R X B S D (e B 43 S R
37.37.64.64.69.40.72.46.72.62, P<0.001) . [0] 45 K
7 0 S 480 (o B4 531 M 32.29.,50.00,52.67 ,54.76 .
54.62,P<0.001) ; 5 ARG 24 A ok, RJF3.4.5.
61 BB 52 Ak i) Bz JER 3R T ARSI B S kb (e {40
oA 52.41.60.41.,70.30.65.32, P<0.001) . [7] 4 5 1)
B S 3800 (e {43 31 M 52.97 .59.29 .69.68 . 64.50, P<
0.001); 5ARJE 3 g , AR5 4.5.6 1 HEHEE



haeletn 50 EE 24 2023 452 A4S 39 25 2 ] Chin J Burns Wounds, February 2023, Vol. 39, No. 2 - 155 -

O R 11 B Ik 2% T R85 B 8 D (e 4B 400 K 5.53
38.00.38.52, P<0.001) . [m] 45 2% 34 B i 33 fin (¢ {E 53
1K 25.36.,38.59.37.47,P<0.001) ; 5RJ5 44 A L
BRGS0 H BEBE AT 2 kR TR ([ 5
124 41.10.50.50, P {43 51 2 0.792,0.738 ) Fil [11] 4
R (Ll 43 9y 48.09. 50.00, P 1H 43 51 M 0.236.
0.153) Z R ¥ HGITHFE S SR G ST iR, R
J& 64~ 1 B35 18 5 Kb 1 Bz ok 3 1T R R ] 4 o 2
WGt L (53514 9. 40.9. 59, P A 53 %l
50.952.0.778). W2,

R2 20 I ERFRIR L A AN R o] A2 S AR ) B2k
FMBURE] 45 5 LUER (% + 5)

RERELECH) R (em®) [ 245 % (% )
0 10145 —
1 9245 9.2+0.7
2 86+5" 14.7+1.1°
3 835" 17.7+1.1"
4 8245 18.5+1.2"
5 8245 18.9+1.2"
6 8245 19.0+1.2"
FAii 7105.41 2584.91
P{E <0.001 <0.001

T 5ARE 04N H (HNZ)) [L#,*P<0.05; 5 ARG 14N ke, "p<
0.05; 5 ARG 24 A bd,°P<0.05; 5 AR 7 34 H H#, 'P<0.05;“—"
R TCIL I

2.4 ARJGAEI ] BeAE 5 AL 1 Bz kI 45 %

A S5 AS TR s 8] B £ 08 B2 A ) B ik Il 4 3R 2
FReE AR a4 (F=1 171. 40, P<0. 001) . S5ARJ5 0~
1~H1(9.23+0.73)% | HL 5, R 1~2.2~3.3~4 |
4~5.5~6 > [ 185 A 1 B2 K [RT 4 2R [ (6. 01+
0.83)% . (3.53+0.31)% . (0. 92+0. 16)% . (0. 50+
0.05)% . (0. 1220. 05) % ] 34 Bt B¢ A% (¢ {EL 53 51 Ry
13.56.40.00.,49.21,53.97.57.68, P<0.001) ; 5
RJG 1~24 A i, R 2~3.3~4 ,4~5 .5~6 1 A
TG AL 0 K K (0] 4 S8 35 W] S [ AR (e B 40 301 Ry
12.37.27.72.30.16.31. 67, P<0.001) ; 5 R J5 2~
3ANH L, R 3~4 .4~5.5~6 1 A BE B2 by
B 171 455 2% 347 B i R ARG (o {4091 A 33. 73,41, 31,
54.10,P<0.001) ; 5 AR5 3~4 4 H i, R 4~5.
5~6 1~ H i E A S A0 Y B Ik TR 47 5 2% S B e g
=B X (fE 4 3R 10.90., 23,60, P AE 4 5 K
0.061.0.124) ; 5AKJ5 4~51 H L, K5 5~6 1~
FRBFAE A Je ik 0] 47 28 22 7 o4 127 L (1=
20.90,P=0. 147).,

