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R—PFTVERFMEHAR IV NV F2L v TR (B
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Table 1 HRNFFHOBE
. BILI-O BILI-PD COLN REC Total
Surgical procedure 10 (32.3) 10 (32.3) 6 (19.4) 5 (16.1) 31
Gender Man N (%) 6 (19.4) 7 (22.6) 3 (9.7) 5 (16.1) 21 (67.7)
Woman 4 (12.9) 3 (9.7) 3 (9.7) 10 (32.3)
Age (years) Mean=®=SD 62.4+14.9 67.1+8.4 60.7+19.9 64.2+15.0 65.5+15.2
ASA-PS 1 N (%) 2 (6.5) 2 (6.5) 0 1 (3.2) 5 (16.1)
2 8 (25.8) 8 (25.8) 4 (12.9) 3 (9.7) 23 (74.2)
3 2 (6.5) 1 (3.2) 3 (9.7)
Risk index 0 N (%) 2 (6.5) 2 (6.5)
1 10 (32.3) 10 (32.3) 2 (6.5) 5 (16.1) 27 (87.1)
2 2 (6.5) 2 (6.5)
Surgical times (minute)  Mean=+SD 405.5+24.1 456.7+18.5 226.0+:31.9 327.0+53.7 374.6+114.3
Bleeding (mL) Mean=®SD 1239.0+£363.7 523.3%£289.0 523.3%£289.0 840.0£108.7 882.9+793.7
Table 2 MEIOBREIRA 3. BEXX ADHEFRFRIRR
Bacteria Number of isolates (%) BRAAD BT 4T HHO T 0 = — A5 fES N, 127
CNS 45 (30.6) M LFHFEICL D REZFEEL, &0 o 20
Staphylococcus aureus 6 (4.1) AL HETOEEPREETDH - 7272 D E = hr
Bacillus spp. 23 215-6; BICX D EHEFE L. FAEShzan=—oliil,
Enterococcus spp. 20 13.6 0 o .
Escheriohia coli s (3.4) CNS 45 (306%), S. aureus 6 (4.1%), Bacillus spp. 23
Pseudomonas aeruginosa 4 2.7) (15.6%), Enterococcus spp. 20(13.6%), E. coli 5(34%),
Klebsiella pneumonia 4 2.7) P. aeruginosa 4 (2.7%), Klebsiella pneumonia 4 (2.7%),
Klebsiella oxytoca 1 (0.6) Klebsiella oxytoca 1(0.6%), < @Al (Enterobacter spp.
Others 39 (26.5) . . .
Serratia spp. Sphingomonas spp. Lactobacillus spp.
Total 147

(32.3%), BILI-PD 101 (32.3%), COLO 6 1 (19.6%),
REC 5% (161%) TH-o7z. BEOVERIEZHEME 21 6]
(67.7%), ZPE106] (323%) TH Y, FI4E L 655
+152 % CTdh o 72, BIZEIZ 3L 61 (100%) £BIH 27
A T (HETEHA]) T o 72. ASA 1Z, ASAL 7255 41(16.1%),
ASA2 %323 61 (742%), ASA3 3361 (97%) T -
7. TAEERI 0313 BILI-O  4055+24.1 43, BILI-PD
456.7+185 4, COLO 226.0+319 %, REC 327.0+537
GCTH o7z A, ASA, TAREHE2 S SR
RIWZRIO 2% (645%), RIL 27 %1 (87.10%), RI2 2 4
(6.45%) Td - 7z, HIfilE O P BILI-O 1239.0 +363.7
mL, BILI-PD 764.0+151.1 mL, COLO 523.3+289.0 mL,
REC 840.0+1087 mL T - 7-.

2. WERFMICED - -EEBHEOHE

SR TSI L 723t LA EMIZ 20 % ThHY, 2
DH B 8HHPEBOTMICSIL Tz, 28k L E#
ik, BHE74% (350%), 134 (650%) T, ¥
FEERAERUT 4843 ETH - 72, WHIEF OBIIEIX 15
HTHY, Z0H)H 6 BVEBOFM AT LT
BRI E2E B (100%) T, PRI 256108
ETHo 7.

etc.) 39 (265%) TdH -7z (Table 2). HEmHITFEIC &
DTS N7z 0 = —DFERFHRIITRTT T AR
WTH»Y E facialis, E. gallinarum, E. avium 7% £ T
Hot.

