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Effect of ultrasonic debridement machine combined with vacuum
sealing drainage in diabetic foot ulcer healing

Yin-xi Ji, Y1 Jin, Wen-bo Jin
(Department of Endocrinology, Nanyang City Centre Hospital, Nanyang, Henan 473000, China)

Abstract: Objective To observe the effect of ultrasonic debridement machine (UDM) combined with vacuum
sealing drainage (VSD) in diabetic foot (DF) ulcer healing. Methods A total of 153 cases with DF ulcer were divided
into VSD+UDM group (n = 77) and VSD group (n = 76) according to the order of admission. The bacterial clearance
rate, wound surface, wound surface reduction, wound surface reduction rate and other related index were compared.
Results The bacterial clearance rate, wound surface reduction and wound surface reduction rate were higher, while
wound surface was lower in VSD+UDM group than in VSD group (P < 0.05 or P < 0.01). The surface healing time,
dressing times and hospital stays were lower in VSD+UDM group than in VSD group (P < 0.05 or P < 0.01). There
was no statistical significance on transcutaneous oxygen pressure before treatment, and compared with VSD group,
the transcutaneous oxygen pressure was reduced after treatment. Conclusion UDM combined with VSD in DF ulcer
healing can promote wound healing, reduce the healing time, hospital stays and hospitalization costs. The treatment
effectiveness of UDM+VSD is more prominent than traditional treatment combined with VSD.
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PRIGEEBIE . % . Bedie ki FEERZ — "7,
2B RT 5 R AL BRAE DF #93G Y7 i i h BA [R]
ST BT, AT R T A ST fR A BIR R £ 4
R BA S S AR A TR A Fe s A5 B T BT
ARZ—, BHHATET AR (vacuum sealing drainage,
VSD) 7E DF #9677 h R BT B A ER], e )™
ZI TR, #AE IR (ultrasonic debridement
machine, UDM ) J&IT4F & Rk B A B =0, T
BRSBTS ENGYT, 2 TER ROF, 1
IR i B —E R BHip, TR
A NHTT DF QImL PRAOHGESE DL . IT4FR, MR
3 BT L BEEBEH VSD H0R 5 UDM 45 51R YT DF 35
0 B RIFRIRCR, BHRGEINT .

1 #&BEFE

1.1 —fEM

PEHL 2014 4F 3 H—2016 4F 3 A /4 R FHT b
D EEBEZIR Y DF Btz (5 153 B, BI55 6 1999 4
WHO il 2 ) DF i2WibrifE. Forr, H4: 80 i, Zitk
736 ; A 44 ~ 73 %, P (55.68 £8.66) % 5 Bk
PRIGIRTR 1.5 ~ 134, 1 (8.81+2.55) 4 ; Bith

JGFE 14 ~ 55d, P (32.75+4.84) d ; &2 kB
941, A)2 R IRERRAEA LA . U R 35 191,
HHRIEE 120, K TREEE 12 6], HAPRE : 17
SR BOR AR P R A 38 R A IR IS | B A
PHZESERIN 5 W0 Wangner 02 11 . VY 5 Q57
ML 3.5%x4.0 ~ 6.0x 13.5 em’ ; B INFEAH MBS
FEBAME 5 RAIFHABR MR . BRMRE ; D
DF J FEWE 12, REIFLRM B, MRS
AREEACIRZE ot , BB BB S R 45 .

Fie A B S S5 P-4 9 AR BEAIL S R VSD B
UDM ( VSD+UDM ) 41 77 4], 47 UDM Ji5 , B4 VSD &b
B 5 VSD £ 76 1], HHSMEHImBIRIE ST VSD 4b
P BN AR OB K OF & Wangner 4394
Feds, ZRMIGIE L (P>0.05), BEATHME.
Wk 1,

1.2 Fi&

1.2.1 B2 5 # #  Beckman coulter UniCel DxC
800 Synchron 4= [ 2} 4= fLAX ( 7 [ Beckman 2\ 7 ),
Tosoh HLC-723 G7 4= [ sk if 21 8 11 /3 Hr X (28
[ Sysmex 22 H] ), A RIHL ( HE BRI A sk
A BR A F BES7 25322 7] ), TCM 400 28 52 %647 1

®1 BAHIRKFRELIEIRLR

VSD 2 76 38/38 56.12 + 8.60 8.59 +2.54 32.88 +4.82 21.32+£2.50 118.00 + 12.00
VSD+UDM £ 71 42/35 55.75+8.51 8.92+2.70 32.90 +4.84 21.18 £2.57 119.32 £ 11.35
X A8 0.317 0.267 -0.779 -0.026 0.342 -0.699
P1E 0.574 0.790 0.437 0.979 0.733 0.486

