BE HBEIC T B BEERAHEE LD GEEER
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[E3EE F?'F‘lfﬁﬁf(f (Negative Pressure Wound Therapy), LM% NPWTIIAIME IS L CTHf D 5 IR IGICEE %
FISHEREE T IO 2, AIHAR 2R S ¢ o WHE:CTH 4. Fowin s LT, O/MEEZIR] (#H#Fﬁgjféi)‘f—fﬁlé&
A, @9*$+$1TT&%‘E§?JEU BRCA], GBI B Al, @F 7)) — Ry BEBRIEAlE St 51
00— Yy 7hME - BB S I e S oSV Eag, B - %ﬁﬁ@ﬁ@%*k@&ﬁ%%héﬁﬁ,f(ﬁﬁéﬂfhm
METHRIGEEEOEN BT 1 D& > Tnhb,

48], 20154E 4 A 25201645 8 A £ TIZNPWT %2 H L TAIGHEE 247 - 72208112 D W TGS L 72, BB EERLTH

7588 T o ) PIEHRIL62. 17K, FILIZF2141,

L8P TH o7,
HRESHLRR R T 8 B, WRERHLKEFEE 2% 2 B & AMEHI 1061,  HE PR w M E.

MEERE LT, THERBEITICBT 25
3B, AABYH 1B & FEREDK PR T 5O

7z NPWT 2O #HFEE LTSRN 2 1308, Beor - e lEliatr & 7 [, Hipikesiz 4 o), 7208, SHLESO

AFEICRAT L7260 Thld o 72,
MeE TR T,

NPWT (2 B #12 Wound Bed Preparation % 152 ZA H 3k, il fe i < ML Pl i HG

Bz ZEPNRLENRY —VEVZ 5.

F—U—FBEEMSRE, AIEnE, BB

BERGER S LT, Al o LR L, BHEEASI56I, AlER o

/s 9 1 & 8 FILL L

7o & DARMREE 7 TAlT 2 PRAFIRTE TR

A, Sk R

U BHIC

R+ B $E 1 (negative pressure wound therapy,
D% NPWT) (&, BIH5ICH L TR & % W IZ R
FIICREIE 2 BgHEREE T I A, ARt RE S e 5
PG TH LY. A, 2O NPWT ORIGIZH§
LAEWEZLEL RO SNTBY, B RIm S5
7 EOWRVERINE 72T T 7% AMEIC X % B2 Bk AR R
B FMEEHA 2 o MAFGICbEH I A TY
LU0 RKIFTIX, NPWT HHD 754 A 2320094
KGR S, URTH SN, BHEE DL TRIGGEIC
LR ZHIT T D

A, faft O 4 FO NPWT Off FIAEERIZ D\ THE
BleftiE L, HTOXBMWELEZMAMET 5.
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20154F 4 H 22 520164 8 H £ TIZM BRIk
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BAMERC NPWT 12 & 2 BI G 21T - 722961 12D\
THEFL7: (F1)., fHLZNPWT © 731 Rk
1D & SNaP (G4t v F 29 — X F 4 H v, HIE
KCI ) THBi34: T VAC system (KCI #1) TH - 7-.

xR EF2060IE, BUE216, ot S B, fEEI1TR
NH8ETH ), THFEHIL62. K TH o 7-.

xR, THRBREI 8 B, (DUl #RE MRk
1815 2 B, ARG, 5 B, BERRFEIESEIE 3 6,

HEIH 16, IR 2 65, #5898 3 B, AssagEfl 14,
BT v v MEEMERRE 2 60, MgiEhEidk 1 p, Al
AT A E E 1 BT - 72. NPWT O#ERE4T 5 13 i
W4 H, EN6HMTH D, FHIZ19.2HETH -
72, [l —HBECHMZ 52T, HHE NPWT % fifT
T5ZLbH D7D, 10O NPWT [ T T4 %
L4 HDH46HTHY, FH16.5HTH - 7-.