FEB S &SRR S E o 2 g = — ot Bl (log
10) % Table 3 (Z/R L7z, 31 Bl COLO @ 1 i (No.11)
Zh< 3061 (96.8%) DFMICHWZERA AL HME
POMBE AR S h7z, Bl Sh-fiEokan =—%
DFFEAE (logl0) & 1.2 (No.19 COLO) ~3.9 (No.14 BILI-
0) THYH, mETI0cfu T WHITEISHR R I N TV,
F#fiE (logl0) € 3 LL Lo AT S 7= EF11E BILIL-
O 3% (Nol4, No.l7, No.24), BILI-PD 0, COLN
160 (No25), REC 2%l (No8, Nol2) THo7:.
R AR S Eh o 72Di%, CNS (21 #1, 67.7%) TH 1,
BILI-O 6 % (60.0%), BILI-PD 8 (80.0%), COLO 3
B (50.0%), REC 4 %1 (80.0%) THi Sz, WwITH
Mo 72D % Bacillus  spp.(17 B, 548%) T&» ), BILI-
O 8% (80.0%), BILIPD 4#I (40.0%), COLO 2%l
(333%), REC 3%l (600%) TH-7. 3FHIZEI-
72073, Enterococcus spp.(12 B, 387%) T 0, BILI-
O 5% (50.0%), BILI-PD 3 (30.0%), COLO 3%
(50.0%), REC 181 (20.0%) TdH-7-.

4, HREIh-HEOER

T AT e 2 A 5 72912, CNS, S. aureus,
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Table 3 fEFIC & DHEDREIRRT

FiFH BILI-O BILI-PD : coLO : REC
: : : HiH
EHIES No. No. No. No. No. No. No. No. No. No.:No. No. No. No. No. No. No. No. No. No.;No. No. No. No. No. No.!No. No. No. No. No.| fEffI#
= 1 5 9 10 14 17 23 24 26 30:2 3 4 6 15 16 19 21 22111 13 18 25 27 29: 8 12 20 28 31
GPC CNS 23 38 1.0 2523 23{26 16 23 1.8 1.4 1.0 12 22 20 1.3 33 26 25 1.0 26|21 (67.7%)
Staphylococcus 20 2.1 ; 1.1 20; 13 5(16.1%)
aureus i H
Enterococcus spp. | 1.0 19 15 28 24 24 31 2.1§ 21 241 2.7 2.0 12 (38.7%)
Other GPC 1116 13/ 1310 20! 6 (19.4%)
GNR  Escherichia coli 2.1 1.6 1.9 1.9 4(12.9%)
Kiebsiella oxytoca i2.4 1 (3.2%)
Klebsiella 13 21 i 22| 3 (9.7%)
pneumoniae ; :
Enterobacter 15 1.8! 21 3 (9.7%)
cloacae '
Pseudomonas 27 1 (3.2%)
aeruginosa
Pseudomonas 1.3 23 2 (6.5%)
Spp.
Serratia spp. 2.1 1.8 3.7 1.1 4 (12.9%)
Sphingomonas | 1.5 24 2.4 22 20 1.7 12 .30 8 (25.8%)
paucimobilis i H '
Other GNR 1.1 27 26 | 2.1 2.0 2.0 6 (19.4%)
GPR  Bacillus spp. 1519 161307 11 19 1111 15 14 15 23 i28 2418  [17(54.8%)
Lactobacillus 13 16 ; 20 i 3 (9.7%)
plantarum ;
#at 2119 27 19 39 32 24 38 24 2428 20 24 23 21 26 31 1.2 23 23 0 25 27 3.4 28 2330 32 28 24 27|30 (96.8%)

