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W ERFERFBE R F R R LS - B AR

WA ME MHE R Ak sk M IEW

ZUIC:CDC HA FT A ¥ TREINTfEBN T & MR ORR X IFERE Ol #%
JEHE 2 WS L7z, AR EFTE 1 2003 4 1 H A5 2005 4 6 H £ TORMDIFGIRRAES] 80 1 2 %)
e L7 Miniost, HshE, WS 1 H ok, N, BUKEE 2T L. iR
BIEDFERED A & T DfERRNF IOV THE L7z, &R - At B, mek, It oKk
BhD, TNZIEGEMEME A 27%, 59%, 52%, 19%, 5% Ml &7z, Mtk heix 19%
(15/80 B) IZF8HE L 7=, RIS R T 0 73% (11/15 1) (3R IR i & Wl —Tdh -
720 Gk, B WeEE, D L CIRBUKOMRE LR IEHYE & OBIfRZ HARMAT L2 L 2
AW, N, BOKORED»E B2 EBRE T Th o 72 (p<0.05). 4Fis, PRI, WEReRE, T

o, JFPRRRE, FRRMEL, Ahrrbbi, TAERRE, AR PR (g, I, LCRIEKR) %
MO R IEHE DFEFRIN 2 SR L7z & AR, IERe R, FHRHE(L, T,
R E R BN T Th - 72 (p<005). FBE L Z A 5 5 BRSNS R % &
RIRW L, WERBFFEDNA VAT T NV—TThb. T, FRHOBGE, MHt, KO
WM RIEASEDEREFTH 1, T OREHIT B 2 i S EG I REOEIRITHHTH 5.

w B
CDC #4 N7 4 ¥ TIEFMEPM RGBS
LBEB L OFMOREITREN, MR IEGER
WRICIZINSEZEETLLEND LY. RILOIFY)
BB IFHEEZ T RETEIENELL, oz
AMIIRIEGHIE % FERET 5 L G BB R A4
NEHET LERMEND 5. BEFORWHEBILERIC
OV FMINE SR SNENTA FIA
IR EREINTWA W, 5, 413 CDC A A
NI A4 2V THRR SN ERRFISED XU ERE
DR IEGRE  (FATEALIEG: + =BG %
MET L, TORELT b & ITMBRIEIHETFF, K
IZDOWTELEL /-
POE Rl b: 3
MBLCIEITEIBR R A 12 B O PRI IR 2 JT48
T 5 72O KRR Z T LT\ 5b. KiEN
wE, o st B OREEAREE X DR
<2006 4£ 10 A 25 HZ 3> HIRIEERS © A Mz

T755-8505 FELHE /A 1—1—1 IR FRA:bE
PR R SERHN LS - IERFIMEL 2

W), #ieess 19 H OB, It FLh—2
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H5H. 200341 HA5 200546 HE TOBOM
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BB R, MR RGHE D F I & Z ofafA
FIZoWTHET L7z, &dB, SRIOBE T 52,
Pl 72 & OEHRIER O, MU T 9IE S O
A, FZEGR EORIEN R 2 RS, KIEOF
& Bl 2 SR O BARKTE D> & 9 IR 2357 B S
NE ] #RIRYE L & Lz LR oY
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3~5 HAfARE), ZHE (JLRGZREL D), TR
AT, B RIIERE FL— 7 %200, AlgE
BIZE 74 T A MBRIGRICTHINE, MAIRIE
H—CRBPETHE Ly ¥ v I 20, ik
BYETRIIGE T 7)) Y EATERT, DE 3R
BEICHEE L, Mtk 3 HERG, FL— VI3
WEIXT5 HUHNICHkEE LTwad, SRCidk
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Table 1 Patient’s characteristics (n = 80)

Age 67.7+12
(32-85)
Gender
Male 56
Female 24
Disease
HCC 64
Metastasis 11
CCC 1
Other 4

Liver function

1CG15% 162+1.1
(3.0-49.1)
Child-Pugh
A 71
B 9
Glucose intolerance
+ 40
- 40
Body mass index 221+03
(16.8-281)

Operation method

Lobectomy 23
Segmentectomy 21
Subsegmentectomy 14
Partial resection 22

Blood loss (ml) 956 + 96
(55-4,070)
Operation time (min) 351+14
(85-728)
Bile drainage
+ 59
- 21
Fibrosis Staging
FO 16
F1 9
F2 14
F3 10
F4 31

Values indicated are the mean + standard error.