F 72, NPWT RIAT - -8, 5Ed 5 i
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&1 NPWTERY X b (20155 4 B~2016F 8 B)
= | E& | R REER b 5| E {FEHB% NPWT %5 % 5T
U e | oM | mmemmeEs R 100 2 ik LA
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7 9 KR, mRR | B
e
3 69 M KRR A Ho A B\ T S it 125 24 WEITOF71) - Fv WAL
AT
125 27 Blisie A [A
4| 8 | M| EeTaARRA RS VoA 7 5 ETTIS e
1% 13 SR R — T
5| 46 | M |FREEREEER AR BETE
A AR
6 | 2 | w M R 100-125 21 (Rt WA, BN
O IR VA Eijasj OORE | mREBEERA T 125 8 Al (AT T
- BT RR NG -
8 74 M |2V AFo-—VERE T™A i KTA F7+—=24100 23 SR LRt
o | & | M | mmEmmes R 5T 12 21 W sl flap | — W Eh
0 | 5 | M BRI TR A R B 125 2 R ETo
wo| oo oM AL AR 100-2 2 L L LA
e | s | oF B FRR A R T 1% 5 W LA
- FETTE .
B | 0| P |EEEEsmEET e 125 1 R Lt
| e | M | EEBmEER AT 12 7 SREWBH LA
5| 6 | M | AEMGLEER | ARE DREEREIGRE K74 k74— 412 21 RO, AT LA
R TR, 45 IR R
6 | 60 | M HEFRAS P i 1% 2 L L LA
v s | R | Ermmes i 0 12 7 Z‘fggﬁgfﬁ i
ERHGT N " .
oA AURERR, R 100 I He AL
18 65 M B Feli %
R RAERL, TR 12 2 Tt AL
v | 6 | F | B RS T 100-125 23 KR H R Er
FER R 125 2 RATGH -+ BB | AR
0 | wo| oM | ETRmERER
BB 100 5 e TR, BB
21 71 M g R B 100 2 PRAF#ED: RIZETENE, Al
2 | % | P |ExmEAEDR R 7% 75 7 nL i
B | | o | twE-wmEE PR T5-1% 5 (Rl I, Bl
AR, AR 100 1 e ANEFBIER
u | B | F WP
Al 125 1 RF# Al
5 | 1 | owm | ETREER HER T 12 6 R LA
% | s | M | mmbsemsE 5 1 DU 100 1 Rl IR, Bl
50 2 Jehfs, SelnolT IR
w | e | F | EFkmmpm s
50— 100 9 RS, REONE | AR
® | v | o |ETeeTE T B 1% s (A WAL BN
0 | 8 | M 1 FRE ) JERATE, i 12 13 B LA
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ERREM RS % {130 Th o 7. Bfitd b3
FEEAT 23 7 8], P, SAHERE L EORIFIAIE A
AT T [, HAREHELS 4 |, FH4RD D I3 R BEIWTT
A35 [, F7oAERE AT AR O [ WA L 72 e B TR
FEREL Do 7.

NPWT fifi i HE B O e #1 Z dindit &, B b 5 »
(LBIBASH L 7EBI 1561, Ak L7z fEf2s 9 1, 14
LA S BLR BB ORAE L7 b OA 4 B, Kgg i
20 B3 CTHIME 2> S Zlds A 4TI L 72EBIAT 1
BlThHho7z (2).

DI B &2 L5 5.

FEBI

B OF U8, Wi

F* B AR

BRAERE | o ¥ b1 — VA R OBEIRSG

KIGRE v H5 2 & L

IR | BEEIZ D 2 » H AN BEfE TR IS A RN
HE L7z, 20%, RACHAERORA A EL 2D,
B oz, EETHRE SN CT ICTEEANIC
free air #7290, IR LNz, IBEILOfERME
bdHY, UEETHAELE BT,

AERE  CT I THEHER 2O FATRE NI 2T T
JEIG DI A O I, Ll 1R L, SRR E L b 22,

IhEL e e 2 T LTz, RIEEEE OB L S
7z (K1), HILZAR TR, RIEE
R L= DWEAT S 7275, iidk 6 HH L) AR
R AR L 72 ), B HUFHEAEICIZA 8 X 8 cm
DI A GBSO, AHEERIZ D CILEFIC R TICikEh %
Sitsz (2 —(a), (b)), M4 TS A M ERE
10,230/ul, CRP (Z11.25mg/dl & E5-LTw7-.

GBI T A KBRESESEARR O 77 ) — v v &
WEAT L7z, B L7 2 IR 5 L FICKEDIR
R 2 RO 72, B B P OBELL 2 S B R Tl
BRI IEENICREE LRy a— X N L — v DS H%
W L7z (M3 —(a), (b)). T 7z, i 12 DA i+
7550—60mmHg F T T L, —HKEFAlr % i+ 242
=ik o 7.