Other GPC I3 BZ§ 3k, Enterococcus spp.. E. coli, P.
aeruginosa, Lactobacillus spp., Other GNR, Bacillus
spp., Other GPR # & H¥k L LT, EM T EICER A
Ao EN-ME 2L, EREROTIV—TD
HMHE B EETONEfE (logl0) DEIA % Figure 112K
L7z, BEHskE LzMB oz, BEPICHELET S
EENBLHMAELETN TS, BRI L7z 8k
DORWA S, R TIIHEHRICHH L2, Womih
BAHELNTZ30BD 9 B, EEHkOMEDOE G H A -
72H OH 19 61 (63.3%), B HROME OEE A E >
72 OH 9B (30.0%), KRE IR & B HIsk ORI O Fl
EWEEFA L THo72b 0026 (67%) ThHo7z F
72, 3 EE (logl0) 3 DL LD O A3 A & 4L 72 4E
Bk, Bk T 360 (Nold, Nol6, No25), M H
kT46 (No8, Nol2, Nol7, No24) Tdho7-.

5. MRFMTICH (TS SSI DHFE

ARBZEIZ BT 5, FREEM B IE T4 oY) B &l SSI 58 A
1 3LIEBIFF 4 BT 129% TH Y, ZDOPWFRIE BILI-O
11+ (No.d7), BILIPD 2 (No6, No.l6), COLO 1
f:(No.13) Td - 7z. #2NH X, No.17 12T P. aeruginosa,
E. coli, No.6 T E. coli, S. constellatus, No.16 |2 E. fae-
calis, E. raffinosus, No.13 2T E. faecalis, E. coli, K.
pneumoniae T -7z, FEFI T LIZER A AP LBH S
N7 & UIBARI SSTORRE % k¥ % & —3 L Tw
72012 36 (75%) TH Y, Nol7 ® P. aeruginosa, E.

coli, No.l6 @ E. faecalis, No.l13 ® E. faecalis, E. coli
TH o7 (Table 4).

% =

AWFZETIE, Wi OBAE 2 AT O FEEEBIIE T4 31 41 %
TGS, MR O T S ERA 2 OME
1Y 72 GG IRIL 2 3]0 U 72, SRHRI A 4T o 720 S 31
Bl 30 B (96.8%) DFAMIZHWZELRRA A0, ]
SHOMEAHE SN, v DT 10T A HH
SNz BATHIRIC X B &, MRS X ARERO TG L
W1 795570 10REIZRDESSIOY X7 3F L
CHMT2EEbNTBY?, SLICHEREEORY
HPAFAET % & SSI DFEIE I M R MW BT AR L 7 9
LH72) ICREEZTHA TR ELEFE DA TEY. BER
A ADHBIFMFIGE» SHBNCES T TEZRIID-
ThEY, SFHEDSNIZERA ADHGE, BAA A%
A& L7 RIGO 2 2 5 &, HlZT35Z L
NTELRWHRTH . FEBIZ, AFIRICBWTREL
72 4O YIBHAI SSI D9 B, 3123 T SSI D 1
EBRRAANOGEESNZHAEN—FHLTBY, BAX
AN E GG DA & 72 o> TV B A REMEAVRIR S 7z,

Hetlh S N7 % A B EMIDREUTERNIC X - THRA
5500, HRIZEHLTHEEITH &, REICHET
He#EEZBND S aureus X CNS, BHEICHNRT S &
# %2 515 Enterococcus spp., E. coli P. aeruginosa
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Figure 1 #®RHE I h/-HEDER

X° Bacillus spp 2T A 2 N TE L. ERIZT L OMWH
DEERADL L, HERROMBEOE G ED->72Dd D
A3 19 61(63.3%) TH VD, BB HKOMEDOE G D E A -
72961 (300%), ICHARTEZWHRTH 72,

B HROME & LCid, BEAOREERHBEICEEN
LHEAW, BHREEOFROEAW", FMEREDS
DETHY R E2HEATVDEEZONS. WRHEHRIC
BWTIL CDC TS RGO 72D A4 T4 >~
RTPEIRDOEERN A KT A4 22| 2HE U 72 B8 D RN
HEMMTON TV 525, BEORERLMIEOEIER 72
EAMEEITo2ELTHERICTAIEIIEELL, &
LREOMAEARIFAELTVWDELEEZLIRETHY, BR
AZDOMBEHEROFRE 2D 9 5.

