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A R EHE EFE

12 C &I - IHLEy R E Tl superficial surgical site infection (BAF, s-SSI) {2x3 % F
BET L= EHEICHT 285N COLL, ZoEMEEHLMCERTHw R, 4
H, YEHZITsSSIEmY A7 BICH LETF~Xyu—XFL—> (BUF, PD) #¥BL, 20K
MO WTHGET 21T - 72, Bk 0 MRHC TRMMAT L 72EBI 0 9 5, A4 ClassIll, 1V, 3B
X UF ClassII TH FIRH; 20mm DL EOJERI %2 s SSI ) A 7 L E#R L, 2008 44 H~8 H (#
W) oMM, ®Y A7 BEFNCE T PD 28 A L7z MR % 2007 45 11 H~2008 453 A
(W) &L, sSSIZERICH LK ZIT-72. B8R 5 2 7 HoORM T s-SSIFERIZ
426% THo7=DIZxF L, HBIHTIZ800% TH Y, BBV TEHEY A7 HOAH B ARG
DT 2D (p<0001). F7z, AFEB (991%vs. 1.97% p<0.001), B X U°AI54H Class
11(9.18%vs. 1.87% p=0.044), TI1(32.0%vs.6.90% p=0.032), IV(50.0%vs.100% p<0.001)
WENOIEFIBE T L HRIICB W THBIC sSSI AERDIK T 280/, EE Ka2 - ThHD
PDIZX B2 PRI T FLF =ik, sSSIFHiOTEE LTHMEN BV ERDLNRS.

(FC&IC

Surgical site infection (LLF, SSI) (34t & 6F
FEOHTH I EA S, £OFARIE, 4t
BFFM &R TIE 10~20% BEY Y, X 5ICFAME
YeE D 7 WAl 453 classIIl, IV @ F4lf T 30%
PEPNZETOEZS ED®EDNH 5. oSSI It SSI
D)6 E & HD”, BIRER R EEERHR AV =T 2 &
D2RMBA TS TVORNIIARLZELH D,
BERPEREMCE sTIIREZAHELL. £
72, AREEREHIEZEA L TV AIREBEISHEM L <
W57, AhEEECIE AR OER, EEIT A
M ORI EELRPETH 5. RIEYIBAEF A
B E S 7256, 7 HMOEMNI R b hh
LwormEbd Y, SSIFARR % HE L
L, BWBEICBWTES ST RMTERI RSN

<2009 4 7 H 22 HZB > FURIGERSE  @H IR
T232-0024 AR DG RT 4—57 AT RS
R REEERE > 7 — it > 5 —

TWwWh.

sSSI B 1L A CTOFRE T FLF—JICH
LCid, ERAREBICBVWTIRINT TOHEY
DFETVORR, ZOHIEICOVWTRD SN T
WRWONBURTH 5. F72, HALEIRHEUC
BT, B#RSIRFL =2, 20O
WHRHERIN Lo/t I IAEIE N T T
HHHOD, FLEFHMET FLF—YICHT 5
LB S S RS s AR (ARl B S =AY/
o, FZTHE, HRHCBWTZEOAERME MK
B0, sSSIDY A7 DBSECFEFIH L, 4
BT PD 28iET AL L L, sSSI5ERE
AT HE LB, MEORERE KL, M
AT o7z.

B &

200844 H H» 5 200848 H F To520 HM
(#M, posterior period &3 5%), FICHBVWTTF
WEATS7HEB D ) B, Bl50%E ClassIll, IV D%
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B, F 7213 ClassIl TH TR OE S 20mm Lk
DIEB % s SSI Y A7 BELERL, Thsto
JEBI, 37 bHAIGHE Classl, 7213 Classll T
TR OE S 20mm A OAEF] 2 K1) 2 7 B &
L7z, BIWERIcBLTi, B 27 BEfIC
KETFPD2#R#ETAILL L (HEOEMICH
LTl BY). gl Ic BV TR T
FL—YDiEIZ4T > TWw . Primary end-
point % s-SSI %V A 7 BEIZB1T 5 s-SSI A3,
secondary endpoint % 24 #} & & T @ s-SSI % 4
OB ER O s SSIS A= L L7z 2007 4 11
H25 200843 HEF o5 M (Hill, prior
period & 9 %) % historical control & L, retro-
spective \ZMET L7z, 72, HKHRICBWTEHBT
BT — L, WBEERIDCRICTRED®E,
TR RG-S, BEZWRINEE ) 74 7 X
YERICTRAL, ZAVARLY Y Y TR
7. Fiz, WP ORAFHIZOWTY, R0
BITH— L, FEFMNCIZalBRER (Alexis
wound retractor, Applied medical #1.) = H\>, #
RARE A T2 B T AR OB (100ml o A= PR £k
2L, EzhThAZ Rl 217o72 #%
AR B AEME X Mann-Whitney U B, 72
I REE W, p<005 %2 b THEED D &
g L7z,

