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i 1 PR P QL 25 153 BLIA T 1 He

KM, ERAT, X
(AR R BRI BB, ILZRDERE 250000)

E: [BR] PF0E SIS 55 B0 & IRy 7 BUAR BT G RS . [FiE ] B4 Hr 2017 4F 10 H—2019 4§
11 A AR BEWh 098 BHBAR QI T 64 51 85 A lm RGO, RIS AT B BAE 4R, 32 fR T RIBK & 75 4 Bh B m P & 3h 77
(VAC ), 32 BERANE QIS B NI 2567 (R4 . WA FEIT AW, MU SRmas R, [ER] MAiR R —
BFAR, RepRHEIFLIE, VAC HYIRFARBERK FHEMRA, HERLELETHEL (P>0.05), VACHIZGRE. BHITH.
PIZEITS . PR TR . R FREE . QIREAREOL . R 555 B T8 M4l (P<0.05). VAC Aif5E 4 M ENg
IR E R TR (P<0.05). BEBTRIAERS, PIZH VAS P43 JRiBRg ol . SRS ThRe W ues (P<0.05). AJg 34
H VAC 4 LidFedr B & FHMA (P<0.05). ARJF 6. 12 H WA LRFEHRI 2R TG 2#E L (P>0.05), LI ERA T
10, R 4ERS, Pidl WBC., NEU. CRP Al ESR ¥ W3 TR (P<0.05). ZiKAR[T VAC 4 1 iRFEFRE W40 T H A (P<
0.05), [#&it] SHAMGZAAL, PR BEIm & B 40 Q1 FREA R, RRRE KU R AhE & A R R

KB BARQIE, SMEHEQ], SURMBIOIEA S, Ry, IERECR
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Vacuum-assisted closure versus conventional dressing change for limb wound after debridement // ZHANG Yang, DONG Shu—
xing, LIU Zhong—hao. Depariment of Traumatic Orthopaedics, The Second Hospital, Shandong University, Jinan 250000, China

Abstract: [Objective] To evaluate the clinical efficacy of debridement combined with vacuum=assisted closure (VAC) for limb wound.
[Methods]| A retrospective study was performed on 64 patients who received surgical treatment of limb wound in our hospital from October
2017 to November 2019. According to the consequence of preoperative doctor—patient communication, 32 patients were treated with debride-
ment combined with VAC (the VAC group) , while the remaining 32 patients were treated with debridement combined with conventional
dressing change (the conventional group) . The documents regarding to perioperative period, follow—up and laboratory tests were compared
between the two groups. [Results] All patients in both groups had the two—stage operations performed successfully without serious complica-
tions. The VAC group consumed slight longer operation time in the first stage than the conventional group, but without a statistically signifi-
cant difference between them (P>0.05) . The VAC group proved significantly superior to the conventional group in terms of number of dress-
ing change, exudation grade, granulation grade, interval between two operations, time of the second operation, wound healing and hospital
stay (P<0.05) . In addition, the VAC group resumed full weight—bearing activity significantly earlier than the conventional group (P<0.05) .
The VAS scores, local scar, and adjacent joint function improved significantly over time in both groups (P<0.05) , which in the VAC group
was significantly superior to the conventional group at 3 months postoperatively (P<0.05) , whereas became not statistically significant be-
tween the two groups at 6 and 12 months postoperatively (P>0.05) . With respect of laboratory tests, the WBC, NEU, CRP, and ESR de-
creased significantly over time in both groups (P<0.05) , which in the VAC group were significantly better than those in conventional group
before the second stage operation (P<0.05) . [Conclusion| The VAC has advantages of shortening recovery time of limb wound, reducing the
risk of infection and the incidence of complications over the conventional dressing change.

