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Experimental studies on the early treatment of soft tissue explosion injury by vacuum-assisted closure SONG Peng,
XUE Yun,GE Bao-feng, CHEN Ke-ming,ZHA O Dong-hua,HAN Gui-qiu, WANG Yong. Institute of Orthopaedics ,Lanzhou
General Hospital , Lanzhou Command of Chinese PLA ,Lanzhou 730050, Gansu, China
ABSTRACT Objective:To investigate the effect on early treatment with vacuum-assisted closure (VAC) to wound healing of
acute explosion injury in pigs,and provide a new way for early treatment of battle wounds. Methods: Eight healthy 3-month
Landrace pigs of both sexes with the body mass of (50+5) kg were selected in the study. Sixteen battle wounds were made by
explosion of same type detonator (pattern number; 660929F48840-55 ,included DDNP 0.3 g,RDX 0.7 g) in hibateral skin of
buttock of 8 pigs,which were divided into experimental group and control group ( pair wounds of left and right). The raw sufaces
were thorough debrided at 3 h after exposure , according to the characteristics of treatment on the battlefield , experimental group
was treated with VAC under the pressure of (—50+5) Kpa after debridement and sterilization and control group was treated with
routine dry sterile gauze draping. Results of bacteriology (bacterial counts and the proportion of G* bacteria) and pathology (HE
stain and Masson stain) were detected at every wound before and after treatment. Results: At the 3 days after treatment, the
bacterial number in the experimental group was [ (7.82+0.55)x10*] CFU/g, in control group was [ (1.07+0.14)x10°] CFU/g.
There was significant difference between two groups. The proportion of G* bacteria in experimental group was significantly in-
creased. The raw surface in experimental group was clean with affluent and neoformative granulation tissue,blood vessels and
collagen, necrotic tissue decreased obviously by pathological observation. Conclusion: VAC could reduce the quantity of bac-
teria, improve the proportion of G* bacteria, and promote the formation of granulation tissue and the healing of wound. The VAC
for the treatment of battle wounds has a positive effect.
KEYWORDS Wounds and injuries; Debridment; Negative pressure therapy; Drainage; Bacteriology; Pathlolgy
Zhongguo Gu Shang/China J Orthop Trauma,2011,24(7) :589-593 www.zggszz.com

H TG EIR s SEE ik Z, it QYR IE S A nRe i, ImAEk E PR b 3]

RO FEEP A BRSO T U T, Bk, R 1R 5 (vacuum-assisted closure, VAC) 7 A2 R
AT EER B A 17  REas By Al EdER A2 E Okl dtil  (H VAC N H TR g
KEvngRaa ot sEEe b JATH 2010 47 6 A2 9 H7E

HGIH A B E R H U (455 :066033) 2 P ZE DX A 5 g 0 S SRS T R KA i A D
Fund programs:Supported by Medical Command of General Logistics - - . o NP . .
Department of Chinese PLLA (No.06G033) ?}Téﬂé}{ IJ,f% ’ }/FE Ial B@%4¢?1&4T1wﬁ£¥%ﬁu ’ )%EEAFH

WIRVEH 4% E-mail chkeming@yahoo.com.cn ﬁ ﬁ?ﬁﬁﬂ?ﬂ B(J irj‘ I‘7j‘—J {Jz\' }:_E %' I ?ﬁ% E:Xd‘/f% | j&’/ﬁli VAC ALI\



+590 - PR RS 2011 4F 7 H 45 24 %45 7 China J Orthop Trauma, Jul.2011, Vol.24,No.7