L — i, 8, BX U sSSTHEICDWT

1. F PD B EDOHEISIZOWT

BIWITsSSIHY A7 BEICEE L. 2B,
TR, PABIRICYIRBI o m KA Tl L
7z

2. FL—r ol HiEHE

PDEAAARAT 4y 7 2, Vary 4
TOLOEMH. ETFTOEIIZED 4mm b L <
id 6mm ZEIR L7, FL—2iciddEz A, glo
ERIESL LHOFEL, BT X DA 3cm
R EE7.

3. FL—roFEHIZOWT

FL— Rl ASEE Y — B cR#EL, 1H1
b7 — RO AT, RHEORE, MEROBIEE
21T o7z, N L — Y OWFHI0 LHHL 1 I2IT VW,
Bl & DR A A L 72K 4 (5em X 5em @

H—EIZBWTRMHEPAAZERD 1/4 Ik -
7o) R HEICREE L.

4. s-SSI DHEIZDOWT

FAFBOLEGBI I A KT 4 VOB Wi
fEVy, [ & 025 2 AVRHE AT LC X o T H &
OFMIFHIE SNz, T2, s-SSI b4
EH R AR AR 2TV, HRBEOFE %
ﬁ‘o 7z.
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BB L OBIcB VT, LRHI TREMET S
NEBNE 2 232 i, 254 BITH - 72, &1k
D BEHE R % Table 1 1273 4FHs, M5, 8154,
B2 TEWG, ASA 4038, FAkRH, B XIS
BOWTHHMICEEZZRO-HB I 2o 72,
AL 232 flrR, 47 51(20.3%) A5 A 7 BEIZ 5
HHENTBY, ZOMNRIL, A5 ClassIIT BLEAS
374, %7z ClassIl TH T HaMi#% 20mm 2L F o
B3 10 B (Fi#H ClassIT E B 98 B9 10.2% 1A
M) Tho7z BT 254 HiR, 50 1 (19.7%) 2%
BUAZBEICHGEHSNTEBY, ZoNRIE, A4
# ClassIII P 12839 %1, % 7z ClassIl TRz T &l
% 20mm LA o E B A3 11 B (1% 8 ClassII fiE #1
107 B 103% 12HY) ThH o7z, -2k, B&
OEY A7 2 TR TEONC AL 72 D% Ta-
ble2 (/R L7z (T4l FH/r M2 — FIZ NNIS
National Nosocomial Infections Surveillance Sys-
tem OFAMFH T — FIZHE T 7285, X ) FEMIIC
35728, ESO, STOM Z #7238 L
72). BIMICEVAZBICAEINFEELT
(&, COLO (20 #1) A%k & % <, #i\v» T APPY
(8 Bl), STOM (7 ), GAST (6 Bl) DIITH >
7. #BEITH COLO8 Bl » % ThH Y, APPY
(12 #1), GAST (10%1), CHOL (10 #l) DML &
YA 7RSI N,

BURAZHOBRET R Table 3 IIRE Nz L
BYTHY, Fim, MR, 8158, K TIEN, ASA
S, FARER, B X OHIEIZB W TMHER I
AREEZROLEB I o7 T, S
BT LE) A ZH, BIOKY A7 B0 sSSI
SR % Table 4 1233, R TIZE ) X 7 #f 47
Bl 20 5 (FA4:E 426%) THo7-DIIH L, %
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Table 1 Characteristics of total patients in two groups

Prior period Posterior period P value
(n =232) (n = 254)

