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Study on the biomechanic and histological changes of skin extended by

presuturing in piglets and its clinical application
YANG Tianrong, et al
(Department of Burn and Plastic Surgery, College of Clinical Medicine , Chongqing Medical University)

[ Abstract] Objective: To probe into the changes of skin extended by presuturing in respect to biomechanic alteration, source of extend-
ed skin, scope of skin involved in extension and histological changes to provide an experimental basis for clinical application. Methads :
The white piglet was adopted as animal model. The parameters observed were as follows: area of extra skin obtained histolgical
changes, stress — stain relation of skin under stretch,anti — tensile. Results : The results showed that at 24hr,45hr and 72hr after pre-
suturing, the areas of skin extended, and the length of skin were increased. The thickness of epidermis and dermis of stretched skin
were thinner. The area with maximum extension was located in 1 ~2 cm away from stretching borders. The electron microscopic ob-
servation showed that in the rough endoplasmic reticulum of fibroblasts. vacuolar degeneration could be seen. Stress — strain relation
showed that extensile force decreased with the passage of time. Conclusion : (DStress — stain relation shows that extensile force decreas-
es with the passage of time. @The sources of extended skin include: the displacement of adjacent tissue and the extension of stretched
skin and the proliferation of tissue. @The area affected by stretching is mainly limited within 5cm adjacent to stretching border. @D
The anti — tensile strength of healing wound of extended skin is the same as that of normal skin.

[Key words)] Presuturing skin extension; Biomechanics: Histology

MG RRMBEARMARKK TR E 1.1 SBad
EARBITEEA AR X 35 Ko Bk S8 K 8, 0 R 2 LBt EEE I 8 k(I ERERKF AP LR PR
RGBT AR BSR4, LU S Rk & 1) T 10ke~ L2ke, MEREAIR, LUBRHEBIRNR SR
BALMSIR., R ERKASRRASE, T 2 ARTRERLX,

G F AR, W3 RAE , R BEAT A R 2 A AR ERRRALL
#E, WHANTRUFRIER LRBRALY i:;ﬂﬂiiﬁﬁ%“*‘*ﬁ*?ﬂ‘
2, 2, a1y )
HE ARETEARE 3% 52 H R, 40me/ g IR IRE B
1 w5 1.4 F®Fk
1.4.1 Z#HEIT
EENB:HEE(963 - ), F, M+, 8 £EEF, HEMEGEKMBERM . 4 P& E NN, LLsh
FRARA G RHAAE, PR, B 2R dom b4 BIARHE 9cm X 8cm BIBIFAL



http://www.cqvip.com

BEERNKSF$IE 2004 £ 29 %% 1 4 (Joumnal of Chongging Medical University 2004. Vol. 29 No.1)

| gog httg://www.cgvip.coml

K, BMAZBWELYEAR, TAEMN 7om HH, E 4R
WCHEER TS, EXHLEEHE, UBXEE 4~5HBEE,
[E1PE 1em, 3B W ALERHAR S AR EFI L (E 1),

Bl AEMASHEBMREATRGIT

Pl 3kg EH MM EFIBEL,30min 5, BESR L%
FHESIH, T 24.48.72h EH LA 3kg FH M £ 5| 30min
HEE,2h EYIRELNRAE R AR, 0 REK T 4
BHESS. P, TR X INE F KB4 (F & i
HBAXE), RHFR . SERENONBERT O, RUIBRE K,
UNFRgesREZEZEHO,

WO A KRB ARA: LUE I8, UM PE P&
4cm Zb 4 BB 14em > 8cm(HR R 1 BisE & Kk B A
HEERM—CRERE, SRR Sem) ERIR L X,
EQHFE Tem BHE.EZBEHEELFFICEFEER TR
REH FEMBLEX BRI E, BEE T F17 8cm /5
FHEKRERG, WRERETRARBORKI L, E51K
B, F#31)/5:0.5.12,24.36 8 R 2h M EREKE & F
=kosHHEERMHESEN,