VSD 4 76 72.81 +£8.22 9.71 £2.58 15.11+3.92 11.77 £2.82 4.23 £1.17 2.74 +0.49
VSD+UDM £ 71 73.75 £8.12 9.76 +2.71 14.80 +3.81 12.39 £2.74 4.44 £1.02 2.81+0.45
tfE -0.712 -0.117 0.496 -1.379 -1.183 -0.920
P1E 0.478 0.907 0.621 0.170 0.239 0.359

VSD 41 76 2.34 +0.40 1.65+0.37 34 (44.74) 32 (42.11) 10 (13.16)
VSD+UDM £ 77 2.28 +0.39 1.62+0.31 35 (45.45) 29 (37.66) 13 (16.88)
t/x Ml 0.939 0.543 0.167
PE 0.349 0.588 0.867
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(TCPOZ) ki k ( £+42 Radiometer A F] ), VSD
R (RS I HRHE A IR AR ), AWidE ki
JiEE (B S&N A ).

122 WERFHA ARG WERE NIRRT,
FLAEPER . AR B IR R . 15t 9% B R BMI,
SBP. DBP f& Wangner 7344 ; "= AbFE bt 45 25 I8 4%
(FPG). =FiH (TG). SAAREE (TC). =%
A HBE B HDL-C ) % B s & FUIB B LDL-C ),
WAL 4L & 1 (HbAle), FPG, TC. TG, LDL-C K&
HDL~C *FH Beckman coulter UniCel DxC 800 Synchron
4> [ 3 ARG, HbAle M Tosoh HLC-723 G7 4>
I S I TR P 5B SRS (25138 48 i FRIBAHTE )
123 &k ABUES TGN . PrEiEL .
T IMARIEXTRETRY T o FEMLIERT [, VSD 4R 4 #L
SINEH T IE QS 4T VSD Zb3, T VSD+UDM 2H 7%
WHE G, S5t UDM 38, FAT VSD 4b3E .
O FAL SR B T, P AT R S P e G i
FTIE AR IR L, RAEIERR I 705 IR IASE
WA, YRS s QBN H 2 5 IEH AR
Joi, RATEA QNI AT, 5B AR IR
U< 250 W. A0S D)% <30 W, #75 TAE
Wi 30 ~ 50 kHzo 56 JT R FH KBS K
B ACEIREK , TSL A 45° £, FEES AN 0.5 mm,
FIHZARER K W BT, Wit B A Sk AR B T 38950
ERaEE S, LANT B e AR e, e S R R
BEER 2R 5 B HIEVESE 5517 VSD, VSD %l
BEEZ N R I LKL, NS 2 MELE
WA, amiesk. B, ARIERIEIR . KON, BitE
I VSD fiikl, @A, TN 3 em AMIEH KT
HAVESL, KRR 2 MBS AL 1 . 85
Bl A R R, LAY s A Al , gk x>
G2 em DL B BTk . SR —aE k08 2 R AE
JREAE e M A K AE B [, PR AR, Ry
BEE N 125 ~ 450 mmHg, 12 ELHE 40254 W
Wi, PREQE A ; @ORIERE 0 aEER, T

2 ~ 3 TR S I BUREAER, SRE 4 ~ 7 d nTARYE
P PR A T R P T O Ak RS |, I B AT
JEIRYT o
1.3 WMEEFR
FEROMERANE @A BN, T4 7 Kebdearit ey
TR S s e, T A B T T AR AN B A, AR
7 RGN R QAL Qs /N A, A
iR, HBERE, Geit PR a0 A mhE . A Bemt
] 2B, EBEP I GRITRTIR & Ao . &
B0 R TCM 400 28 57 48053 FASSCRs I, 5B
5 min XY Bl B ShAL IR B /MR TR B
AR 28 B S FEAEA TAG I, HEAG TN 20 min.
14 Sit=FH*E
Bl bR SPSS 22.0 Gei ks, HHEEORIAEY
o+ bRifEZE (xxs) FO5, YL HLBCR RS AEAS 1
K, [FALNIRIT RIS HRECR FHECREAS ¢ K556, P <
0.05 A EFAG IR L.