Age (mean=SD) 67.56 +10.96 6859+11.13 0.167
Sex (male/female) 124/108 141/113 0.731
Wound classification 97/98/25/12 108/107/29/10 0.948
(Class I/II/II/1V)
Subcutaneous fat 12.56 £6.24 1312+6.14 0.363
(mm, mean = SD)
ASA classificiation 225/7 249/5 0528
(ASA score < 2/3 <)
Operation time 169.86 =58.10 172.31 £59.21 0421
(min, mean +SD)
Blood loss 101.84£76.22 94.39 +65.09 0.352
(ml, mean =SD)
Patients with high risk 47 50 0.874
Patients with PD 0 50 —

Table 2 Number of overall patients and patients at s-SSI high risk in each operative categories

ESO GAST COLO SB APPY CHOL STOM HER THOR MAST OGIT Sum

Prior period overall 1 25 45 6 20 23 7 41 29 25 10 232

(n = 232) high-risk 0 6 20 2 8 4 7 0 0 0 0 47
patients

Posterior period  overall 2 31 50 5 19 32 8 43 23 32 9 254

(n = 254) highrisk | 0 10 18 2 12 10 8 0 0 0 0 50
patients

ESO : Esophageal operation, GAST : Gastrectomy, COLO : Colorectal operation (Stoma operations are excluded), SB : Short
bowel operation, APPY : Appendectomy, CHOL : Cholecystectomy, STOM : Stoma operation, HER : Hernia operation, THOR :
Thorathic operation, MAST : Mastectomy, OGIT : Other gastrointestinal operation

Table 3 Characteristics of patients with high risk for s-SSI in two groups

Prior period Posterior period
(n = 47) (n = 50) P value

Age (mean=SD) 69.12+991 70.19+10.24 0.277
Sex (male/female) 27/20 31/19 0.647
Wound classification 10/25/12 11/29/10 0.805
(Class TI/II/1V)
Subcutaneous fat 1823 +4.31 19.12+559 0521
(mm, mean = SD)
ASA classificiation 42/5 47/3 0.498
(ASA score < 2/3 <)
Operation time 174.56 =55.10 189.23 +60.35 0.304
(min, mean = SD)
Blood loss 94.25 +50.10 100.38 +68.838 0412
(ml, mean *SD)

W1 50 Bl 4 B (FEEK800%) TH Y, H
BICBWTEY A7 O E % s-SSI 3R DK
Ta#ED (p<0.001). F7z, KV AZFITBW
T, AIICIE 185 Bl 3B (38EFE 352%) T

Holoizxt L, BITIZ 204 B 1B (BE4EHR
049%) THh Y MMM ICAZEZ2RAD Lo 72
(p=0547). &Y A7 BB 5 P FH 588
D sSSIFEAEF T Table5I2/RLA2E2BY TH
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Table 4 Incidence of s-SSI in two groups

Prior period

Posterior period P value

Patients with s-SSI 20/47 (42.6%)
(high risk group)
Patients with s-SSI 3/185 (352%)
(low risk group)

4/50 (8.00%) < 0.001

17204 (0.49%) 0.547

Table 5 Number of patients at high risk with s-SSI and PD in each operative categories

GAST COLO SB APPY CHOL STOM Sum

Prior period overall 6 20 2 8 4 7 47

(n = 47) PD 0 0 0 0 0 0 0

s-SSI 1 9 2 2 3 3 20

Posterior period overall 10 18 2 15 10 5 50

(n = 50) PD 10 18 2 15 10 5 50

s-SSI 1 2 1 0 0 0 4

Table 6 Incidence of s-SSI in two groups (total 7.
and each wound categories) Z =

Prior period Posterior period | P value

s-SSI (total) | 23/232 (9.91%) | 5/250 (1.97%) | < 0.001

Class I 0797 ( 0.0%) | 0/108 ( 0.0%) —

Class I 9/98 (9.18%) | 2/107 (1.87%) 0.044
Class IIT 8/25 (32.0%) 2/29 (6.90%) 0.032
Class IV 6/12 (50.0%) 1/10 (10.0%) | < 0.001