B2 ¥BHAWMSSEBEMERLEIGIT
1.4.2 Sit¥#Iik
REFFE50 FR LS  RERESFITEF Rt T4t
AT R AT
1.5 MEHkK

1.5.1 TRERE KRR MR AR S Bk 8 5E 5 W E
HEAEARE 2448 R 2h, ¥ BIME —MEES X . 8
B HEHER, SESIMELMRLEXREZZM¥E. 5
WA KRN ES I TR EROER.
1.5.2 BHAKKMBERE KKY RERME
ARET . AR)E 2448 R 2h  EEGFI N GH T . FHMEE
SIEXUM, BhRin ik (K. 30) , B ME 21 Mridik,
HEHEET|% Tom AIRICRE KR TR
1.5.3 WHRAKKWRBRRE KK INE
BOWMBEKFEMERAATLES)E 0.5.12.24.36.48
EDhMEEESIHXNERKE REXRKDRKHTBELNE
ik KA HEHBENHKA.
1.5.4 k=B HENE
EXABSNE WMES% HESIKEZFPLA lcm 2cm,
3em . dem . Sem6ecm B Tem 4k VE R X BE BRI O 0. Sem
~0.5cem 2 E Kk, HERfE - MESHRARK AKEE;
VCR& MERFEARNU TR - BT R LA NEWT
BEEKBBARMNBENTREAR W,
1.5.5 BEHEERE
1E# 3 B Bk, 256 K # 1em 3cm Sem = BUH
B 0.5em X 0.5cm £ B K kR, MBS EXALKHRA S
AT HAR KR ER BN ARER TR .
1.5.6 KRN EENE
HERGAKKMBRARY HESRBEVRELNRR, B
BESHO,R)E 8 HIFL, TIRLATIO NP, 3R 0. 5em,
KAPLTME 0. 5cm, F R OE AKX FHR,
EBEETREBAR,. FTRABEHULEZASERESIL,
VERBSEMEEEN BYORILRAVOKE SN AR
.

2 & B

2.1 ABuEMNKE

2.1.1 HETZSEKMEAEEKEMKES
R

mE 1 PR, ST ESRERALRAYEKE M
BAEBRMERGHEKREMKERE 24h BEKRTF
48h #1 72h(P<0.01), MAEME 5| 5 48h 5 72h #
HE, EBEZF(P>0.05), REMKEAETE I
52448 B T2h RIHAERBERER(P<0.01),
HWAOTEEESFERMBARG EKEMKE

WAL S EKRMBAR 24h FHEFI KK EE
BB H 3.15+0.55cm,48h G4 3.32+£0.37cm,
72h |58 3.38+0.09cm, Zit¥LEREXH, B AW
BEAKRBMBAG 24.48 & T2h RHREMBKEL

2.1.2



http://www.cqvip.com

| gog httg://www.cgvip.coml

— 68 — EEEN A 2004 % 29 %% 1 1 (Joumal of Chongging Medical University 2004. Vol. 29 No. 1)
BEER(P>0.05), B3 P>0.05,
£1 HEVHSHEBMERAR 2.2 ENERAGBMEBRGRAE
7 BB 3 B Pk FE R € BE (om 7 & 5) BEEREZGEkMBERE AR TIME 3 K
24h 48h 72h N ES G ERERURE X 5 E AR RN E EE

MMEMKE 2.15£0.35"  0.9740.37"° 0.87£0.09"° G ARESHERRERER —BH,
BEMKE 2.15£0.35"" 3.02£0.37" 7 3.88+0.09" - A X N
RRCHER__ne __ne  ne Y AR AT T T R
% b
* ST AARAILE P<0.01; VHEBHE P<0.01.
" B RLEE K , 2B B RO T 1 T 0, E 48h 25 B I

2 ANBASBRRARAR A — K F( 3),
:lemx 5
HREHRESL:( ) 2.4 EBRBERMEHR

24h 48h 72h mFE S 7 WA EHEKRRE EEEER %
BEMEKE 3.15+0.55%°3.32+0.37°°3.39+0.09"° B
O H B B R IE F BB (B8R IE % B Rk o 7,
» EMBAFERMBBAAMLE P<0.01;0 HF0HHEZ
HEREEH,
£33 HEFHACEBMRAERYEE(7+5)
BHE cm AR B (cm?) 24h 48h 72h

1 1.47+0.24 1.87+0.34" 1.94+0.34" 2.33£0.52° 7
2 1.49+0.52 1.62+0.41° 1.75+0.34" 2.10£0.38 "7
3 1.49+0.24 1.60+0.30" 1.72+0.28" 2.04£0.13*°
4 1.49+0.25 1.58+0.25" 1.55+0.24" 1.94+0.13"7
5 1.46+0.24 1.49+0.27° 1.54+0.27" 1.78+0.21° 7
6 1.49+0.25 1.49+0.24 1.50+0.26 1.51+0.21"*
7 1.48+0.31 1.50+0.27 1.49£0.34 1.50+0.28* %
* 5ERATHE P<0.01; # AEEEHRIKX 1.2.3.4.5.6.7cm LHBRTHELE P<0.01,

2000

1800

1600
. 400
B
§ 1000
% w0
%

400

200

0

.00 .50 1.00 1200 24.00 36.00 43.00 60.00 72.00

time (hour)