HHBIE OUEE % ftl T, HIRAMOBAFO RN &
YRR L, 6 HBIZAHBH S EEICmA ) K7 v b
& FRIETMRER TICEIBE BB L 72, EFLIS s B
THEREMNICE R L CB Y, —EBmE gt L7z, AL
FHORBEERES L, PEREPNIER T 2 BEFLIE T KAy
WAL 72 (K4 —(a). 0 2HHE (F7)—F¥
Y # 8 HH) IZ VAC®system | T NPWT # B4 L
72 (4 —(b)). BAREEDLDNDEHEEDZ ED B
W % 5D 72720 1205 |+ % 100mmHg TR L 7=,

NPWT Bi%tith, EEEORF R IEIBIFTH Y I

*2 NPWTEREMZED

G 20154F 4 A ~20164F 8 A
FEBI 2061 (55 @ 4c=21:8)
G 62. 1% (17~88i%)
FEAT IR/ [ 16.5H (4 ~46H)
HEAT 19.2H (4 ~66HHR)
TRCBERCEHT 8 B BREALARIRT 2 B AR AR IE Y. 5 1 BRI
BT SR BEE 3G F ABIE 16 R 26 1BESB BRIl 16
ERY v v N BBIUEGEE 2B e i 1B KRR 161
e (53fg - 42kg) RWERZATL3IE] K2t - fhfe 7 I8l PRAFHREE 7 [ HfiRE
- fedm| T8 - CRUIWAT S| 2L (WREE) 1ME
HL)E LRz - BIBHSHLSHI Aliw/ O B SEFL - IEETEA 4 B ZELC 16
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(a)
X1 M4BT ERSEEFCT
BEEEL, S ETRBOMAIC» T TESFPR SN0, BBEHIC
REL, BREERPACEALTSY, LEsREEHK. O
EEBEOHER R S/,

2 LRHENEFCT
HEEETIC air &% 5 low density area 2538 3.

(b)

M3 H1EEFMH (FFV-FKv>)
(@ 77U—Fk=>ai (b) 7TV-KFv>2#&
KTICKBORT ERFEMBBERBO /2. KT ORIEMBB £ )
FRLTwC &, BRERICEBEL A FLEDEHL .

BN & A B I R P OBEFLIN I b IR A
S, EILOKNSR SN2, NPWT B#5#%5HH
WZEIBHB R L T 72l B 0 S IEREP I8 U % L
U MRIICHEASE L 72, 0% b NPWT ik L
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4 NPWT Ba

(a) 2EBF7U—Kv>BE (b)) NPWT 505
BRI DL A ZEI (KH) ERIRMICTREMHES 2EE
DFT)—K<>H»52HEBH S NPWT (VAC) BItA L 7.

7o A, BB O RWIFMRIE A UELIEARN L 72
(5 —(a), (b)).

NPWT Ot 5] £ 13100mmHg 2> 5 5 L 7245, 1
HOPE#R X1, 000ml %8 2 Tz, B0 BEFLoFiE/
P 8A % BAAF L5 | E % 125mmHg 12 B F % & BRI
1500ml/ HIZE CTE L2720, JERELT AL DPSKF]
[+ % 125mmHg % 525mmHg F Tk L 2> NPWT
% 3EMARGL L, £ Dfhe g RREE T ISHERAE R AT % f
fTL72 (K6 —(a), (). TOFMAFIZH—K, I
FaEIIE AS50mmHg F2E F TR T L 7-.

Witk FERZIZFEZ A LUBRAREDS 2 7 A
WHEBE L7z (K7 —(a), (b)).

FEfI 2

B OFE o, BN

* B ARERRET

BEfERE (Rt dhZ e L.

KIGRE [ FFicd 52 L L.

IRRRE | AR RS ICHZ B ICH R 2k g, 4
bWt & o7z,

AEAREE  FH, BEERAFHCTHE L »HE LT
EEOEPI L TY v = v 712 X 5 BHEE ST
SNh7z, BEFMZAIBBICHEETDOREER L%
R, MERREZ RO LBENE o7 (8 —(a), (b)).
M 12 C A UM ER14, 400/ul, CRP 18.67mg/dl &
EHL T,

RIEBER G s 5 L HIWT L, MH, B2TTr7U—F
<R AT L. LB R UIRT A LB TICKR
ORI DU A FRE M, 55 & eg B
HRER ALK (2 OB & FRO 72, Al % 1T K B
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X5 NPWTmTI1HE
(a) BEE (o) BBEHEL SIEEICEL 2EFL
AR GEFLOMESEEEZMA & H 5 NPWT Z#fE U 7-.
EEEONSFEZOEEE EHICERAICEL 2EALORN
1bxBH7-.