HCC : hepatocellular carcinoma, CCC : cholangiocellular carcinoma

Table 2 Positive case of culture of nasal discharge
and gastric juice obtained preoperatively

Nasal Discharge Gastric Juice
(n =74) (n = 64)
Positive 20 cases (27%) 38 cases (59%)
case
Bacteria MSSA 14 Candida spp 13
(Number | \pgp 3 | MSSA 11
of Strain)
Candida spp 3 Klebsiella spp 6
Streptococcus 1 Hemophilus 6
Spp Spp
Enterococcuis 4
SPp
E. coli 4
P. aeruginosa 1
Citrobacter 1
Spp

fTLCwzwv. Tz, Al R 2 ng e
¥ B AHEBNIA IR Z T % H I TR

AR AR % Ji AT L T\ 52 B L o R
RIS SRR BLAR S & e
L7z, MEMFIBEICE T Y AT 4 v 7 [R5 HT
2R, p<0052d > THEED Y & L7 Het
f#NT > 7 i Stat View 5.0 2 L 7-.
#w =R

1) BEER

YR 67.8 1%, TERNIZ Ik 56 B, ik 24
BITH - 7z, B BT 64 61, ST
NeEs 11 490, REE IR 160, RAREUNHE 1461, 18
HRNMAE 1B, EORMFEN 160, S8 1k i e i3
1BICTH o7z, FIICGLS 4MEIX 162% T, iz
IFZEEIBR DL 23 61, XIbURR 21 #1, MR XIS Bk
14 1, EB4-UIEE 22 BITH - 7=, FX i iL 956
ml, “FHFMEERIE 351 4, MR KL F— VR
1359 BITH -7z FRHEILD Staging F1 2L R4S
64 BITH Y, PR EIFGEB TH - 72 (Table
1).
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Table 3 Positive case of culture of sputum, bile, and ascites obtained day 1 after surgery
Sputum (n = 66) Bile (n = 59) Ascites (n = 78)
Positive case 34 cases (52%) 11 cases (19%) 4 cases (5.0%)
Bacteria Candida spp 11 Enterococcus spp 6 Enterococcus spp 3
(Number of Strain) MSSA 8 | P.aeruginosa 2 | P.aeruginosa
P. aeruginosa 6 Klebsiella spp 2 MSSA 1
Hemophilus spp 5 Aeromonas Spp 2
Klebsiella spp 5 MRSA 1
MRSA 4 | Staphylococcus spp 1
Streptococcus Spp 3
E. coli 2
Enterobacter spp 2
Eikenalla spp 2
Serratia marcescens 2
Enterococcus spp 1
Bordetella spp 1
Kingella spp 1
Kluyvera spp 1
Table 4 Patients caused postoperative infection
Perg) perative Detected Bacteria Infection
ulture
Infection of bacteria carrier
Case 1 Sputum MRSA Pneumonia
Case 2 Bile Enterococcus Spp Abdominal Abscess
Case 3 Bile/Ascites P. aeruginosa Sepsis
Bile/Ascites Enterococcus Spp Wound
Bile/Ascites Enterococcus Spp Abdominal Abscess
Case 4 Nasal/Sputum Candida spp/Klebsiella spp Pneumonia
Nasal Candida spp CV Catherter
Case 5 Gastric juice Candida spp Enteritis
Case 6 Sputum MRSA Pneumonia
Case 7 Bile/Ascites Enterococcus spp Abdominal Abscess
Case 8 Sputum P. aeruginosa Pneumonia
Nasal/Sputum MRSA/P. aeruginosa Abdominal Abscess
MRSA Wound
Case 9 Sputum P. aeruginosa Pneumonia
Case 10 Sputum Enterobacter spp/Streptococcus spp Pneumonia
Case 11 Bile Aeromonas spp Abdominal Abscess
Bile Aeromonas spp Wound
Infection of bacteria non-carrier
Case 9 Acinetobacter spp Sepsis
Case 12 P. aeruginosa/Enterococcus Spp Cystitis
Case 13 Staphylococcus spp CV Catherter
Case 14 Staphylococcus spp CV Catherter
Case 15 MRSA Wound

