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Abstract: Objective
Drainage(VSD) in healing complex wound,and to observe the expression of fibroblast growth factors(FGF) and interleukin -1 (IL-

To investigate the clinical effect of combination of ozone, ozonated water and improved Vacuum Sealing
1) in its surface. Methods 40 patients with complex extremity trauma were selected and divided into 4 groups randomly. These 4
groups were Ozone+ VSD group and Ozonated Water+ VSD group, VSD group and Control group,and received ozone combined
VSD treatment,ozonated water combined VSD treatment, pure VSD treatment,and traditional treatment. Each group contained 10
patients. Comparison of clinical effect,bacteria loads and the expression of FGF and IL-1 in wound surface was made in 4 groups.
Results The average cure time, average replacing frequency and infection rate in Control group were (31. 54 6. 6)days, (15. 4 £
3.9) times and 40% respectively. The average cure time, twice VSD cases and infection rate in VSD group were (19. 242, 3)days,
5 cases and 10% respectively. There were no case of infection or received twice VSD treatment in Ozone+ VSD group and Ozonated
Water+ VSD group. The average cure time were (14.942.7) days and (14.143. 0) days. The Ozone+ VSD group and Ozonated
Water+ VSD group had best clinical effect,and the Ozonated Water+ VSD group had least bacteria loads in wound surface (P<C
0. 05). The expression of FGF and IL.-1 in 4 group had obvious differences,and it had statistical significance( P<Z0. 05). Conclusion

Both ozone or ozonated water combined VSD treatment could decrease IL-1 and increase FGF expression, accelerate recovery
time, inhibit bacterial infection, especially ozonated water combined VSD treatment had better effect.
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il b I8 28 i, 2 12 9l 4F S 16~52 4,1 (35. 84
10.6) % , BT FFL 19. 8 ~120. 6 cm®, F-34 g (44. 432, 69)
em” M55 212 2.5 h ABEIRYT B2 IR SR 4L U8 5 T AR AR K
Pl A AN R P B A Bl 45 535 e L B Tk — EE G . HEBR AR
WL 60 5 A I B R s  BE A I A e L™ T I A 4 4
5 B T I shE AL A T AR . 4R BT ALK R o 4
ZH LRI R4+ VSD 4\ R K + VSD 4, VSD 41 5 X} iR 4, 4
4145 10 6, R AL AR A MR B VSDL R A KA MR
T VSD,VSD LA K AZ e e 253677 -4 435 51 48 8% L 61 T T
FRAE — R L4l ) LR 22 R R G £ 3 L (P>0. 05) , LA 7]
Hetk, W 1.

1.2 JRYT TR ATHRALEE A TR IR 25387 . DU s i 2 A
s BORHIL FL . R G TR BURT 6 P 2F IS A B2 . VSD 4145 T 5
af th S H R B W BRIRFEAL L R R Kl A
BT 0 R T ) I VA A b R S B TR K /IME B R
B S A A TR o A g 3 M S B 4 O ) TR O K B B
JEBI AT BRI M2 2~3 om RAMEALS] H . KB R E SO
6% 5, fUE Sl 50~ 60 kPa, #F 4R IEW B, RA+
VSD ZH7E VSD Ry B filt 1A% AR E SRR YT A
BRA KA, AT R E N 10 mL/min K Hi % 2 00,
ZRIHAE S G 5w gl . R K+ VSD 41k M A
P K W £ 10 pg/ml (1 5L AR K 2B T 76 38 5t 5 i
gl SA SR UK EAYT 60 min, R 1K,

1.3 PPMbRdE W8 4 AU E R 2RI 10 d 5 @A TE AL,
20 B R 0 A T B TG R #B FGFLIL-1 7K 7. BT 1 & %38
JH 325 W 9 S 2 00 AR A RS AR T B A A 2L B o i 1 R
=897 10 dJE TR /WA TR AL X 100% . #FER VSD J5 JH 1
MR 2 AE P ZEA L, K/NZ) 5 mm X5 mm, — AR ZEA L
T FE 4 B I 2 IR YT AT S FGFLIL-1 K781k, T1L-1