5. WD e TN TR SIS 57290,
BRI BT DA EEMEIIIT > TR WS, i
i3 COLO 12961, CHOL & STOM IZ#FhZh
3614 D, SBE APPYIZZF N ZFN 26§ D,
GAST 2 1 BlDFAEZBOI-OICH L, HITiX
COLO 2261, GAST & SBicZnEn1pl3 o
DIEERDI-DATH Y, APPY, CHOL,
STOM 21 s-SSI F8E %G8 2 2o 72,
RBICNR ek, B X ORISR ERE
Table 6 (278 L 72, Bilid MR 4K T o s-SSI Je4k
(L 991% THo 720w L, B Tidss=g
197% TH Y, BBV TREROFERIKT
D7 (p<0001). F7-, AISHEROMIIZHE
W T i, ClassII (9.18% vs.1.87% p=0.044),
ClassIII (32.0% vs.690% p=0032), ClassIV
(50.0% vs.100% p<0.001) THH, WFho s
V=T THHRMIIBWTRERIIAERGETZE

BlEG 05421, OfIOME R, @IEDTE
i, @RIEOMHE, @O, GRPTOIMAT
BE, ©OTFHlEeEOFEHEROW R BRT S L &
NTW237Y. 4lnl, e (3B O I 381 &G
BMELTwaZEIZEHL, FHNICKETRL
F—=V BT T ETSsSSIBERPKT T 20%
Wik L7z, A0 ClassIII BLE2, B B W3 T
W& 5 D JE & 20mm Lh 19 0 i B A% s-SSI O 1
WY ThsbEDOMEDNHLI NS, FRIZIH
SOEMESYAZEEEL, RTRL—VORE
BN e L7z, BADPRELZ720E D T, s-SSI
LT FL— Y OBBRMEIZ O W THRRZ2FCE,
EIWN2 5 210, #ESb 513 415, 56 thois)s
o7z 6 3L ER AR O TH D,
ARSI SRS IR 2 E B X 3F DA TH -
7o, R ARMEIIC B VT, Allaire 5O T R
L— VRIS L ) BRGSO T2 Sz &
IEDDH LD OO, Kumar”, F 72 Hellums 5?
DAZTF) Y ADOHRTET FL—rOFRME
BESNTBY, EEARFMICBIZETE
L— Y DRI E OFBS— IR TH 5.
F 7, ERARMERICBWCE F FL—2I2PD
AR L7WE7R1d 2 <, 3 _THSmG X & v
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Table 7 Reported studies about subcutaneous drain and surgical site infection in gastroenterological surgery

Report Author Year Object Study design Type_ of Dura_tlon of Result
drain drainage
Hoashi? 2003 | 102 patients undergoing colectomy prospective CSD 6 days Not effective
2 Enomoto!® | 2003 | 57 patients undergoing digestive surgery | prospective PD 7 days effective
randomized
3 Chowdril0®) 2007 | 250 patients undergoing cholecystectomy | prospective CSD 2 days Not effective
randomized
CSD : Closed suction drain, PD : Penrose drain
Table 8 Our s-SSI cases with Penrose drain
Case | Age/Sex Disease Operation WC | PD | Fat tissue Opgrne;téon ASA
1 82/F Perforation of Primary closure IV | 6mm 27mm 134min 5
the transverse colon cancer
2 79/F Strangulated ileus of the jejunum Partial resection I | 6mm 27mm 104min 2
of the jejunum
3 55/M Strangulated ileus of the ascending | Right hemicolectomy | II | 4mm 12mm 117min 3
colon due to malrotation
4 50/F Gatric cancer Distal gastrectomy I | 6mm 23mm 257min 1

WC : Wound classification, PD : Penrose drain

72WgeCTH - 72,

—77, ALEARI IR BTl 2 o ISR
FIXFL =Y 2 HW20% s 1140 PD & w7
3 (Table7) D5 ENTWEOD, X ¥ 7T
FUIABREDEDBHB LTV 23w Ll, 72
MEEIATDTHLEEbNS. WELYIE, K
FEREFARMER) 102 B2 05 & L7z T v & 2L
XD T, R TICHSRIIRX L —r%
v, HEZBRE LTw B, AUREROMET
EHESR SN ozl LTS, 72, inH»s
1& Chowdri 545, FE&YRRTERS HANRERI TRz T
FaWiAs 30mm LA ko> 3% 250 44 %, KT HISHIT |
XL — CFEREEIRERICT 7 2 L# ) £+
L, A E ERIIE AT o T A A, MES &
R, BASEWLE IR F L — U B BIT B A& T
RKOBTRBEDONLh o7zl LTWAE, TR
L—YIZPD M L7-ME— D B TdH 5 AR
LY T, WS TAES (Al B, K,
JFFIEEE) %2 %512, B2 PD R ER: & R Bl L %
W L7z, 9 v & 2 Lhin & lLihigecd v, PD
BREHECIARGE 36% (1/28 B) TH - 72D
L, PD IR ER CIRAIRG 31.0% (9/29 #1)