Key words: limb wound, surgical debridement, vacuum assisted wound closure, conventional dressing change, clinical outcome
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drainage, VSD) f Fleischmann %5 ¥ - 1993 & €1 31
W TR, FAETEAE T 1998 4FK vSD 5Tl
AEW, TE&F A BRI a7 h s T RiFT
o S MALERAI L, VSD BT D 4k A 1]
AU, RSN ERS YRR, LR
JRITRAEIE PR Sy R G PR A B R A, e ik Y
FHLVER, eI A 7. VSD 1R BB Bl
R e i . WK BT LI RER) 25
Pk Z —, ZHTHRALEW . TFitairdn
J7 o F2[H Kinetic Concepts, Inc (KCI) 72\ E B A& 19 i
JEAE B QI 414 (vacuum—assisted closure, VAC) T
1995 4F b1y, 2R REFUREH SRR, 5
TR GE) VSD A LL , A HLARAE D7 6 S 7 i
BB ARAD AW R e, A2 AR AN LS54
72 ARBIESE IS BT 2017 4F 10 H—2019 4F 11
HAGE BRI B3 o4 BIRYIE IR TR, 20 5R
VAC 5 AL, RPMHE QIS VACIRYT
TEB R P AIRRBCE,, BHRGEIT .

1 BREFE

1.1 A SHEBR R

PIAFRUE: (1) 4EI>18 %5 (2) ¥ Ki R
RBTE s (3) BB ALF B VAC; (4) BEH K
KIgagEmsr, HAESS,

HeBRArdE: (1) ARGy, BEnSsw . 20k
s Uifel A (2) BIFHIRE | KE PR
s (3) ImMIRFRIREE ; (4) hiRiB i AR UT&
(5) WRFEA RS ST
12 — Bk

a1 2 2017 4F 10 H—2019 4F 11 H FABE
B0 B BHGA B ARG w2, JE 64 BT A LR
HE, MAARBETE . MR EE AW 45 R B A
2, 32 BIRHHAIECS VAC IRYY (VAC 4), 32
R FH I B G RN TR 25367 (R4 . M4
BEARAT— R L 1, P4LAER . PR, AR
8% (body mass index, BMI) . #ifh 2 FARf[E . &6
O A AR 22 TG E L (P>0.05) . A
ol BRI D SR 2, A A A
[Eh=
1.3 FARFE

VAC 4 : R e WA E N (El 1a) . 17581
AR, ERIGEINICHL S 7Y, RATREREA ML ML
i, KiEE, SETLUBE, S9rEE SN E

ORI E o R RO REABRERECE (32 KCI 2
") SN IR SO/ N AT YA, O el B ot T
I, ARSI, oo s ok
3 em MRIESERCR, BHEOURS I WAL 7 d RS
e VAC BBt Rl e, s I AL Baa A1 S iopt
PRI . A BRI P A R il g o

WHLH . TEBRISYASEH A S5 Y, Sl RER R
M U, RINAESE, DERTUEBE, FiriE
*x1 BABER—RERSILER

AC Y HHY
- VAC 21 R P

(n=32) (n=32)
s (%, Txs) 49.3x14.1 473+122  0.553
R (I, Bi) 24/8 25/7  0.768
BMI (kg/m®, %=s) 23.9+1.9 23.8+2.0  0.785
WHZEFAREE (h, x+s) 20.8+8.0 21.1+7.4 0872

G T3] 14/18 1220 0611
B A (em®, % +s) 50.3+6.3 492+6.1 0485

PISME e SR A E B . LB w5 eim, SN
Tow BORHOAL, ARIE RIS th S DU gl #lA
2d HHe 1R ARJE A BN TR R GEGL

PR FE RIS 51T kAR, AR A IS
DUEAEEES | MLEC N BOAL AE AR FE A 21 i
L4 PEHIERR

IR I ARIATORE, W TR E . PR
B A 8] 0 ThT A5 IR E] L R 2GR AR R
], B WIERELL . WEFAERK . BT 0 2
HIEW BB, 1Y R TN
L MR IR T G KA AR s s TV
PR KRBT o WZFVP T RO LG, T
QWELL, RS, IV S0 HERSE . RITIEEIY
I PESY (visual analogue scale, VAS) Ak %49 /K
s SRRSO, 1O RN, 1 2
AR, TGO A YRR, IV SO RIRIZIE
PSR AT IIRE . 1 AT RS kR RT, 1T 9h
Wi B2 IR, T oG sh I W2 R, TV SR 51y
KEIhE.