2.5 R

B 20 B g AR 2 05 R IE S 15t B AT
FRHCRIBIR Y | 5 27 BT 1M T IS P e A i AR
JE RN, 12 2 BB ISOA AAS B R IR
Ay EIh T A EAR 2 22 emX11 em, 2245 B 0, SRk
W U1, JE) Bl R R 4, s BRR sz B A2 b AT
TRETY TR AL B RS TR 154, 1 em®s T WA7EHRE
T M A R 0 5 3L 1 R RE 2 R 500 mL A
EmMP k. RJF10d, BET O AA, PRk m
WriE K5k, B 2 0, BRI K TR AR e
N 10%~20%, 5 H J5HEK B IR k4 5 e
KEM2.0M5. MY kE1.0.1.2.1.5.1.8.2. 0%
I, BT ak Ak 0y K ik 3K T AR 43 )l 288. 6.
313.1.356.3.383.0,384.7 cm?®, § 5K 2 43 I Ky
46.6% . 50. 1% 56.7%. 59.8% . 60.0%; 4 ¥ ik
1.0~1.2.1.2~1.5.1. 5~1. 8. 1. 8~2. O}, 2 P
KA () B IR AT 5K ZR 53 N 8. 5% . 13.8% . 7. 5%
0.3%. I HWIFARIHY 5KES, VIBRMIE , b fif 22
45, W FH R IR 5K B2 (26 emx 14 om) g 5% 16 2 4k
KA, RJF1.2.3.4.5.610 7, BFEBELN K
JH T AR5 10 102,92 .88 .85 .84 .84 em?, [] 45 %
53 9 A 9.6%. 13.7% . 16.6% . 17.5% . 17. 8%
17.9%; RJ5 0~1.1~2.2~3.3~4 .4~5 5~6 1 A , &
B Ak v B R 10 45 5 53 00 R 9. 60% . 4. 50% .
3.44% .1.00% .0. 45%.0. 17%. BE7 107, Kl
0, T b A T M I, s T R T AZ AR
UL 2.

3 iFig

gy ok ar T LUK, 76 3k K B DU B
BRI ZN . Dy BT RERE P Kk
et PR AR A SO, BT R B R A AU R] 1R A Ak
5K, BEAE B At 15 ol DX (03 | o b S 45 R A AT 1) 4
N FEAR B B IREL DL, B 5K 04 B IR BOR R 5
SEINT 75K B 0 A AR, A RR DR A TH
R E LT o SRR AR AN SR A AL, S e
AL, BT HSUH S, Sz MU Pk
PLHRAL BRI, 47 5 A T ) B Y B
Pk, Al el RS U H AR A HGHETT ;
[ei) I A7 SCHRARGE , #5797 sk AR T /K et 1009 15, K2
I A R RN R, B R S B S OR Y
SE [ KA TR R 47 A A A 18 1/3 (438 0
VLG I At T BRI FH IR T 28 I e e £



- 156 - Rl 500 4 Z ik 2023 4E2 A5 39 555 2 8 Chin J Burns Wounds, February 2023, Vol. 39, No. 2

B2 SR W B RS R A8 T BB = R H I 1 L
PRI 2A. IR i AR SR IR 2R A 1 0%, Jma s 1 s J) ]S ik
FRAE, 22 AER 32 A2 105 2B 2C. 435 A TE /K BEIA YT sl a8 H0UE 75 0
2.0, BERIE A B , 7 5 Ak I mT LR A I E AT
35t 5 2. IR 4 5 2 , DTBRIE SR IRIRE , BOE T Jms S 4™ o B
ERARST B3 25 28 20 5 AR T 1040 H | B IE AR,
B IU1 B Ak RS AT IRZ 41 8 0 S UK R BB i e e, e BB R P 32

AL

Vi 5 [ 3K 2 B RS0 , B i) B I A . e T
IKAT TR IS A 28 I ek B Ao I AN Bt 2 3 7K 18
M 5KASTE 5 5k 5 DL 2818 3k AR O =08k, I
JCHRAZ T3 BRI T, X R g i /N X B )
5, AT PR Tl 477 5 #45% 10) L s RS 47 5, L A 4
ZUTCHL R0, PR AR B B TR g kA, )
4 K], O HE e g i sk 28 2 5k i
15%~20% 4 Bz B o 78 10 47 5k 2% 5 ) 4 5K (9 41
PAE T35 R a3 He 38 bR L nT 48 R K
B R A B BRIRAE A I e B RO A X T
TGy KA 4T A OCHIFFE ENIIE T AR SRS 5K
()2 A P A R

AHIGEIN FHAE [ 4 7K 2508 2 AR, LA I
PREEGE N A2 [ 9 sk 2 B2 (A5 Bh . A i 9ok
AR A5 O B R Ak 1 e IR SR T AR A 5k 3
AR Ry e i I R TR PR 1L 84
N N AV B S SE SIS N
B, 597k 2. Of5 BT Lb: , 22 R G242 (P>
0.05), #&/r & M4 5k 2597 5K 1. 8 % LAJS Kz Bk HT R
BEIIAS BT ;975K 1. 2~1. S A5 sk ab iY B2 ik
Yok R e, H S5 AR5 ECX [a) Ho i b 22 5 0
HB.(P<0.05) ;375K 1. 8~2. 0%} i &1 sk b 4 iz ik
Pk R A, 5 A AR B A X B s 22 W
(P<0.05). i nr LAAS Bh AP RE B D 7E I R B 4f
e PEIE T I F AL, 465569 Tk F . 49~