CV : Central venous

1%
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Fig. 1 Bacteria-caused postoperative infection.

El Infaction of bacteria non—carrier
. Infection of bacteria carrier

HNumber of 9
i
T
L]
5
4
3
2]
1
0

%‘51' "“ «.%:’q;%

Fig. 2 Perioperative culture associated with postop-
erative infection.
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2) JEIARTHRE A R

JEAPEMTR X 7213 B R & 80 7 B & 1 e btk
Bl U7z, i s it 553 388 A & o K iEfr T
BHo7266%kr < T4 T L, 74 #1H 20 B
(27%) THYETSH D, Mt E A X methicillin sus-
ceptible Staphylococcus aureus (LLT, MSSA), me-
thicilline resistant Staphylococcus aureus (VLT

9(365)

Table 5 Univariate logistic regression analysis be-
tween perioperative culture and postoperative in-

fection
Perioperative | (340 Ratios | 95% CI | P value
culture

Nasal discharge 17 048-5.8 042
Gastric juice 1.1 0.32-39 0.86
Sputum 6.3 12-31 0.026
Bile 7.0 1.7-29 0.0076
Ascites 17 16-181 0.018

CI : confidence interval

MRSA), Candida J&7% &, MRSA 1 3 %1 (4%)
Thorz. ManE R EERIRE X 2 B
TAARTHETH - 72 16 Bl % B < 64 BITHEAT L,
64 Bt 38 51 (59%) THMETH Y, WIEREIE
Candida )&, MSSA, Kilebsiella J&, Hemophilus J&,
WERH, KEHi% & CTdh o7 (Table2). MRSA
IR S N o 7o MRS 1K H OBHR 81
BEDEEATRETH - 72 14 Bl %2 < 66 H12
§fT L, 66 Bl 34 61 (52%) THIETH 1), B
WML Candida )&, MSSA, %kUEE, MRSA 7% &
T, MRSA X 4% (6%) Th-o7z. itk 1wH
ORI F L F — VBB TH - 72 21
Bl % B < 59 HHTHEST L, 59 Fld 11 61 (19%) T
BiETdH 0, BRI EERE, WIER, MRSA
% ET, MRSA X161 (1.7%) Th o7z, Witk
LW HORBAR#IE FL— CRBED 2 6% K<
78 BNZHtiAT L, 78 Bl 4 B (5%) THMETH D,
B AL BRTA, ARIRIN, MSSA Tdh -7z (Ta-
ble 3). KK 2Bk D 4 v 3 %, MR
HC, POMBIITHREEZRES LERTH - /2.

SHEBI O RGN B X OB O PR =R 1
80 B 55 B (69%) TdH-7z. %B, MRSA ##
WHIZ7HIT, PREFIZ88% TH- 7.