A7 S5 2 A I, B4 A0 ML T4 (white
blood cell, WBC) . 4R 2 i LL{E  (neutrophil per-
centage, NEU% ) . C JZ W B (C—reactive protein,
CRP) F 41 40 Jfl L % %5 (erythrocyte sedimentation
rate, ESR) .

L5 GiitErik

K H SPSS 26.0 Ziit AT GE i . THERK

PP & +s FOR, GORHRIERSMET, WALE ECR
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FHRSEAEAS ¢ K55 2H AR I 18] FE SR T B R R
S TT 22000, I USRI LSD %5 BORHEAR

IEASARR, RARKEER . THECTERER K5
oY Fisher KWK IS . S5 PR R H Mann—whitney U

B

Kruer, 49 HeHBECR 2 M B Friedman K
1o P<0.05 NESAGIFE L,
2 % R

E 1 B, &, 665, WHLBHZEREN RS h iih AR, JEiBIFaerE s i e R AR A B0 1a: w1 BIAR
B 1b: 7 d JG R VAC RFFFIL  le: WIRARST 15 d ¥7ER VAC, WA A ZFALVE K B, fTirsiig AR 1d, le R

6 AR, RYRMAPREENA, Al EEACR R

2.1 FIFARGR

PR 2R A R 58 A T B B IR TR, R
AR B T R . PR AL R BT AR R} L 3R
2, VAC HPIRFAREBI K T E ML, HE5T5
2B X (P>0.05) . VAC 4125k, BT,
RZEPEGL . R TR AT . R PR, A
A A AE O . A Be il (A 55 3 1 3 00 70 A (P<
0.05) . W AR, VAC 4 %&HE 1 Hl4k K B

e, LRSI, FOHLL, 4 gk IRy, 6 i
JEEBh Bk o R4 FR S I R E 2 A N A BRI I e, R
KIEANREHR . VAC 4L AR 5 I & E & R
(6.25%) WHMTHMA (31.25%) (P<0.05),

2.2 BEVIEER
W2 FR o RIS Bl VT, BE VTR E] 12~48 4~ H
Ky (32.4+6.1) AH . WA R EREISE R ILE 3,

®2 MABEEFAREHMSILE

Ei=t VAC 4 (n=32) A (n=32) P1H
WIKFARBE (min, & +s) 86.321.5 75.9+20.3 0.053
HAUEL (K, %) 2.1+0.9 10.4£2.0 <0.001
BT (], O//I/II/IV) 9/18/4/1/0 6/12/8/4/2 0.028
PZEPEG (], 1I/Im/v) 20/8/3/1 11/14/5/2 0.035
PR FAREIRER ] (d, % s) 9.3+1.6 12.5%1.5 <0.001
ZWRFRT (B, BEG AR R 21/9/2 12/15/5 0.024
ZCFRINTE (min, X ) 65.5+8.6 86.649.6 <0.001
flmag (B, RArATauik/arse) 29/2/1/0 20/4/6/2 0.045
fEBERTT] (d, % +s) 24.0+10.7 35.7+11.0 <0.001

VAC 21 5¢ 4 i 1% g i) 0] 8 35 PR Al (P<
0.05). BEEFEIMERS, PHALEBE I VAS 5. Rl
JREEDL . AR T I RE Y B s (P<0.05) . R
3 VAC 4 Fiddabs i Z 0T HMA (P<0.05).
RJG 6 A~ H A 12 4 HPidiE VAS ¥4 . sl i
oL, AP KT INREM 22 W G X (P>
0.05)

28

BV R, VAC AR S E TR S,
TFAREUEH . WA 1 GIEBCE T R 2
itk TR 6 A4, AR E It
B R, BT E /MR (platelet—
rich plasma, PRP) fAJRYY, N5 3 MHEA, B
Wi A AR R EUGE, 1TARRRERE AR, Zk
B ma I TR E I TN, RIS 1 4RI B
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PRI L4 PR B E TR AL (P<0.05) . A UK Bl P 41 ]

23 SEREK A

P R8I 25 SR 046 4. BT HERS, WA
ZHHH I WBC, NEU. CRP FI ESR #4153 Fl& (P<
0.05) o WIURA T TP 2L 1) 45 X0 00 8 A 000 i s 1) 25 2 34
TGeitFa 3 (P>0.05), —IKART VAC 4y [kt

A IMBAGI SRR 25 5 B G L (P>0.05) .