A& FGF RAM & . W A R DU L84 R BAIEL B H
TR VA 5 AL 20, A WS AL 3 V) Jr  HE Y 68 7™ A 4% IR VR 20K
THEHLENR A B 8 &0 FGFLIL-1 & &, 40 4 [ 4
(= o 58 T B 40 65 559 PH A ) BE A 200 B 5 R 3 10 45
FHAE ()« FHPE A MR A 11~ 30 S22 )5 88 BH M (+ +
) BHPE A M B T 30 AN, BUS S RLER, AT BT B
PDGF.TGF-p [ R LMV . 55— LN FARAKRER
T BLER 7K 1 mL, T B8 W IS TG B A 3 AR 2K O BB 43 i AE
SFRERRAL .37 CMER 24 h WIRBCE 24 h, WL B & O IR
B T AL S A A R,

1.4 SEil2FAbs R8s ¥R B SPSS13. 0 35 i fu ik
LR ORR A T s RN AL H SR A ¢ A5 T 0% R
FH KB L P<<0.05 R FA LI F L.

2 % ES

2.1 4HEFQEAS MR BB IR 10 B8,
SEBE ST I R (31,546, 6)d, 344025 (15, 4+ 3. 9K . 4 il
BRI FLE O R TRAR S B K IR BE A 2L R R R R K
Jifr s %z 21, W] e R B G VR i ) A ot o Ak S RS 1k PR 2R AR K
RAf. VSDAIHA 5 Bl FAE 1 Ik VSDIRYT IR .5 BiI1E 2
K VSDJ&RYT JG A B T3 VSD G YT B IR S (19, 222, 3)d, H;
bl B RE A RS, A+ VSD 45 RAE K+ VSD 4
% 1 Yk VSD 897 . F-3) VSD J& 7 B 4> 51 (14, 92, T d
(14. 143, 0)d, 0N T 35 335 » 7T D0 R o UM IR PR 28 41 20, T B g /K
Ji L R 4k & IR FE , TE S0k R WL AE S . 4 AR IR YT 10
d Bl AR LA K R F AR B TR B L3R 2, 85 R 4R R
A+ VSD 4 F KA K + VSD 418 T A A R B, VSD 4k
2N B A A AR L 25 5 A BT R L (P<T0. 05) ;s 41T T
B R B ARHES 4390 g X HR 4 VSD 41 | B4+ VSD 41 A L
UK+ VSD 41 AR b A 22 7R St B L (P<<0. 05)

ANBESEIER
MR ARRI .

0 BB I 408 s B2 o 005 i B RO T BRI AT 5 C - VSD BEREBE S - 415 1 N B 5134 T 432 B A BB 0K DL 28387 e A B

B 1 VSD AR HAFHRARETRUE



FTRIES 2014 % 8 A% 43 5% 23 M 3021
*3 4 HBERE FGFIL-1 RiZHHMAEMAMBELR
FGF 1L-1
i H
RKIKFH B4 40 i % RKIKFH FH 4 44 i 4
Xf B0 +~++ (10.243.7) ++~+++ (32.249.5)
VSD 41 ++ (18.24+5.7) +~++ (21.24+5.9)
RE+VSD4H ++~+++ (31.24+6.7) 4 —~+ (9.2£3.5) 4
RAEK+VSD 4 + (36.5+4.2) "4 —~+ (9.5+4. 14

* P<C0. 05, 55X AL b #;2 : P<<0.05,5 VSD 4l b % .

2.2 4 HEHE RN AFALE T MEEH T KA+
VSD 4 AR K + VSD 41 i # 14~ 16 d 1 (8] B 6 T8 41 2 i
G2 L Ak AA A M 5T AT D R o AT A 4 i B N B 4 B
NI AE 3G AR B R R o R M A0 I L 2 B AN R A L A0 K
PRSI R R e B A X ERAIER R 14~16 d SR T &F
YEF 20 I PR A0 0 A S B L R A T AN R L 41
KBS, VSDHAN T ERPIMAER ZE (B 1), 4 HEH
JR#R FGE IL-1 323K 43 40 R BH P 40 i £ &k L B L 3% 3.4 A /&8
HRF FGF IL-1 P4 4 s 4l A b3 2= R A il 2 B X
(P<<0.05),
3 a9t ®