3) ik e

itk & GE 1 80 BIFR 15 1 (19%) IZF8HE L 72
(Table 4). YIBAFBAL &Y (BIEH) (X80 5l 4
Bl (5.0%), RearfrEGge (ERENBEE) (&5 6
(6.3%), MIFFAMEGE 1260 (15%) (5L L7
(EHBGEBID V). MEFIHEGONFULNE % : 6 5,
T — T OVIESe 36, WomAE 260, Bkl
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Table 6 Multivariate logistic regression analysis of postoperative infection

Factor

Age (every 10 years)

Gender (male vs. female)
Glucose intolerance (+ vs. —)
BMI (= 25 vs. < 25)

1CG15% (every 10%)
Child-Pugh (B vs. A)

Fibrosis staging (F0, 1,2, 3, 4)
Blood loss (every 100ml)
Operation time (every 60min)
Operation method

(= segmentectomy vs. < subsegmentectomy)

Bacteria carrier
[sputum, bile or ascites] (+ vs. —)

Odds Ratios 95% CI P value
11 045-2.8 0.81
0.11 0.014-0.88 0.037

15 1.7-139 0.015
0.26 0.014-5.1 0.38
0.65 035-12 0.19
47 0.23-95 0.32
2.0 1.0-4.0 0.049
091 081-1.0 0.15
18 1.0-31 0.048
2.6 0.38-18 0.33
84 1.2-57 0.029

BMI : body mass index, CI : confidence interval

B, WEMESE - 1BICTH o7z (EEREBID Y ). ik
BRGFEIEBI D 5 B 3 BIDAEITHER L7z, itk
J&GWE & 6 L7 15 B 11 61 (73%) 13 PRINH
5 OFIET, K IZEM ISR Clib S
NMWEE 2 I3ER & —% L7z (Fig. 1), FHEE
B O ORBRGGE I GRIRE, BEki) : 1
B, 717 — 7 WG (Staphylococcus J&) = 2 41, &l
&Y (MRSA) : 1BITH -7 (Case 9 1ZPRHHE T
b B o T2 S de h o 72 Acinetobacter J& 3L
MAEZFI XS Lz) (Tabled). F72, 156149
Bl (60%) OEEHEIELAIMER (MRSA, BEk
W, FERE) Thoz. MiBEAGERRKE & —3K
L 7B 2SI 8 & o7z AR R 2 A 1295 (6 1)
W% T, WTHHH 4 THh -7z (Fig. 2).

4) it G e O fa b I F-

RS O BRI IR A OF I &, e
YYEE ORI A ARG L& 2 A, Wik, JH
i, BEAKRORE DM EGSE & FREICHEEL Tw»
7z (Table 5).

WKIZ, CDC HA4 K94 TEBINTW AR
HT-ofh, BEFORE, RMUEZROHREZE
O TEERMN 1T o 72, i, TR, PR

15 73, Child-Pugh 773, H-RGHEAL, At s,
PATRE, PN, RN O PR (B,
M3, b L IEK) OF % AR SRR 12

MG-3 2 EMRINT % 2 ERMHT L& 25, 5,
T PERE SR H, ITARAEIL, TATRERD, ek i o
WOSHERERN T CTH -7z (Table6).
%z =B

IR B B BFLIBR O 14 IR G E O fi B K 1
12D T 1986~2006 4 F T? 20 4R, FErhg
MERE 2 F W CTRFUIBR T A B i g I fa e R 1 ] %
F—U—FELTHMEBRE, BFLIZEIA,
FA PRI AL &G B b B R 1 & LT Tl
M, Wi, R FLd—T8, falin,
B &% SN0 iR RGO fE Rk %
WO T 70, FAMRERE L HILE & v o 72 TR 5
DB, IR AEOx R & L T fracture method
% 7 AR 0 [R1EE, i A AR TR R AR O 2
HEAS PR SN IFEE A, KEIFOREZ &
DORGFEBOGHAN 2 EHE LTS, FLF—
VEZOWTIEERESYPBGIF L=V M
WA FLF— V2B LR, ol 2H
BIBENBISED GBS L VW EHiE L TWw 5.
Ak L7z & 9 1SR D fEBRIR T % 5~ < JH
iR kD720 OB sM I TR, PSR F L —
YEMHALTWS. 4, CDC A4 FI4 T
BINCERE SN TV B ERRKTISMZ, ks
WO EREEE L CRETFORESR, LRCHA
ZHiAT LT B RIS R O #E  % &0 Tl Ik
PIEERE DOV T OGN T 2 Mat L7258, 5
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e HFHH S TV 2 TR O, FHELD
R, BAEMERE & v fERRT AT 6 h
7o FREZSHE Tl IBAEREAR T IZn R 7 v 28—
N DR AR & ZF DORRBEREEIC X 5 N R
RO TR0 b, WEEEZ Db OEER
HEEDET L2IRETH 220, S, SEFFHO
HMEB L CERAEREEIZ69% THD, MRSA b
88% IZHE DD bz BEF 2R ETHF
YIBERNL, 1E B HEIME T LZIRETH D
compromized host TH 5 L \9) Z L 2O T
g s CDC A4 KT A4 Lo wTER
W72 BRI T OIS & 512 o 7228, AF
DY BHER O8I L 2 £ 5 BEENF 2
BTHRICLTBY, UM LESRICRW L, W
BIRIIEDNA VAT TN —TTHbH I L2 RE
TELEND 5.