—7Ji, Enterococcus spp.7zx &IGEHELEEZEZONS
IS X 2 BER A ADTHYALEE OIGE P OMH I H1 R
THEERON, Filizdr ) BRI M LA O F
a2 L2BEMEEL, BE OURIC X 2 NEY ORGE
PR ECHR SN LN SN S, HILEREL T
) FMDOWE, WMERIBESRKENE Z L1248,
HALE OWNEW AN BRI LR - GO T2 H G
B, TN 2 RIGICARBR Filiar B 253 5 2 L 4%Y)
BRI SSI FEEKRD—2 & LTRSS TWBEY, Kif
FECBWTIEHEL 72 147 Mo aa=—» 9 b, Bacil-
lus spp. 23 (156%), Enterococcus spp. 20 (13.6%),
E. coli 5(34%), P. aeruginosa 4(2.7%), K. pneumonia
4 (27%), K. oxytoca 1 (06%) &WBPusiE & LTtk

M%< s, BEONEWICL 2ERA X
DEGPHE T T EBHLNE o7z MR T
B EBIERIT - 2RI, FINA Y v 7&2B0FHT
WO TV, BEBRIEITH 72 PATRR 375 Gk i
ELTCHEEL THRE L TWz720, BEBRIECHE D ME
HHOWARDPHHTETCWDL EEZ T LarL, #
BUCFANCH W2 BA A AIBEICHET 22 £ 2060
LHWIC L > THPEENTEY, 46T (loglo)
P LoWsbEINE R L, HERPIELLBGIIEE
2% B A SN MRHEREEB T2 2L TE
B, WERZEL TV E LT BRI
B2 U 72k & 2 iR BRI X AEEAMEIR A E LT Wb 2k
DR RN F, REICXBEIEE LT, AR
B W 72 IERE N RS K 20 & OHIE O R A3 2 o B B
RBISSI A OHFBEREMEAFTHL E L, BEENTS
T L 70T %2 & A SRR R RO FL— T &
IREEICARBL L, BRI X 0 AR ARG Je s diite
ENAHWHEMEDTRIEEINTW LY, ER A AWM
WEZAIIREINSLZ DL L, MENLZIIB W
THMBFOMICEEE SNzR Ty v MIRE STz,
L7=h 5 C, BEBRIEROBENED ORERLME % &
ATEIERENTEEKIC X B TRKDSESRA A 2G5 L7211/
HHEZoNL. FRC, REICEBHERICOWTE, R
WHREL T2 LTHRIK TN LW E W) #HiiE
DEITONTENY, HHLITET 5 2 & 13#H L WK
ThbEERD.

SSI DR KA L EHEH L% TR % EOSRMERR XD
b, BHEEEEARCHCENEDL? S OME ORI &
Vo ZZNHMTEREDSZ W EEbITWS. SST D JE K
WX M OMENT L > TRLB25, &d —HIoHES
NWAHHE X, S aureus, CNS, Enterococcus spp.T&»H
HEBRRSENBY'Y NHSN DY —X4 5 2BV
L RBEDEM AR SN TWBEY, RIFFEICB W TER A
A SIS 2w, CNS 45 (306%), Saureus
6 (41%), Enterococcus spp. 20 (13.6%) <, SSI KA
M O A L L 745 E o TB Y, W OMRTE
FORNERLMLL TNEEEZ LI ENTEL. FEEEIZ
AHFRICBCTHRAELZZAHEDSSIDH B, 21FHICB W
TSSIDRHEK TH B E. faecalis ERA A D b
Tz BR A ZIMAIOBHZRE TR 1L
AVE Z A%, HEN, MENLRAIMomEET] &
TSRS LI0E LT, WELETFNWERS R
Wy,