6 ElFAsE
(a) HEEMER (b) MREERFTER
NPWT (3 3 B THT, BEEH S5HE LBIRKER# TRIEA
$H L 7.

7 #RIRMER T4 2 3B
(a) AARBEHERZEE  (b) BEEBRAREMTERRE
WEISHEL CEBL, HRARK2 » ATHEES LT UN
EVENTERE L > /.

FLRDLT 7)) = v r ez, $72, BiToM
Wi Tld, Aeromonas hydrophilia & Enterococcus
faecalis ZHH L7z (9 —(a), (b)).

AR O P E % Fely, 5 HH 25 VAC system
2 & A5 NPWT %W 5| E125mmHg 12 TR L 72 (K
10— (a), (b)). % 1HH R E DR O EFHHOE
FYIBRIC L D BT R L 5D E T L 72012

46 BEEIZ BT B R SR OB

WEMICEAT S L E L.

NPWT Bihat:, WEERIIRIFTH Y, EHL T
W IR KBRS & B L 2 SRRk T E b L.
L2rL, & 1B 28R A O REFERBIIA T 55T
Y, —MEREOBE L RO (M11—(a)).

NPWT BAZa1421 H B IZ £ REEER 2 & D L@ hili iz %
To7z. MWRITKEGESE L72d OOFREDFEA
Bl T HENM L 45 1 — 2 BRI EHE$ 2 LTS
7L, MRSA B4ed 40 L7z, 8 H S o gk i
ETOEILHMIIE ST, LY MY ETOERD
AL ERRD 270, BR Ot xiT-7-. BRIIEE
Lo Tz, EERIE, BEILIEER 2 ICHEHL,
FO2HABICHREEEBEEL TV XV Y 2 —H
BRI L7225, HE AT 22 <OAT b S Ic R
L TREE o7z (11— (b)).

8 LRIIESHS
(a) AEE (b) AEAHE
FEEEINEEN 4 BB ICEEEEERK, BRY &V 4F
BhEh o7

M9 FI7U—-RY KR
(a) IEEKBEYRRE (b)) 77V - K ER
KETICRAOEEL > N ICamRAR, &F%, fEFAE
DEHREMABICHRFEEDBO -, MEHRIGEFT S & 5 ICIRE
B EYIRR L 2.
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X10 NPWT B4
(a) NPWT &%&dT (o) NPWT &£&5#
FTU—K< > #%5BB&Y, NPWT (VAC®) (BRBIE : 125
mmHg, ¥t ZRAL .

X1 REEE
(b) 2EHEK, BERKRER
(a) FEH L (@ERRICREIC D AFHEBOEEI R S5h 5.
B LB 1P REHEDOATFAIETR.
(b) @EWEEDZRTF L ABIMAROEILL, EBEREICL
DEASE L 7=

(a) NPWT BR4A17HEB

z =

NPWT (Negative Pressure Wound Therapy) (&
B xT L TR & 5 WIS R ICBEE % B SRS
Tz, BEEEEIEESI Y2 YIERETHY), £
DS E LT, OIMEMHREA] (—FRePSHD AT B 22
BIHE), QFEFATRER AN - BAREN, G B YT i
A, @7 7)) — P~ U REF KBRS 5. B
1, 7r7u—¥r 7y - BEEHT - ArsalsEs -
M2 BRI 22 & O RIS, 598 - BERIE TR BRI
IR SN TS [RRIRIRTIE, OFE
B ORZE, QU ORAE, @EGDHIH,
@R v MEAARAE, ORIBEMOFEER, ©fl#%D
FlEFEMREVFEDNT LY,
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L L 7-EB 1 Cld, PEREPNICHEKE T 2L 2 29
LEHETH Y, WL BRE L7l 5 3G E B
L7z, BIPASH & EEAN DG DY e % B <7230 12 51
DFEILOHSETEE SN, LarLl, BEIEKT
HoH L, BEXREZEOREMEZTH ) BEDEEDH
5L, EHNREET TOFMH OS8R IMERAT b &
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72 WHIFEZF% 5 2 & TEESL% 3 U CEE P I HE
WESh s Eay ba— VL, BILEFICET L
TWIEHRE 25 S FERIFIC L ) is S8, #He
AURROTEE 22 LICHHERT 5 2 EDSTTRETH o 72.