i BT EE 2 O MRSA FRIEEEIL 4% TH D,
MSSA # &0 707 K7 ERE ORE %I 23%
A7 B THh-7-. SHOMETI, #Higiosito
PRI A EAHE IR G- LTl d o 72285, WO
i B 8 T4 14 O PR G O FRE IC BE D Wi
T RYEREOREIERICHEL TV 5 LS
nY, CDCHA FI4 T EIESNTVWALRT
TH5b.

B TIZ59% OREFETD o 722058, #
RER A 0 B IX 22 HE R Cld pH<3 T, WU 10°/ml
DT EHEAHH EhTnws?, LaL, pHO R
BEf 35 DLEICHERE S D &, HINHIE AN
HEMESINTHAYY L BEZ LA ET
THRBEREZE T ENEL, TEROHH
B LA 5 SN Tnwb 2 &%\, &
HOMETTIE, BERBRZE, HEBEARSOHESE
TR LTV ARVWOTERTE RV, KEHE
A SN TV LG, BlASTEN & L,
EHICHEPREF 2 —T &2 2hb o TREN
HALR TR D RTnEZLI 5T
B9 L L, 4 OMETCIEE R, s
OFEFNH S D MEMIZEED T, Ok
PR & Bbh, BREETH MR ENTD
VFLHENVBENHHOREZ N L TORAIL
AR N RA AR AN

11(367)

WEEATIERTH L05, IO IHERGDD S
WIS TR R 7 LR % 150 % 2N
B B A IZNTT B B I NHEE PN AR AE
T5E912%%. BildhofMEonizs AL, B
BISHRBD D 296, FATHEIC T 238 & 0 HE
WADRLDIDEEZEZLNTBY, /IERSPITIHE
PEREAE Tl 26.5%, IFREA1E Tl 87.5%, #&H
BAREAIE T 75.6% ICIHIT A 2B 5N b
L LTS, SHoKETT, THERER RN
Y T O M AAATES 5 2 &L, 4
HER IS ERE RS Th o 72, BG5S NRT5
e & AECNSRET L, JE4E TR W e Kleb-
siella JE\XAE 2 34 L, W ERIA O 55 BB EE A5 <
(17.3%), #*EMEE (197%) RHt&MEE (73%) 7%
EPBHEMLTWa EHE LTS, 727210, 4
WS EIYE DO REE R EORE R & ZF OFREIZ X
NEFESFETHAZLZHBTALENDA.