2 R

21 WA 7 XUEREHERLEE

57K, MAMEERRR . Blmgs/ N A Al
Ai/NELAL R RS, 22 A Gei 243 (P <0.05 ),
VSD+UDM 220 B8 B . ) 4 /)N 1t AL S D) 1 4 /)
T VSD 41 ; AR AR, &k, 25
FEiitFm L (P<0.05), VSD+UDM 41T VSD 4.
3 2,

2.2 THAHEER DF 47 HE <8RRI ELER

PR B T B ] L 98 24 BN A BE s ] L
Z KB, ZRAGFE X, VSD+UDM 4T VSD
H (P <0.05); PARITITSE L E o b, 2570
GeitE L (P >0.05) 5 BAIRYT IR 48 E0 R HUER
ZFH Gt L (P <0.05), VSD+UDM 4H# VSD
I, WL 3 FFHEL

*2 WMEF7XUEREBRLE (Xs)
215 n M TE R 1% AT fom’ BTEZE/NEFS fem® BTG /N 1%
VSD 41 76 75.66 = 12.37 19.28 +6.42 2.03+1.38 18.32 £ 8.22
VSD+UDM 4 77 89.33 +20.84 15.28 £5.79 3.02+1.29 38.64 +12.18
(18 -4.926 4.045 -4.583 -12.080
Pl 0.000 0.000 0.000 0.000
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*® 3 TWAHBTH DF AT HEXIERMLEE  (x2s)

VSD 2 76 4543 £6.22 20.24 +4.52 3729 +5.44 3.37+0.02 36.21 £9.02 45.82 +8.89
VSD+UDM £ 77 2552 +4.41 10.13 +2.25 25.81 +4.20 3.46 +0.01 35.17+8.52 68.58 +10.73
t1H 22.863 17.548 14.638 -35.272 0.733 -13.667
P{H 0.000 0.000 0.000 0.000 0.465 0.000

BETRE, 46 2, BEIRRE 14, 2B 1AH, SBE 20 d Bt ABEE R VSD B4 UDM A hldy, feuti2id kK. o5
LRI HETF 20154 1 A 30 H, 55 6 sRIRAHET 201543 A 13 H, JAITrHifeE 40 d
MiE VSD Bt& UDM 3497 DF &5

3 it LA, ARG O A 400 DF 85 A ] AT

AVUZ I © S5 20 15% ~ 200 gy B EFAORCR . UDM R FTER A o o o
F AR ) B 5. JAYAKUMAR 26 #F PR AR RN, ARBRAE el A 4 R DL RSN
eI ILT R 0 DF M 0l it e A ey SPORERIIE, HO Sk T LI AV A B
. Mgl AT S AR et kepy,  OEE, SEFEOUTS QLR R BRIIRE i KA A4l
R E SRR R e O PP BT R IR fek T UL AL
SORBUEY, RSP Sma, Rnpgr PLIDERD SRR NI s, S
PR RS B ATEFER ] VSD e upm A ARSEABUR L. Kk, UDM 34 AT LARIEET 4
SLAANEE DF S5 00 , 25 R0, vSD e upm oy AIIRRIRGRAE, SRME PR, SRR B
LIEE AT G AU A, b Ry SRR Rl
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HAR UDM R B, (Es BRSO i A4 43 5 ik
FRIR AR 15 975 T AL (1 DG B . VSD Ay 3 B R
T8 I B | A R R, ORAEOITENG i, R
HERFRIMEAGR, fEiE P ZERE2E , JEMRI A s A K,
T iYL . VSD AT LI B3 B B R SE AL 2R,
WD AR, BHAE A e IR R SURZE T STk
Br s, SE506 7 FEIE, UDM 5k VSD iRY7
DF {5tz A8 AR08 NSz AR, 46 5iayr i), BRAG
WHCR, P LT 2R AT E 2 S H
it VSD MRS BR AN RS LY, AT AT B
Ji , R VSD B XIS B . BRI i SRSB4
LU WG RS, Het 2 Fhiayr FBaig A,
TIBRER G s B AT A FIER L B T A, D D 24 B
gk T B BRI

REAEBFSE A, R 2, A8
ANEE DF Bt A MmN R, AR, W
HIRIT TSR Ao IR i 22 R RG2S, TiRYY
G Y ERA TR S, H VSD+UDM 23 &5 [t VSD 418
W1, $275 VSD 1 UDM B A LAk 28 157 2H ZUAE 26
PIE R A ROR E4. WF5E " IR, UDM {2 k45
G Al SR R AR B AR A O R U BB
BT LR SE AR AR AR, SE e s 2
BRI B B8 Ty o i LR R A R T
BN 5K, FE R SUREE, It g iEes,
AR JAE S, HE NS I

ZE LRk, VSD B4 UDM J497 DF Btz n] 12 ik
Bl AL A, 400 A A i ) AR BE st a), IR 7 RCR
BALG 250G VSD BBAE. BAR BT VSD MM S
B, SHMEF AT, AP, VSD+
UDM 455 VSD ZHAEBe % FH LA e 25 5%, T VSD+UDM

AT PAHSCHEAR I 47T VSD 2. Nk, e
BH AT FM ARSI T, P8 VSD B4 UDM Y
IO SRBCR T RE 2 T AT
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