AWFFEICBITARAE L LT, W RAFEHELEEFM T
HY, TR RRERNIC R SIES L W 22T
N5, BRAABEROAN AL %EZ DL E, THilEH
DR CAEHBERNS VI ETHEITEEIC 2 5 SR S 1,
ARIFFEDHE RN, PERESE T P2 FANINE B O 5w Pl 12



Table 4 SSIDERFEEK/EIhEZFED—H

Surgical SSI Causative Bacterial Species

Procedure Case Bacteria of Isolates
BILI-O No. 17 Pseud_omonas Pseuqomonas
aeruginosa aeruginosa
Escherichia coli Escherichia coli
Staphylococcus
epidermidis
Enterococcus faecalis
Serratia marcescens
Sphingomonas
paucimobilis
Bacillus vallismortis
BILI-PD No. 6 Streptococcus  Staphylococcus caprae
constellatus Staphylococcus aureus
Escherichia coli Sphingomonas
paucimobilis
No. 16  Enterococcus Enterococcus faecalis
faecalis Sphingomonas
Enterococcus  paucimobilis
raffinosus Bacillus coagulans
COLO No. 13 Enterococcus  Enterococcus faecalis
faecalis Escherichia coli

Escherichia coli Staphylococcus
Klebsiella epidermidis

pneumoniae Serratia marcescens

BHEHTEZWEEZOND. 5B, 20X RREd
AR E L CHPERR AW S 2T 208N H 5. Tz,
ZOMOMRFE L LT, TR OBER A ADMHHIRIIZD
WTEZFY U E2fFoTWEWI EREITFO6NS. &
KA A DMETHE RN @IS &L - TReEie
IFBHZENTEE N, FICHERIEROMHOA X
KEBENTHLEEZOND. 207280, MBEHRO
fEHFRFICOVWTE SR MBI LETH 5.

INFET, =L F VAL PR HRIC X 5
YIBAI SSIFAE D 1) A 7 12D W TEHli S LT\ 7228819,
ARWFFETIE, FMICEBRMEH SN PR TH 5 EL
A Z DM FHGRI 2 AL, KELBESHkKT
HoHEHEMSINAMAEIC L > THREENR TS Z & &
LT L7z F72, YIBAAISSI oRKEE ORI, &
LA AD B UHEOME 2 S Tw 2R D A5
n, BAIOBOER A ADF A& TGk 11T
HY, BAIICHRESNERA A MY 52 13,
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Bacterial Contamination of Electric Scalpel during Intestinal Surgery by Laparotomy
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Abstract

Background: Bacterial contamination of surgical instruments has been suggested to increase
the risk of surgical site infection (SSI). In addition, since there are many opportunities to use elec-
tric scalpels, there is a high possibility of bacterial contamination compared with other surgical
instruments.

Methods: We examined electric scalpels used in surgical operations for bacterial contamination.
Target surgeries included hepatectomy (BILI-O), pancreatic surgery (BILI-PD), colon surgery
(COLO), and rectal surgery (REC). Bacterial isolates were identified biochemically or by mass
spectrometry.

Results: We isolated 147 colonies from electric scalpels used in 30 of 31 (96.8%) intestinal sur-
geries. Bacteria considered to originate from the skin, such as coagulase-negative staphylococci
and Staphylococcus aureus [45 (30.6%) and 6 (4.1%) isolates, respectively], and from the intestinal
tract, such as Bacillus spp., Enterococcus spp., and Escherichia coli [23 (15.6%), 20 (13.6%), and 5
(3.4%) isolates, respectively], were isolated. In 4 of 31 cases (12.9%), incisional SSI occurred, and in
3 cases (75%) the bacteria detected from the electric scalpels and the causative bacteria of the in-
cisional SSI were consistent. The causative bacteria were Enterococcus faecalis, E. coli, Pseudo-
monas aeruginosa, and others.

Conclusions: Electric scalpels were contaminated not only with skin-derived bacteria but also
with intestine-derived bacteria. Some instruments were heavily contaminated, and their use for
wound closure might also contaminate the surgical site, thereby increasing the probability of in-
cisional SSL

Key words: surgical site infections, intestinal surgery, surgical instruments, bacterial contamina-
tion