DR, MR EAHED TR TE FRioxg L L
WG THREO R G L 5B RBIL 0720
itk MRSA B %58 L7217, BUE CLlE iRy
F RS TR AR A 57 D RS 5 2 LTk
<, THYHWE LNV % mEORHEREIC X ) &Y
SHRVLARNVETE, PR D FIER
2 HWETEEIIEDS>TETWDL, #Il
B E B L, MitkBEA T OME S5 HUND
5T H Mg A MW O K 70% 132 &G T
BgE it & e o THB VA< &b 5 HUWIZH
PER OFBIR, IATHEZ 5 TV B EWHFL TV 5.
PRI R & B 5 HMICoOWTIE CDC 4 Ko 4
Y OWIIARITHM— SN REIH SR T»
N DOWBLRTEDS, Witk & Ge 7 B 3 134k £ 2~3
HUNT, EABEDS S SHEREICEE T 50
B TH D, EBIZ, SROMBBEYHED 15
B 10 51 (67%) 132 AW TH 2 IR, FRiE
W, MRSA 255 LCTH Y, M@ i
NG I BRIRG T B3 ORI L E ¢
RETH5D. F/z, PEYLIRHELLHT S L
MR o TR OB, B % 38 < WREMED D 5.
i PER L5 L CRIRT & 2SR SN 5 72
B, VIR GRINE 2 P $ 5 2058 8] R BiE
EORICWLETH D, Lo, EBRIIEIIESR
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IERFIITERESAHTH 0, MitEEvhiZEo
FAE, BAEBAr, R, MEOREBEZRAEICH
W LR 2 BBRIICRIRE S5 2 2 v, IFAl
BEaIEREBE LTHEIET LA, woltA
BIEZ ISR I T ELEH AL ZF &R
L, INPEGEDOHEELDHER E %5, SHO
Wii) T, MBBRGSEDRREE D 73% 1%, MHEid L
CIIMEZORFERAETT TR IR TEDY,
Z O B BRIk, IR, EAKT
Hole. R owEE, B, BEKOBEEREREY
JBIBLTBL Z LIL, MitkRGgeiRIEE 0 R IR
WCAERTHY, DV TIRBULE, FARE%R: &K
T A PRE & M 5 2 L I2E
PRI EE L 5 2 2B RIE, MR wAE %
EOBBEMUOER L, MiioEIR, FUIEDHI,
T T — 2 DIFREE 7 EERIEBAMIC B B B H AT
EENSH.CDC HA KT A v CRMREHENITIRGSAE
BT AEELRRTTHY, SHOREFHTHF
ﬁ%%#LE?%tmﬁmkﬁﬁéfﬁ 2%
ZEDHEAL, PR O A LN T B Z LA
BETHLEEbN 72720, FHRFHIZOW
T, FHEHIRRERFMN 2RI 2 KE L, M
FHTHREEZBRT L HARE OB CIMHELND
DHAMIZHIRIITE LW L2 RETILEND
Z) (1: %_A;_ 620)2”.
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The Risk Factors and Measures of Postoperative Infection in Liver Surgery

Kazuhiko Sakamoto, Toshimasa Okada, Takao Tamesa and Masaaki Oka
Department of Digestive Surgery and Surgical Oncology, Yamaguchi University Graduate School of Medicine

Purpose : We studied the postoperative infection after hepatectomy based on the risk factors in the CDC
guideline and the results of perioperative culture. Patients and methods : Subjects were 80 patients undergo-
ing hepatectomy from January 2003 through June 2005. We cultured nasal discharge and gastric juice ob-
tained preoperatively and sputum, bile, and ascites obtained one day after surgery. We studied the frequency
of postoperative infection and risk factors. Results : Bacteria were detected in 27% of nasal discharge, 59% of
gastric juice, 52% of sputum, 19% of bile, and 5% of ascites. Postoperative infection occurred in 15/80 cases
(19%), and 11 of 15 bacteria detected from infected site were identical to bacteria detected before and 1 day
after surgery. Univariate analysis suggested that significant risk facters for postoperative infection were posi-
tive culture in sputum, bile, and ascites (p<<0.05). Factors associated by multivariate analysis with postopera-
tive infection included gender, glucose intolerance, liver fibrosis, operation time, and positive culture (p<0.05).
Conclusions : Our results suggest that patients with liver cirrhosis may be at high risk for postoperative in-
fection. Perioperative positive culture in sputum, bile, and ascites is the risk factor for postoperative infection,
and this information of perioperative culture may be useful in appropriate selection of antibacterial agents
against postoperative infection.
Key words : liver surgery, postoperative infection, bacteria carrier
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