3 it i

R3 MABERHER (r=s) SHE

Bzt A I VACH (n=32) WAL (n=32) P1{H
SEA UG B () 26.8+2.3 31.0£2.1 <0.001
VAS 43 (43) RJE 34 H 3.3+0.6 4.0£0.5 <0.001
I NEEEE! 1.9+0.7 2.2+0.6 0.182
ARJE 124 H 1.2+0.6 1.3+0.6 0.694

PH <0.001 <0.001
FR (], VLIV ) RJE34MH 4/10/14/4 2/5/16/9 0.040
A 6 A 12/8/9/3 8/9/10/5 0.279
ARG 1244 21/5/4/2 18/5/6/3 0.394

P1H <0.001 <0.001
KTy ReREAS (f], VI/II/IV) Rig 34 H 17/7/5/3 10/6/11/5 0.047
ARJF 6 1H 22/5/3/2 18/5/6/3 0.261
RIE 1244 27/212/1 24/4/2/2 0.369

P{E <0.001 <0.001

F4 WHEBEMBRIGTER (7x5) SHE

Bzt P I VAC 4 (n=32) WAL (n=32) P1{H
WBC (10°/L) [ Nif] 16.623.3 15.7+3.2 0314
e &N} 9.6+1.8 11.4+1.8 <0.001
R 7.6+1.4 7.7+1.6 0.739

PAH <0.001 <0.001
NEU (%) WIVARHT 87.9+5.7 88.3+5.7 0.745
N} 76.2+4.0 81.422.6 <0.001
R 73.4+3.2 73.6+3.0 0.726

PAH <0.001 <0.001
CPR (mg/L) [ Nif] 39.5+8.8 40.4+8.8 0.711
/@ N} 11.245.3 16.2+3.5 <0.001
ER/ ] 7.2+1.7 7.4+1.4 0.587

PH <0.001 <0.001
ESR (mm/h) [ Nif] 45.8+4.9 46.425.7 0.673
&N} 18.543.5 23.5+2.8 <0.001
FR/Lii] 13.2+3.1 13.0£2.7 0.796

P1A <0.001 <0.001

HRH— BB AMRHAYT i B RURIME AL
St — IR A E PR AR S X 22 R M i A 4
8 E . (damage—control orthopedic, DCO) , ‘i
PRI REAE 24 h IWHEAT R R, AR5 BT

A BRI A B0, [ B, DA A 5
fiE " Hh BIGIIIE S ORI TR EER, R
TULR | A A0 B AT BE T R TR SUR IR SE,
PRSI TG MR R AR, AR SN A LA
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BERED S B HUE R A BECR, ERmiG
SRR, UAE BRI h R S A i
MR R L L

HRMI G R WIFRCE BT . TR R R AR 2
WS mE A0, T EEY, AR AR
B, BMEMELIAYT . R A AN EES) S [N
IR, EAR o in TRk, i e 2
R BUBG SR, REARRORAME Y, BBk
ARG, JRITERTEINAME, 45 R R Y A B
FH P VACIRYT R 50 R H A 60 3R R T TR okt
FLEA BB SRR YRS, ARSI A IR
MRN8 2 w5, A S i — A 2% A ROAR
Bio R AT LA LBRANE AR . B YIRS A
41, HROERRILE, BB RIS A A
BEAh, Rk | Tk e B iR, DR T R K
Y Masters 55 1 WFSY 45 L R B AN A )Y
REA 8 0 e B ) -0 A Ok B A %2, sl 11
A T 4 8 kT R B[R] A B B A . Kaushik
A5 el e Ay A T I 9 A B TS Y0 1 A T R AT T
i, & BB A Bt T) A g A [ 24 0 AL e de 2 b
B, Saku 55 7 MFRHGERR, fEEZ AURANERYT
[ 60 2% B3 Fd DL B F v, B BOR A 98%,
B TG R 2GR 75% o X BEHRE 5 AT 5T A 45
—3, IR AN G R AL 1 A e
IRITRTE] . ARPFFREE R R, VAC N H TE R
MR, RBSRR IR 2GR, Wb Z0B IR HER
AR, GEPRFARMBEE A R AR R AE
Bl A A AR, WS ARSI R E N &
R, G, SCERURIEAL, fEUERRTIREME