4 BRETHRASEMMSRENLE

B3 EINEFEBEASHEMNXKE(T ;) 4 HEWRSHBHARA
2.5 MBFRUE AEAMBEBEEREEER (cm 7 +5)
NE:SIEFHKREE, BIRA4% a4 Rk 24h 48h 72h
HEe4d8 0 EAHE AEEAMNmMEEE, & 134 i 3 4 T AR 0.79 0.49 1.27
BRI . B IR AT 4EHES FL I | B &F 4 40 MO B ER 0.79 1.27 2.85
N I 25 RS S | S LB SR B T IE % gk (£%) (7.59%)" (12.29% )" (27.50% )"
ERMMEH (%)  27.63 17.06 55.30

BEHPEEPER(E 4), BOTERLHEHE,

* 5RAETHE P<0.001,



http://www.cqvip.com

BRENKFFIR 2004 £ 295 % 13 (Joumal ot Chongqing Medical University 2004. Vol. 29 No. 1)

| gog httg://www.cgvip.coml

®5 RESEEEE(nm, 715)

EEHRKE BB 4% 1em

B R % 3em

F % Sem B RZ %% Tem

=K 0.27+0.10
B 3.49+0.36

0.14%£0.04"
3.17£0.62" "

0.17+£0.03"
2.66+0.477 7

0.26£0.07"
2.73+0.47"°

0.22+0.07°
2.74+0.417 "

* HEEHREBEHLE P<0.01, * * ASEFEKEFEHEE P<0.01,

2.6 WBFKNEE

HEMESEKMEAGS DAY OHiK S
BENES, HES| SIFEHEN 2. Skg WREFHR
F.3kg I EET LR RETMESWABVIARE
HNASTHET| S8 2. 8keg, X2 RIFHH 3. 0kg, —
HEHUBRLDENER.

3% i

Fige AR E ot Liang 2 #2110, 3 A F IR 5K, B
B AR . B R, B K1 R AR 7E I R 5L A
A R A 72 7 B ST, R 5I XT BL A BZ Rk e
BARAILUER BN IR R A Y %02,
J& B2 Bk B9 SR IR B ¥ B 31 B 55 (R LB 5T 0 20, iR
THLU/NZLIE HSE R sh Yy, EHTRAE & J kR AR 5
FITREE A B k(R AR PR SE e 7 U 7 7 R FH FasE
B R RHEA S AR 2 R AEY) 1% R
SIS,

3.1 FBASABRMEARL BB E S

YR 57 ik — P BE B TR 19 7 B B (8] SE 4K 1T
HHT FRERNE Bk S haBt e, DASE S Hi4E S KR AR
AT KPR ERRB I R, ME 3 Haf Ll
B EEERET , AR B 5 o (8] 2E 4T 2
BFEAR, RN FREX R, HRKARES
FIVERTT , B, g2 5 | U0 B AR E AR E W
K, B RRG W B 1 F /N, A E T AR fE L KX
Rk KB AT E W, BT R — s
HI£R , OF LA S Bk ) B2 RR7E A [R) 2 T H R AR TE
BES7, B S DL M BE R MRS SR 7E AF 14 R T B
AELBEER DR, MLES KR EA G 48h, B AkTK
HBFFEBRK T, RINK S A EER, IS KK
HEAR G 48h, BB EMB R B KB, X BT 4E 5]
A5k N RIFEB AT, KK IR T &S5 0k
EFRFHO&E, oY) OBIRE R, AT LA
EREIMR,

3.2 RS ABRMEREIBY RBR. KEARE
B 18] 89 % A
Bk EAR G AN R L T EE T

AfETE, SCEGIERA, B HEEmLE S AR BT K,
M 0 Bz R E {4 B SR B« 4R A RS A IRl B ) 3%
BeEE J7 BR LB HEAR S, B -1 > 240 >F 2 A4
24h> B =1 24h, MIEFE S ARSG 24h KA\ K AL
HE AR K, B ok S AR KK B I 386 hn B 22 5 | B ) 3% v
BER A BERUR AL X B K 2K B 72h fE Pl
2| 3.88cm, BPAR S 72h PRI HI" k&, B0l
BEBERKEKRRBR ., FTLARAFES KK E
A, —BEARG 24h BPA] FAGBHE BN Bk s Xt
TRRKHERKARGI, BTURZEA ARG 2~3
KEFAR, WL RREHAE, £5 72h 5 EKE
TN 27. 42% . {BA [A) A (6] 3% 0 9 Bz Rk B IE AR
¥157, 5 24h.48h.72h 34 5 i 27.63% .17.03%
155.30% . AHHTRRREEMPRKEMEMEN, 7 72h
R BUAS [ B[] #r9 B Bk RE (e 5 AR AR L A
A—B, HIEE SR E BT E & B K FE ff
X EH A,
3.3 TREEA A BAY B AR B EAP R B ST