THY, ARICARGEIMET L (p<0.05) &
WL TWwb,

1999 4, CDC 2 & 1) 85 S 7z Faly A ik e
FBiIET A F94 0028w, FL—ryHEoks
WITBHSER D | ASHER S Cn b 2 LIS
ETHAH. WHA K54~ TlX, Moro 5 DRk
ZRRE LT, PSS FL— v 2L Ch
D, FXEIZBWT, EFELERAKAFL—-%
SHUERET 2 Z LASSIOERKTTH 5 L
BHLTWE. LaLad s, HLe#s R
ETFRL—=Y%&HL%59 2T, WA FI4
ZEHT 59 2T, WS OMDOMEENH L LE
Abha. T3, ZOWZETIErGRER ALl
BT 72 EOWF BTN, 8158 ClassI O FATIZBR
SNTED, WHALRIEHR &1 F L — s
WMOBRBICERPHLZETHEL. Thbb,
W RBRRICHET 2560 FL—r &, filzid
KGEILO TR N TALM &R o & 512, 8l
HERTHDH I LM HE SN DA ICHET
L5RL—r%, A—OREETH LS LHEYT
HLEMNEVWIMETHS. 72, Moro b DHED
T, FL— 2 O ERISIEREN R KN 2
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2 X B AIHSERIER R S 2 ED + 7 T VIdH
LN edroie.

Arlnl, FK A DBGE L 7258, sSSLis ) A 7 BRI
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ERIZD Db 5, WGIEFIEFICE T PD 2 ¥
B LIRGEDS Thv Tz, L Laass, BRGEK
FL—C2RET 255018, ZORMAE WA
PRG35 Vet & 2, 4, F4 13
Bl A7 53R dT, WEBESZRELZ. 4
BiE, WEESE S HIHD D EAFWEENE D
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s-SSI Z 56 L 72BN 4 Bl 5 2 &b, 215
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terococcus faecalis 235 Sz, B L — Y RHIERD
I — B D KR KT 7275, BIOFENR, MEK, HE
FIZRED T, R4 ICHEIRIZRA L7z, e 6 HH
A —E~DORMAEDHEL, FL—r 2k,
ZDOHROFEBICHEZ B0 2 h o 72. Watanabe
52, AN L OWEIZH B LI, ASA L
SSI DfekRH¥ T v, WEFIREHEE TDH 5
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The Efficacy of Subcutaneous Penrose Drains for the Prevention of Superficial Surgical Site Infections
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Introduction : The effect of subcutaneous Penrose drain (PD) insertion in superficial surgical site infection (s-
SSI) has not been reported comprehensively. To evaluate effectiveness, we implanted the PD subcutaneously
in all cases at high s-SSI risk. Materials and Methods : From April to August 2008, all cases at high s-SSI risk,
i.e.) classified into wound class III or IV, or II accompanied by at least 20-mm-thick subcutaneous fat, were sub-
jected to subcutaneous PD implantation and checked for s-SSI occurrence based on risk, wound class, and
their totality, followed by comparison with the incidence from November 2007 to March 2008. Results : From
April to August 2008, 50 high-risk subjects had a s-SSI incidence of 8.0%. Previous s-SSI incidence from No-
vember 2007 to March 2008 was 42.6%. Prophylactic subcutaneous drainage thus significantly decreased in
high-risk patients at high risk (p<<0.001) and in each classified group and totality, i.e.) ClassII : 9.18% vs. 1.87%,
p=10.044, ClassIII : 32.0% vs. 6.90%, p=0.032, ClassIV : 50.0% vs. 10.0%, p<0.001, total : 9.91% vs. 1.97%,
p<0.001. Conclusion : The Penrose drain, costing just a few dollars, demonstrates definite potential as an ef-
fective means for preventing s-SSIL.
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