B FECRAE RN, RAE P TR ML T2
IMLYE RAEFEFS 525 THE, Novelli 4 " BFRERB, X
il 1R SR R A UIAR G, FARMIPEAE AR S
SR 2 )55 0 W 0 I 3 48 AR AL S WBC. NEU,
CRP. ESR. IL-6. hsC—RP. AJ ¥ 20 i 7] 25 B
TF-1 5, &SI BUBME R R R R A R . i
FEANAE 1 BF ST B W] VSD REMS 52 AR I B RS T
FRPRIT e BE IR . PR, PRSI MY
FH AR T Y R I 25%~35% ', (EARBESE
VAC A AR J5 B R B AR5 HUAL, iy A I 25
REERTHAA, X T VAC BORHE s % £
IR RERE BT IR0 1 S AN A b g, DIk G 43 11
T, AR BRANTA B iy, AR AR

St A BRI TR P A (3R 7 R, BETRE
AT A/ AL AL 458 AR 2 B A4 B LA AR 08 =
30

TR LR AT Is AR A R K -2 BR T RERZ MR AT A AT
PERER, i 2O, Xl DIA A
T SE BYARAC TN o T IRAR B 2 X AL
BeHahu R, TR e gy, fedtE s ok
A, FARNGTTIN ], R A =
AWIFAAEA R ZAL . (1) FEARARR, R
TEST RS BALHLR Z B AR s (2) Ty j i
ZHAERIGST, (HARIARGUA Z Q0 G R
BTG (3) AR/ NI ST RF 2 I ] A m]
RERZMABE TS AR TR . R, ARSRTT BERFEASTFRE |
W SR R RIS VERT SR SE A B ST L A A Al Sk
i BRTA, R TR B B P AR
PRy PRI AR PR, HATIE . 24 mam
BLHEH:, BEA R LA R BRI R, PR
SRR KBS RO AAE A LR, IR o, kst iR D RE
FUMLHEFE bR, (EAFIE RAET RH]

S Hk

(1] 2R, PR, 420, 55 . Ui e SR SMI 25 32 B 1 52 JE R A
LU (1] . T EEIE MR, 2022, 30 (10) : 937-939.

(2] BEAE, SR, BRE A R R AR A YT B AR B
MO [)] . P EBHIESMERE, 2021, 29 (24) : 2300-2302.

(3] JAIRAF, Beb, BKOE, 55 . BCRFREE R KA B ARVAY T R IR
JRikAs (1] . P EBHESMRIYE, 2021, 29 (22) : 2082-2085.

(4] UL, TR, MO, 55 . EAITUR S DR S B
RIS AR AR AN ()] . R EFRTE AR R0, 2015, 23
(19) : 1779-1782.

[5]  Fleischmann W, Strecker W, Bombelli M, et al. Vacuum sealing as
treatment of soft tissue damage in open fractures [J] . Un-
fallchirurg, 1993, 96 (9) : 488-492.

[6] KA R0 . FUREMTIEERNE 1], 1 ESAM
7, 1998, 18 (4) : 233-237.

[7]  Agarwal P, Kukrele R, Sharma D. Vacuum assisted closure (VAC)/
negative pressure wound therapy (NPWT) for difficult wounds: a re-
view [J]. ] Clin Orthop Trauma, 2019, 10 (5) : 845-848.

[8]  Hawthorne B, Simmons JK, Stuart B, et al. Enhancing wound heal-
ing dressing development through interdisciplinary collaboration
[J].J Biomed Mater Res B Appl Biomater, 2021, 109 (12) : 1967-
1985.

[9]  Cimbanassi S, O'toole R, Maegele M, et al. Orthopedic injuries in
patients with multiple injuries: results of the 11" Trauma Update
International Consensus Conference Milan, December 11, 2017
[J].J Trauma Acute Care Surg, 2020, 88 (2) : E53-E76.