AR W VSD IR YT B A« B I A T R I R ROR .
WEAHIF 5T 22 B, VSD 1T £ 3% 43 M s 52 0k e, £ #F B T & 5, AH
X TAE GRG0 T . VSD YR T B A M G AR B 2% . ABER
X IR ZH 10 B S8 2 S 23R Y7 I (R) S (31, 546, 6)d, -2y 2l
(15,443, 9O .4 ) 8 & B 10 A 7L 8 A R FR B b Y K
WHCAH LR W B2 10 d B I A6 2R s IR 21 18 18 7% o T Bio
1 BN S A R B T R D R R 2 SR VA T R i A 18 LR
FE T JR T G 4 B0 B A9 LK Bl L R g o 2 e afn el AR OR SET
VSD 4 - 23497 i 8] R (19. 242, 3)d AL 1 il Ye , 327 VSD
AT 2 S B TR JR) AR ARG B T Bk 2L UK i R AR R T L £
HAA R, WL R IFFLL AR R 16. 67 kPa i, Gl
I A3 R L Y . 3 G R D) TR I A 0 T 3k R ol U
M 4 F5T . VSD ASH Y 5@ 4 ok i A 8 R I O L R
LUK, B SR T A U BE L 3 T R T A SRR 4L A AL
R AT 5 o R 240 R R e R 2 D SRR A S PR A BT, PR
TEE PR N i R BB 2l VSD G YT B A LUF AR < (1) 43 W 47 8
MAETTAR 51 38 8 . 1 R 5 1 2% 5 (2) 3l VSD — 4k
T EARAS X LU 2 e A K R 7 SR B T A 255 (3)
B VSD AT R RE 4k & IR 4T B 22 B P 20 T U

FEXF LA BB ARBFIE R T B R B VSD, 723 3 VSD &
filt 1390 1 AR wi gk 4 L T 4 RS BB EOKIR YT . A+ VSD
202 F 10 mL/min % IR R ARG YT . 1 3R 40K + VSD 41
F 10 pg/mL By REUKIETT . IR G35 97 75 X T 5 M
BT B e 2y A R 18 2 A58 VSD IRYT . ] I A A A
A SR YT WD, IR FEAR 2 W VSD IR YT % A A0 ¥ g
A GRS A R M D R R A R A A
AN AT e LR K + VSD AN B B I L. 5 RA +
VSD 41 o #522 F A GE i1 278 X (P<C0. 05) , i BA 78 42 i 291 1 Jk
Y7, BRAEUK L REBOR TG 43 B 5 AT AR S R AR
WO VE PR A 56 . SOk 2 38 AR o I et R
AR T FE 2 AN B IR R 2 L R TR IR BRI L e R

ABRCR W W HBEE B T 25000 L TR RO BT R TR
KR B BAG E  PR R PR B AR L PR B T ROR B A

B AT R B A A R A A A A T A L
PSR 5 4 AV TE B TS B B, B Al R
RO A TR . M BN R BB R YA 15
Y Rl TL-1 7K 35 48 vy o 2T 48 20 38 KRR L S5 I
IS BRAR Bz T TL-1 RS Bl m . b 7 181 2
SR ) 98 1R 240 B PR L A A A0 B R T A L T ) R T 4 4 i
53 WA KA i MMP-1.MMP-3 . {7 3k 5 J5L K6 figt s FGE W) m] {2 ik 20
IES 4 B e A 30 T 4 e A A0 MO A0 A R K i A
FRA N N B 40 0 4 24 FED Y L e B T b BE — 2B LR R
FGF J A RAE S TL-1 K 8025 43 Bt 4 Fiig o7 J5 2% 61
TAT A 2o R A 5 IR AR F 50 R BN B TL-1 7K - B 5 T FGF
IK - B I T B 48+ VSD 41 IR AEUK - VSD 1 B T B R K
FGF ki IL-1, R4 R s A B AOKIK & VSD iRy
AT BRI T TL-1 3K AT Bk FGEF 23K . WA 00 1l i J5T e fige o 42
HEAZF ARG DR A TR 8 A5 E e R R T .