5K 1. A% I, B R 5k A e e KAWL, Ak 22 1K 5
E7) =SSR i D T %52 S S
T2 Tt gL 2 3 UL A XU , SO R 45 1k 7
IK 5 AN B A B IR, T R AR R A
M kg . 5K 1 8 A5 LU SR BT ok b i AH
[R5 D[] B2 IR 5k AR B R BRI 25 A
TIURR: (DY 5KAFA B R E BT FERL, K
o JFG P s 0 32 i I A T o o o 1 SN B
T, B T /KR AN BTN, 97 5k e 9 s g ik — 2
IR, WA 167 S8 T S0 U S, O T 52 W 4 5 45 Y
Pk A YR AR AE TRRE ™5 () E MY 7Kk
o S R Z D REVE AT RL  (ELAHO ) = 4454, 25
RSB —E R, 2 B KA N TR ) 4k
R HRARALIE , K He Z2T5 (05K, AT 5K

9% L ETR S -k 3 A RN A
FERIBOR™ o TR, 15K B (0] 45 A LA 2
ARUBEFER H I o Fpgkad PR B2 IR 5K 3 2 1
JREZ R0, 8 Fb 33K o - IUNLBh EE 1, M
PN R R W T, B UK T 4 A T e
A SCHRARE , 732K Bl R0 9 7K T AR 4R 7k
WRAEIFHE I L, AR RO AR5
SLALYT R BRI 4520 o AR S e 5K A8 1
VI QU FSHin N I o N E | S A R 98
SN ERIRIR o AR5 AN [ 18] B P B K [ 44 3R 1) 22
e on ez s /Ne kTR RS 0~1 4 A i
SR S AL ) B R T AR AR /N B W . 12 1] BE R
JBk 0] 46 A f R, A5 AR A% I ] B e A, 1925 5 W
(P<0.05) ; KJi7 3~4 41 H 5 AR5 4~5 5~6 1 H i
152 A 1 B2 JEK [0 4 3 LB, 22 S e ge it i X
(P>0.05) . [HIAT H&538 , 1 BB Bk (0] 47 £ 1 1)
HHERARE VA LA, BSCHRE I 3 8 ~3 4>
H TR

L8 LTI  ARGEABE T Al I 2E A - (1) 52 g
5 o 16 IR AR N B KT K IR BUE A 1 8 A
I, o RS 3 E KRE, 37 5k b B R A T AR Rk
FEEIMA LR ; (2)ARJG 1A Y 5K B 1 47 3
BRI RN HE [ 4 sk aS i, IR
HCHS 4 51 A% B I 8] S 47 5 K P gk A E A
L 855 4R Y9k 14 H 5 et R B ek e
JED 3K R B KR, SCREIRR A i B e B 11 4 T
SEUBELERCRAERE I . Ed TABITEREA &
AR DT 5K TR BC R, A4t 320 5 1l 97 5 i
TEREHR B IR A4 sk A Il g WL, — P =ik —



haeletn 50 EE 24 2023 452 A4S 39 25 2 ] Chin J Burns Wounds, February 2023, Vol. 39, No. 2 - 157 -

SEIMAIE ST RIARE A WL AR T 7K I (8] J 47 5K HL
AZ AL, 75 Hh SRS A F 2 45 R, LA A s iR 55 T
()7 8

FEE R

{E& Sk = FA

P A A 2075 WA e 2 i o
BEARAR IR IVT oAl - TARERAE B e dl i

PG5 TR R L B R I G T s B R BT

EiEEsS

BB

S2% 3k

[1]

(2]

[10]

[11]

[12]

PRIHE R, A A 47 B 9k B R I A8 R 0 R K B v F o bt
1. h 1 & 2 ARk, 2018,32(1):118-124. DOL:
10.7507/1002-1892.201708056.

Wi S —, ES LT, R TR, A R IR AR T iR AR A TR 1
A2V P[], B 4 1 2 5 2417, 2010,35(4):389-390. DOL:
10.3969/j.issn.1000-2200.2010.04.024.

% FEL 7 R I, M, A6 1) 5l ) B R A 7 1 I DR L
B L4020 )] AL TR O S IR R A, 2011,
15(7): 1305-1308. DOI: 10.3969/j. issn. 1673-8225.2011.
07.037.

30K, AR, O TSI B AR AR R A TR i
I PR SE FH [J]. 6 26 25 B AR 44 75,2016,27(5):300-303.
DO01:10.3969 /j.issn.1673-7040.2016.05.014.

ASF Bt 25, 58 T, A W AR . 1) B SR A ke g A T S R TR T
R[] v 26 25 B2 2,2006,15(3):276-278,H14fi 4.DOL:
10.3969/j.issn.1008-6455.2006.03.022.