[10] Rand BCC, Wenke JC. An effective negative pressure wound thera-
py—compatible local antibiotic delivery device [J] . J Orthop Trau-
ma, 2017, 31 (12) : 631-635.

[11] Timmins BA, Thomas Riché C, Saint-Jean MW, et al. Nursing

wound care practices in Haiti: facilitators and barriers to quality



ERIEE AR
202341 H

T EBTESR RS
Orthopedic Journal of China

Vol.31,No.1
Jan.2023

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

care [J] . Int Nurs Rev, 2018, 65 (4) : 542-549.

Engelhardt M, Rashad NA, Willy C, et al. Closed-incision nega-
tive pressure therapy to reduce groin wound infections in vascular
surgery: a randomised controlled trial [J] . Int Wound J, 2018, 15
(3): 327-332.

Green T, Kavros S, Springer S, et al. Team approach: complex der-
mal wound- healing utilizing negative— pressure wound therapy
(NPWT) in orthopaedic trauma [J] . JBJS Rev, 2018, 6 (3) : el.
Chang FS, Chou C, Hu CY, et al. Suture technique to prevent air
leakage during negative—pressure wound therapy in fournier gan-
grene [J] . Plast Reconstr Surg Glob Open, 2018, 6 (1) : E1650.
Masters JPM, Achten J, Cook J, et al. Randomised controlled feasi-
bility trial of standard wound management versus negative— pres-
sure wound therapy in the treatment of adult patients having surgi-
cal incisions for hip fractures [J] . BMJ Open, 2018, 8 (4) :
£020632.

Kaushik D, Joshi N, Kumar R, et al. Negative pressure wound ther-
apy versus gauze dressings for the treatment of contaminated trau-
matic wounds [J] . J Wound Care, 2017, 26 (10) : 600-606.

Saku I, Kanda S, Saito T, et al. Wound management with negative
pressure wound therapy in postoperative infection after open recon-
struction of chronic Achilles tendon rupture [J] . Int J Surg Case
Rep, 2017, 37 : 106-108.

Novelli G, Daleffe F, Birra G, et al. Negative pressure wound thera-
py in complex cranio—maxillofacial and cervical wounds [J] . Int
Wound J, 2018, 15 (1) : 16-23.

eSO QD AP AN SN v S R =S = kiRl

[20]

[21]

[22]

[23]

[24]

[25]

I A A0 3T 5 S [0) . R R AR 4R, 2021, 29 (24) = 2275-
2278.
Ludolph I, Fried FW, Kneppe K, et al. Negative pressure wound
treatment with computer— controlled irrigation/instillation decreas-
es bacterial load in contaminated wounds and facilitates wound clo-
sure [J] . Int Wound J, 2018, 15 (6) : 978-984.
Morykwas MJ, Simpson J, Punger K, et al. Vacuum—assisted clo-
sure: state of basic research and physiologic foundation [J] . Plast
Reconstr Surg, 2006, 117 (7 Suppl) : 121s-126s.
Chen SZ, Cao DY, Li JQ, et al. Effect of vacuum—-assisted closure
on the expression of proto—oncogenes and its significance during
wound healing [J] . Zhonghua Zheng Xing Wai Ke Za Zhi, 2005, 21
(3) : 197-200.
Silver FH, Siperko LM. Mechanosensing and mechanochemical
transduction: how is mechanical energy sensed and converted into
chemical energy in an extracellular matrix [J] . Crit Rev Biomed
Eng, 2003, 31 (4) : 255-331.
Zachary 1, Gliki G. Signaling transduction mechanisms mediating
biological actions of the vascular endothelial growth factor family
[J]. Cardiovasc Res, 2001, 49 (3) : 568-581.
Kaplan M, Daly D, Stemkowski S. Early intervention of negative
pressure wound therapy using Vacuum—Assisted Closure in trauma
patients: impact on hospital length of stay and cost [J] . Adv Skin
Wound Care, 2009, 22 (3) : 128-132.
(i :2022-01-20 f&[11:2022-11-03)
(FFTIFL 5 PKET i 4)
(ARICHhE . F50E)

31