S B OK L VSD 8 A A TR i i A R BL R BT R
7], VSD i i 53 W 51 240 2 SO0 6 o 0 98 P 2 A AR L FE B
G J5 AT — 5 R TR SR AEUK R HE L UE A I AL
SR 4 R ORI TR R IR T AT S8 43 4R A T
GV - R R R R L . AL M A — S8R 2 L 44
n R L R UK IR R — B X TR T — B WS PR AR
T[] B 0 I T % B SR I R B ) 4 i R e R R AR AL AR K Y
ROR R B G R R RN R S %

£ % 30k

[1] #tkoc, AR, U 1R BOR ST se s e ()], [ 5
FHSMR 225 ,2010,30(2) : 149-151.

(2] SR, T UL AT . 55, R 22 005 3 Uk 5 | 0 726 B IR
JE A IR IS R b i B R i g LT A e e AR
2009,25(4) :246-248.

(3] JBER ., 223 5 4 5. S AOR IR YT W RO R e 1 2
15t I PR WL E LT ], VL 950 K2 2 4l BE 2 Wi, 2009, 19(3)
270-271.

[4] R K BR80T B K. R A KR A L0011 & 4 5
W], A BE25,2010,50(46) : 30-31.

[5] WFH. R, B A BB Y5k B ik i AL & vk - 9
WAL ST )], R BE R K244, 2010,35(3)
399-402.

(6] #h2Zmr. 7 ks M1 5| i B AR G 97 1 IR 5 52 2% 81 1A i
PR R A5 L], 52 IR BE 2%, 2011, 18 CF % 48 3024 T1)



3024

FEIGTT o I 328 R o8 A0 4R A R A, A R (T S R
SR B LA ) L R R g P IE 8 A 5 D) AT e sk R
WE TR W DIF, FR KM . ARG HEFE AT g
W2 R R Gy . DI W SR s B E M S e SRR
S 3N IS R R B 1 LT ] AR L R R AT AT
4 T RAG B L IR N . — B R AT I R A
W 3 5 e RE T B N 2R I AR K B A 1B S B A 1 BBl
B, R AT 27 4 S S BRIR YT AR R IR DI BR B A R
HIRIT . Chu %55 M T 1979~2000 4F (4l S0 <% 0
B ARG BAE KL AN 14%.,

A1 18 il i 15 B AT NG & R L3 AT S0 1 4
AR H 1) S S R A R IR L R R AT IR
PRI G B AN ARG 3 d B R Ak K A B 3R BE L R
BN 2T SR & R 18 Bl ERE
T 24 hiRE 48 h AT LW LT, RI5 5 Fl kL&
FUBRZS 4 () 47 4 S S A BE VT bk A ZE It W S8 IR 9T )R
A 4.5) . 1 il & At [0 PR ZE OB B, & Bk iR 9T
TCHHBACR .6 N HEATA TRt Y8R AR, AR J5 A7 B B 0T 0
RIME, B A TG RS2 B 5 . JC 1 9NN S ik i s Sk e
b T30 43 S 005 14 SR R BT T B — W e W A BT
D) 45 766 B 4 ) 5 | A A b BRI 3R BE , T 8 F AR R

Bl SR BB 0 WL (FL B8 3R A I R L R
LA R . 92 U T R I T S R AT B R B S
E W= b R E 17 R TRZ [N 0 R 1R

B E

[1] Symbas PN,Justicz AG, Ricketts RR. Rupture of the air-
ways from blunt trauma; treatment of complex injuries
[J]. Ann Thorac Surg,1992,54(1):177-183.

[2] Rossbach MM, Johnson SB, Gomez MA, et al. Manage-
ment of major tracheobronchial ruptures:a 28-year expe-
rience[ J |. Ann Thorac Surg,1998,65(1) :182-186.

[3] Chu CPW,Chen PP. Tracheobronchial injury secondary to
blunt chest trauma: diagnosis and management[]]. An-
aesth Intensive Care,2002,30(2) :145-152.

[4] Kiser AC, O'Brien SM, Detterbeck FC. Blunt tracheo-
bronchial injuries:treatment and outcomes[ J]. Ann Tho-
rac Surg,2001,71(6):2059-2065.

[5] Kirsh MM, Orringer MB, Behrendt DM, et al. Manage-
ment of tracheobronchial disruption secondary to nonpen-
etrating traumal J ]. Ann Thorac Surg, 1976,22(1):93-

EREF 201458 A% 43 5% 23

101.