PR EIE

1 #REFE

11 SEEsh¥) AR AR B 3 IR
3 8 Sk, MEMEARH KRR (50+5) kg, WA [R5 £EAS B )
VSRR S e TR 25 0 1 &), AR e iR
Fr(CEMEX S BEREsh Y S = 42 t) . AFTiidl Y
B 5 | UL 2% B AL T A RO (L RS L ZL
200920168550.9) , 75 45 %5 . 660929F48840-55 ( &
DDNP 0.3 g,RDX 0.7 g), VAC Bk (I 4 25 1
BHEA R E]) BN (S S & N 24H]), #h
PR SEUM BRI S (VLR 2%t 25 ), e i e %2
BN (LT3R 28 24T 25T ), Masson 34 (8,377 & ( |
WEARFEFLHNEGRH ARAR), BHUEE (Olympus
BH-2 %),

1.2 BORHIVER A SEEET 12 h ] 8% ik
PRI LB B, LT ST (8 mg/kg) JFR T
Je , TR HT_ 0SS 2 em WLA E3 L HF-AR D
FS 12 3 em BRZEIRYIE O F 1 HCER 0T
VYA T [m] J5CE, FH 37 W R T 5, 5 | B 4 il i
16 MRKEQIH, 7EZSMRES 3 h 5 (Ui 30 °C), H-
G 3% B HLZ 4 (0.4 ml/kg) FRURRIE , 2647 i
Xob o3 S AL AN B, A2 8 BT, ) AR 2L
WIRIERIE , 1] 8~10 ELP A 5T 55 | 5 KIE vE G i JF
LA S A BRTE R, VSD 1697 3 d, iE 2 H ik
IRZ 50 =F & W A2 AR P “4C” )50 (colour, consisten-
ey, contractility, capillary bleeding ) #4172, & 0]5H
PO R NFTEAR B BY VAC 8Ok}, 518 A5
MUl B AR AL S| T VAC 8ok, HEaE PR
B PN, 51 5 R 5 IF 4R VAC iR
7, FURMELAERFAE (-5025) Kpa(&l 1),

Iy %8 h
£
b

B1 Afl VAC %

BRI TR

Fig.1 Treatment of the wound with homemade VAC device
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Fig.2 Gross observation of wounds 2a,2b. The wounds of experiment group and control group at

3 hafter explosion 2¢,2d. The wounds of experiment group and control group at 3 days after treat-
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Fig.3 The results of HE stain after explosion and treatment (x100) 3a,3b. The area of coagulation necrosis formed in control group and experiment

g™

group after explosion  3c¢,3d.The area of broken to pieces in tissues formed in control group and experiment group after explosion 3e,3f. The degenera-
tive area of tissue formed in control group and experiment group after explosion 3g. The area of coagulation necrosis, inflammatory reaction,broken to
pieces of in tissues and neoformative granulation tissue after treatment in experiment group (arrowhead point at place)  3h. Theaffluent and neoformative
granulation tissue after treatment in experiment group  3i. The degenerative area of tissue after treatment in experiment group 3j.The large coagulation
necrosis cell and inflammatory cell after treatment in control group  3k.The coagulation necrosis cell and slight fibroblast after treatment in control group

31. The vacuole formed among tissue after treatment in control group (arrowhead point at place)
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Fig.4 The results of granulation tissue by Masson stain after treatment (X
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100) 4a. Experiment group  4b. Control group

FERNTE , o7 LA SE TN ZEH 2R B AN A= 1, 34
LT YRR A I, i JRE SN P IS [R] 35 AR AT
R ZELHSUROP A T AR, RS IR 2F e A8 2 o e
PR — SRR, SR SGE I SR ST
LU AN SR | 5 a FE A R DI IR AT 4ok &
AR AL Z) ) i Masson Je (&3, VAC F 403
) 8 K B0 T BL X PR 2 D B R e, SR
VAC X K A T & o A v e I & AT (e kAR
Ho