B Rk Ad R AR BT B KDL feh e S A (e g
Y, ERKMETE S, DRI HLUNES S
T 8N BRI, TR RR. Q&S
AV KRG 3 RMALT R, REMBEEKWEH,
QL Rk AT R E AR M A KB =
B RATAE AR IR BR . B e TAE & Bk AR B RK
HEA B RN T AR A 2 5 | B (A) S KT A, B K EE
MEBNEAHE SEEMXRAAE -8, KEZ
A8 IN7E 24h BB, A IMAE 2h BB, W
T & A S FYHE 530, B2 K T R Y 55 B S e 3 fn
T TAE A By Rk A JB R 19 I DR DL FHAR 8 , 0 2 1 rT
B EALRNS, TR o AR BE RE R 5 S0 Br 2
BRI SN, BB RERE TALABMEHEAR,
M SEB 55 51 430 21 7, T4E & B K 1o R AR B2 ik 3 fe
AR T HE B L B RR SEBR {3, F4E S & 5
24h, FIREM EERBEFE THLABO, MEESR
X ER B RRIEfp R T B A A F] 72h.
3.4 TAMEA HBRAY B AR BB EAR BB oM

RIGREY, ERY EEM, T EAIGIT L
B% 1~Sem ZHKEEN, RAELE S Seom U



http://www.cqvip.com

| gog httg://www.cgvip.coml

BEREMNKFFH 2004 E£ 29 % F 1 4 (Joumal of Chongqing Medical University 2004. Vol. 29 No. 1)

SN RRTESN TSI T AR SR BN, IR X
A 9em X 8em, K B KB A ABRBX A 1722, K
T AT UG T PUEE & BBk i B AR X 483 4H 4 i 3 el 7
Bl BRFFE® & B Pl A Bk 1o F 2% 1T S Bk B
ECARAEBEE S~7TEHEKS 5T HE, LU
A% 3em B REB AR . AR RARLES
1T, R BB ZENE R 2 514 1~ 2em A0 B EA
B, ROEEIINERT, ERRALT K FEER
KA G ZEKRRARSE T EKMBRE T K.
T RE— 21580, I P 4% S 2 R A8 J& AR (L3 i 45
IAER , XAk i R kR S
3.5 MBLABMNEASEREHORATER

HOoRG—FENERRESHE, MR 2R
AR EERR T B 55— W E K B B A 4
B UAIOBER., ERAENR—FmEE R,
ERGOMEAEESRNPINITEE,. RATSSKE
R BEAME KR ORGRHGINFERE S EEY
ARAEHLERARE., BATEEEKRMER
B, HGOREHRFEERBAIATOREHHI
R EEER,

$ * x ®

[1] Gibson T,Kenedi RM. The structural components of the
dermis and their mechanical characteristics[ M]. In W. Mon-
lagna, T. P. Bentleg, and R. L. Dobson( eds) , The Dermis. New
York: Appleton ~ century - crofts, 1968;19 — 38.

[2] Liang MD, Briggs P, Heckler FR, et al. Presuturing—A
new technique for closing large skin defects: clinical and experi-

mental studies[ ] ] . Plast Reconstr Surg,1988;8:694 — 702.

[3] Hisrshowitz B, Lindenbaum E, Hareshai Y, et al: Askin —
stretching device for the hamessing at the viscoelastic properties
of skin[]]. Plast Recomstr Surg, 1993;92: 260 - 270.

(4] ARE.HE W, ETW, 5. R4 RS ODH IR
N PR Lt s AR, 1996312:193 - 195.

[5] %BIM,EXH0.#% K,5¥F EKIMN KEHTHSIE
RNLA]]. PRI 1995 11:161 - 164.

[6] EfFR. BTN, B85 ERGOEGEY ¥
ERSLRHF]]. PR LEHGIIRE,1994;10:271 -

373.

[7] %8I, XN, BER, % KBRIN K LRET
(J1. B -FEEKR¥¥],1995;16:584 — 586.

(8] HARZ,BWE.F E,%5 KM NKEMNARR KKK
R %" E WM R ()], TAXEBTREIIBEE,
1999;10:105 - 107.

[9] Neves RJ, Saggers GC, Mackay DR, et al: Assessing the
role of presuturing on wound closure(]]. Plast Reconstr Surg,
1996;97:807 — 811. discussion 812 — 814.

[10] Michael FM. Studies of the excisional wound: I: Biome-
chanical effects of underming and wound orientation on closing
tension and work[ ] ]. Plast Reconstr Surg, 1980;66:419 — 427.

[11] Mackey DR, Saggers GC. Stretching skin: Undermining
is more important than introperative expansion[ ] ]. Plast Recon-
str Surg,1990;86:722 ~730.

[12] EXH,KHH,EER,F. Y KE DHHREN
HERHR(]] F_FEERF¥R,1996;17:170.

[13] Harrison ITW. Presuturing as a means of reducing skin
tension in excisional biopsy wounds in four horses[]J]. Comell

Vet, 1991;81:351 - 356.

vk Rl



http://www.cqvip.com