[6] Symbas PN,Justicz AG, Ricketts RR. Rupture of the air-
ways from blunt trauma: treatment of complex injuries
[J]. Ann Thorac Surg,1992,54(1):177-183.

[7] Gwely NN. Blunt traumatic bronchial rupture in patients
younger than 18 years[ J]. Asian Cardiovasc Thorac Ann,
2009,17(6) :598-603.

[8] George A,Visvikis GA, Hinrichs CR,et al. Virtual endos-
copy for evaluation oftracheal laceration[ ] ]. Emerg Radi-
01,2002,9(3) :162-164.

[9] Jone WS,Mavroudis C,Richardson JD,et al. Management
of tracheobronchial disruption result from biunt trauma
[J]. Surgery,1984,95(3) :319-323.

[10] Unger JM, Schuchmann GC, Grossman JE, et al. Tear of
the trachea and main bronchi caused by blunt trauma:ra-
diologic findings[J]. Am J Roentgenol, 1989, 153 (6):
1175-1180.

[11] Scaglione M, Romano S, Pinto A, et al. Acute tracheo-
bronchial injuries; impact of imaging on diagnosis and
management implications[ ] ]. Eur J Radiol,2006,59(3):
336-343.

[12] Gounder SG, Selvaraj P, Rangarajan M, et al. An unusual
case of penetrating tracheal (“Cut throat”) injury due to
chain snatching: The ideal airway management[ J]. Indian
J Cri Care Med,2007,11(3) :151-154.

[13] Angood PB, Attia EL,Brown RA et al. Extrinsic civilian-
trauma to the larynx and cervical trachea-importantpre-
dictors of long-term morbidity [J]. J Trauma, 1986, 26
(10) :869-873.

[14] Andrés AGC, Herrero PA, Dez MD, et al. Medical and
surgical management of noniatrogenic traumatic tracheo-
bronchial injuries[ J]. Arch Bronconeumol, 2005,41(5):
249-254.

[15] Chhabra A,Rudingwa P, Selvam SRP, et al. Pathophysiol-
ogy and management of Airway Traumal[ ] ]. Trends in
Anaesthesia and Critical Care,2013,3(4) :216-219.

[16] Devitt JH, Boulanger BR. Lower airway injuries and an-
aesthesia[ J]. Can J Anaesth,1996,43(2):148-159.

(e H7:2014-02-25 &[] A 1 :2014-04-03)

CEH55 3021 B0
(2):306-308.

[7] Riedel K,von-Gregory H. Vacuum-assisted closure thera-
py. Current status and basic research[J]. J Bone Joint
Surg Br.2008,52(3):377-381.

(8] sk . Wkoo® , PhH 4. 55 SO R i 16 & fs 3 1 51 i
ARIGIT M E 5 A I KT B R B 42 BT 5% =
R FH#R,2008,30(14) :1389-1390.

(9] ZHUER. ARttt I 5, 4. BE KA IR 14845 0 1 36 97
By b i /E LT TR BE 25,2010, 36(2) 1 148-150.

[10] 4. 24, F W, 55, AR TR YT B8 09 XE A vk 81 e i
e PRALEZELT ], AR B4 15 08 B A 7 - L TR, 2011, 6(6)
920-922.

(117 BT, Ak MBS SR, . BLAAUK XS et i T P R 1B &

RS )], 6 7 BERE K 2F2# H2 . 2010,30(3) :515-518.

[12] BR2ew . B KL 3. 45, S TR P 51 0 5 R B & 5L 4k
VR A I i {1 SR TR e e ) T P S B B R L) . Ak
B 45 8 B 447, 2013,15(4) :320-325.

[13] HIE4E, M R4 8, 5. BRI 2 Bt 8 i+ 1L-1p
B2 ARAL B B AR OB AN BRI L)L TN R 2= B 4 4
2008,36(6) :11-14.

(147 BOWAR ok =2, 0, 5. W ARG A ic & =AY &
YRR B R A A GV AR LN R 1 bk
WAgEMEAERKETEROZmI ] b EEFEENE,
2013,33(4):839-841.

Clicfs B #1:2014-02-08 &[] H #1:2014-04-17)