A7 NG R R R B T A A R Y R 22 2
R332 R RIE X, Hr RIS X, B )2
et X7, FeA i I e AR I MBS 24 A B R
PG RITRR 2 MLAF 31X, BI. DEERETEIRSE
X XA XA KA IR AL S A R Rl IR AL
X, S ) v v A0 B R SR I S T O B R
THERIXT G QHAERLIX L2 F I IX YT
B IR I FRATT A& BE L X AT B R 2R 2 2L, 50T 0 3]
A R IR LU R X LA A RIT EL S, X5
FATXFHEAT AL LU P2 F B 25 A — 2>, FRbFk
AR . BT VAC 4105 40 A 34 58 AR 76 A T Bk % 1)
YER, L IX 4l 2N A 35 B R AT RE T IR BE , AR
FJE MR RGN BE ; @A AT X % X kK4S
U B X3, i, TR IR R

W ROR R E AN RS IR Tk T, BEIT Y
PRI B, BT IR AT R, A AR R 55

AN TAERARKY ARF5ERB], VAC BOR RPN
FHT RO R AT Dk BIRGF o e . st
BRLHAUM PR | JGR B H K AN 2E P ZRHZUE K
PR X A S B AR et R, VAC #
VETRTEE, 50 WAL B 7 1 ] B S il D 8 24 WK, W 3%
A= NG I S NE S S T o A R S S g
HPAE M B AL B (B AT — 2L TR A I RIE
I
S 3k
[1] Wolf SJ,Bebarta VS, Bonnett CJ,et al. Blast injuries[J]. Lancet,
2009,374(9687) :405-415.
(2] BEsW, &%+ M0 a 4 X 54 05767
2010,23(7) :538-540.
Chen KM, Ge BF. Pathology division and treatment of gunshot
wounds[J 1. Zhongguo Gu Shang/China J Orthop Trauma,2010,23
(7) :538-540. Chinese with abstract in English.
[3] Jacobs S,Simhaee DA, Marsano A,et al. Efficacy and mechanisms

(1. A,

of vacuum - assisted closure (VAC) therapy in promoting wound
healing: a rodent model [J]. Plast Reconstr Aesthet Surg,2009,62
(10):1331-1338.

[4] Tuggle DW. Blast injury[J]. J Okla Statc Med Assoc,2003,96(9):
419-421.

[5] Morykwas MJ, Argenta L.C, Shelton-Brown El, et al. Vacuum-assist-
ed closure:a new method for wound control and treatment;animal
studies and basic foundation[ J]. Ann Plast Surg, 1997,38(6) :553-
562.

(6] EIEHE. BIF-7RER SR [M]. B0 WIAERR A BOR R
2007 : 87-96.

Wang ZG. Fundamental and clinical of traumatology[ M ]. Wuhan:
Hubei Science and Technology Press,2007,87-96. Chinese.

[7] ZR4&0H. VAC IR B IR SUR K 15 B G T A 1) S g 4F
FE[D]. P2 AR R, 2005 :90.

Li JQ. VAC for pig skin and soft tissue blast injury healing of in-
fected wounds [D]. Xi‘an:Fourth Military Medical,2005:90.
Chinese.

(8] B, WRrell, il AR Uii vhbe 0 B SCsE IR AL IX K
ol PR SCLY ). b By B2 2% 2% 5, 2008,29 (3) : 176-179.
Ge BF, Chen KM, Bai MH. Gunshot wound track caused by coagula-
tion necrosis in the burn area and its clinical significance[J]. Xi Bei
Guo Fang Yi Xue Za Zhi, 2008 ,29(3) : 176-179. Chinese.

(9] ke, #MOL. SERTSROA [M]. JEaT N RZEEE iRt
2008 16-29.

Yang ZH, Jiang YG. Practical treatment of war wounded[ M ]. Bei-
jing:People’s Military Medical Publishing House,2008;16-29.Chi-
nese.

[10] Mehbod AA, Ogilvie JW,Pinto MR, et al. Postoperative deep wound
infection in adults after spinal fusion:management with vacuum-
assisted wound closure[ ] ]. J Spinal Disord Tech,2005,18(1); 14~
17.

[11] Al-Qattan MM, Hashem F. Yet another use for the VAC machine
[J]. Ann Plast Surg, 2004 ,53(3) :299.

(UChe F 399 2011-02-17 AR SCH : E%2)