FEB 2 Tl, &G L 2B O 7 7)) — Fv 1%
DILFEF AL G2 BRE N T 2 EE IS LT
NPWT %47-72. BIfF2RWHFREIZLD, EH L
Ml & e E X REERRR I E DI, BB RIE IS
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N7z,

LRI B EIRRE &) PR b, AME R R R
JRYE I & B HIIENRIA & 7 B B2 sk AR R, A
P AR OBERRI 22 E ORI 2 1k 5 7217 5 CLE L
TRREICT B 2 LRk 5N, HEHIRED LB T
HIUX, WOFHERIAMAZE T A ELELRDY,
ADL DI T2 &9 iR O RN OREH I LE L
%5 &) HEREOEWGIGEEIE ST, WRRFHITR
Bed B\ I3HmPE R A X9 HIRREICT 5 2 L5k 5
N5, BHNCABGOBEEZGE L, BEMch - T
W ZE, ¥4bH “Wound bed preparation” 7%
VLBV, 22T, bRbNid X ) rh=RmMIC
Wound bed preparation 47 7212 NPWT % Fl| i
LTWwa., ZoOiE5%, 29614256 (82.8%) 7% LRzt
HEHEVFAMGOKENEHRT WL, ZNEDIEFO
NPWT V-3 i 47 43 f 1215.8H 1 T & » 72. — 4,
NPWT #JitifT L CH A OUE SO N -725
Bl T 1X39.4HEICTH - 72, 2D 562D
WTHETT A &, 1B TROBBRE IR CRE OB
FOVERA LTz, 72, WEEHROBEL, NIE
12 F CTREGED N A2 NTIE A AR R IRRET H
D, HLFIECIBRTR O Bz RIR O FEGI TIZRE P I S EE O
TSR 8 R DFRAE L Tz, 72, Bl 0 AIEs
YD BE D WE EZEE L7727 AV —OERFIZL DAl
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WZxf U L72RERI T, B LT R L Ao+
BHFTN) = KR S ERHET, THRAFE
AT S o7,

NPWT CHIG % BB ICE < 2 L2, ik
DN WETBUL IR SR 2 & O DML D 2\
R D4 WO L2815 Tlx, B ko
EWIM NPWT %475 T b BAF 2 BB GH 5D &
) BBREAWES L L IR TH o2, 5577
)= B3 O8NS B IO HHREN O LT % 5L
AT BEDH B EE 2T,

LD

SR CTH 5 LB CORIMBHREICB T 5 BEERH
PHLE (NPWT) I22oWT, REDIER % b L ITH
L7z, Al OREIEHEIC NPWT 20322 & T
HH#H1Z Wound bed preparation #4719 HATE, &
REER RPN X ) BRI LR fbdD B I Ao %
/A LENTE. L2L, BERLALYZ oMt
D 72 AR DTFRAT S B BIG I L TOR R IIAT5T
B, BREOEHE L EPLEII G 5.
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Our experience with negative pressure wound therapy

Takuya SEIKE, Akihiro TODA, Hiroaki NAGAE
Division of Plastic and Reconstructive Surgery, Tokushima Red Cross Hospital

Negative pressure wound therapy (NPWT) is a physical treatment that promotes wound healing by apply-
ing negative pressure continuously or intermittently to an environment of would closure.

NPWT is often used for traumatic laceration (for which primary closure is impossible), dehiscence or open
wound after a surgical procedure, open wound after limb amputation and skin defect after debridement. Furth-
ermore, we often use NPWT for acute wounds, such as degloving injury and open fracture, and chronic
wounds, such as pressure ulcer and diabetic foot ulcer. Therefore, NPWT is one of the most effective choices
for wound therapy in our hospital.

In this report, 29 cases treated by the first author with NPWT from April 2015 to August 2016 were
examined. The patient ages ranged from 17 to 88 (average:62.1). The patients included 21 men and 8
women.

Diseases treated with NPWT included 8 skin and soft tissue defects, 2 soft tissue injuries, 10 traumas, 3
diabetic foot ulcers, and one gas gangrene. About half of these diseases were treated emergently.

We performed skin grafting 13 times, skin flap or muscle flap surgery 7 times, and simple closure 4 times,
as well as conservative therapies such as cleaning and ointment application after NPWT. At least 80 percent
of the patients (epithelization or wound closure: 15 cases, wound contraction:9 cases) obtained improvement of
the wound.

NPWT is a potentially effective tool which can obtain “wound bed preparation” at an early stage, and can
achieve wound healing by lower invasive therapies, such as skin grafting, simple closure, and conservative

treatment.
Key words : negative pressure wound therapy, wound healing, wound bed preparation, acute care hospital
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