I, SR, WA L R R R R I PRI 2 58
BZE . b 2B R 2%, 2007, 16(11): 1476-1480. DOI:
10.3969/j.issn.1008-6455.2007.11.002.

TN G, TR AN, A5 4 sk ARG B2 3k TR (1115 PR H
kR[], AR s AR 2R 75,2020,37(7):1379-1383.DOL:
10.3760/cma.j.cn421213-20191230-00925.

FI A, A . AR AU sk Jy ik S L o a0k e
[J]. HrHesc i AR 44 5,2019,36(8):1513-1517.D01:10.3760/
cma.j.issn.1001-9030.2019.08.057.

XA, A RSN S AR N 3 A e R ).
FRAE Y AR 2% 7,2019,35(10): 949-952. DOI: 10.3760/
cma.j.issn.1009-4598.2019.10.001.

T, TR A R R SR AR L BN o R (ORISR ()]
o [ 26 45 5 2%, 2011,20(6):909-911. DOI: 10.3969/j.issn.
1008-6455.2011.06.010.

Pamplona DC,Weber HI,Leta FR.Optimization of the use of
skin expanders[J]. Skin Res Technol, 2014, 20(4): 463-472.
DOI:10.1111/srt.12141.

B R ARG AR Y SR T sl R SR R AR R

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

I PR S H A B 1. [ 4140 TR B 5T, 2018, 22(8):
1267-1274.D01:10.3969 /j.issn.2095-4344.0147.
TG BB B ANE . R AR AL sl B AR A T S R TR
e FH A5 KO IR K S 1 2 e 2 0], v R R T SR AR,
2019, 9(2): 48-52. DOI: 10.19593/j. issn. 2095-0721.2019.
02.014.

X0, 4% DR, B0 T, 45 L i S R R R SRR (I R A= 4
F12% RO HLL SR []. P AR IR A 5 2% 2 4 440K, 2008, 14(2):
82-84. DOI: 10.3760/cma.j.issn.1671-0290.2008.02.004.
RE SRR R A5 I E RARIY) D R S ik
BEARD] P EGEEAAMRE,2006,20(1):86-87.

HGE AN, R 55 R AR 2L ke g 5 A A gk e KUBS: 1)
I PR B0 A5 5 i1 g 5 B AE []]. rh AR B 1 24 35,2021,37(9):
846-852.D01:10.3760/cma.j.cn501120-20200619-00314.
VoK RE, T 4345, IR H, A . R R AR AU sk AR AE S R 15
R R[], Hh AR O A1 Bl S iR, 2019, 35(5): 447-450.
DOI:10.3760/cma.j.issn.1009-4598.2019.05.006.

Karimi H, Latifi NA, Momeni M, et al. Tissue expanders;
review of indications, results and outcome during 15 years'
experience[J]. Burns, 2019,45(4):990-1004.D0I: 10.1016/j.
burns.2018.11.017.

BT B, U O B R A S S T S AR A A
B N P[] 992 i R € 24 4% 7%,2017,21(13):150-151.DOI:
10.7619/jcmp.201713048.

B, Bk, R P, B AL SN B 4 R R[]
[ 28 25 B A RL 20 &, 2022,33(3): 192, )5 4 3-1-J5 i 3-3.
DO01:10.3969/j.issn.1673-7040.2022.03.020.

TR EL I, B AR, 2 R AL, A | R R A U ke e e g 11 S S0
T[], 5 42 AR 4 7, 2013,27(3):316-319. DOL:
10.7507/1002-1892.20130073.

XU TRRE, 2R, A AR AL 40 s B K S S i ki A
) 56 2 [J]. H AR I 2 96 2 9 458 44k, 2001, 7(1): 4-6. DOLI:
10.3760/cma.j.issn.1671-0290.2001.01.001.

i I5E . Bz JEk ZEL 40 K AR I PR I FH 28 56 7] o 1 36 25 PR 2,
2009,18(1):105-106. DOI: DOI: 10.3969/j.issn.1008-6455.
2009.01.047.

VA X0, 4 B, 5 AN T) B PR A 5 T 0o B 3 14 ol 4
AU IE] 45 2R A 5 m [)]. BAR 1 R 2 2 Ak, 2012, 26(5):
322-325.

W, SKAESC, ST AR . R IR SRS AT IS A1 22 S Y
[]. e sz5 4R 245k, 2014, 31(3):529-531. DOIL: 10.3760/
cma.j.issn.1001-9030.2014.03.028.

TR A, KB D3R R [T 45 WLRR ) S B0 5 []]. A
JE AN RE2& 75,2000,16(3):143-145,4% 71 (9). DOI: 10.3760/j.
issn:1009-4598.2000.03.004.

(Y Fs HER:2021-11-23)



