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Table 4 Early-stage

.. N Hepatolithiasis HCC Metastatic carcinoma
complications following n =42 n— 193 n—=13
hepatectomy

Death 0 4 (2.2%) 1 (1.4%)
Surgical site infections 10 (23.8%)* 22 (11.3)** 2(27)
Remote site infections 2 (4.8) 8 (4.1) 3@
Bile leakage 2 (4.8) 7 (3.6 1(1.4)
Tleus 124 5(2.6) 227
Disturbance of liver function 4 (9.5) 8(4.1) 4 (5.5)
Pancreatitis 3(1.1) 526 2(2.7)
Gastrointestinal bleeding 124 526 1(1.4)
* p = 0.034 compared with Intractable ascites 124 10 (5.2) 0
HCC, p <0.001 compared with  ypraceable pleural effusion 12.4) 11 (5.7) 1(1.4)
zetasia;coc;:"mma " Intraabdominal bleeding 124) 105) 0
mesraic car:;‘;‘::ed he Others 2 (4.8) 6(.1) 3 (4.1)
Table 5 Incidence of surgical site infections after hepatectomy
Hepatolithiasis (a) HCC (b) Metastatic carcinoma (c¢) p Value
=42 =19 =73 @vs. () @vs. @ (b)vs. ()
Surgical site infections (SSIs)
Superficial or deep incisional SSIs 5 (11.9%) 15 (7.8%) 1 (1.4%) ND <0.001 0.050
Organ/space SSIs 5(11.9%) 7(3.6%) 11.4%) 0.029 <0.001 ND
Remote site infections
Respiratory infections 1 (2.4%) 3(1.6%) 2(2.7%) ND ND ND
Urinary tract infections 0 1(05%) 0 ND ND ND
Catheter-related infections 1(2.4%) 4(21%) 1(1.4%) ND ND ND

Table 6 Distribution of bacterial strains isolated from bile during
hepatectomy

Hepatolithiasis HCC Metastatic
(n=42) (n = 51) carcinoma
(n=20)
No. of patients with 35 (83.3%)* 4 (7.8%) 2 (10.0%)
positive culture (%)
Bacterial flora (mono/poly) 22/13 4/0 2/0

* p < 0.001 compared with HCC or metastatic carcinoma

carcinomas. There was no significant difference in the
incidence of SSIs in regard to the type of liver resection
(ie., major versus minor hepatectomy) including the
patients with HCC and those with metastatic carcinoma.

Distribution of bacterial strains isolated from bile
during the operation and those detected from SSIs

The distribution of bacterial strains isolated from bile during
the operations is shown in Table 6. The overall positive

culture rate in the bile in this study was 36.2%, although the
rates were 83.3, 7.8, and 10.0% for hepatolithiasis, HCC, and
metastatic carcinoma, respectively. A significantly higher
(p < 0.001) positive bile culture rate was found for hepato-
lithiasis compared with HCC or metastatic carcinoma.
Similarly, polymicrobial infections were not detected in the
patients with HCC or metastatic carcinoma, whereas
polymicrobial infections were detected in the bile of as many
as 13 of the 35 patients (37.1%) with hepatolithiasis.
Relationships between bacteria isolated from bile during
the operation for hepatolithasis and those detected from
SSIs are shown in Table 7. Fifty-two bacterial and fungal
species were isolated from bile and fourteen bacterial and
fungal species were detected from SSIs. The detection rates
of Enterococcus sp., Escherichia coli, and Klebsiella sp. in
the bile were 19.2, 21.2, and 13.5%, respectively, and in a
similar pattern, the detection rates of Enterococcus sp.,
E. coli, and Klebsiella sp. from SSIs were 21.4, 21.4, and
14.3%, respectively. Case-specific data of SSI-positive
patients, comparing bacterial species isolated from bile
during the operation for hepatolithasis and bacterial species
isolated from SSIs, are shown in Table 8. In 8 of the 10
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SSI-positiive patients, a similar relationship was found
between bacteria isolated from the bile during the operation
for hepatolithasis and bacteria isolated from SSIs.

Table 7 Relationship between bacteria isolated from bile during
operation for hepatolithasis and those detected from SSIs

Isolated bacterial Isolated bacterial
species in the bile  species from SSIs

Gram-positive cocci

MRSA 0 1

MSS 0 1

S. epidermidis 1 1

CNS 2 0

Streptococcus sp. 2 0

Enterococcus sp. 10 (19.2%) 3 (21.4%)

Others 2 0

Total 17 (32.7%) 6 (42.9%)
Gram-negative bacilli

E. coli 11 (21.2%) 3 (21.4%)

Klebsiella sp. 7 (13.5%) 2 (14.3%)

Enterobacter sp. 3 1

Pseudomonas sp. 5 2

Serratia sp. 2 0

Bacteroides sp. 3 0

Others 3 0

Total 34 (65.4%) 8 (57.1%)
Fungi

Candida sp. 1 0

Total (bacteria + fungi) 52 14

(Number of strains)

MRSA methicillin-resistant Staphylococcus aureus, MSS methicillin-
sensitive Staphylococcus aureus, CNS coagulase negative Staphylo-
coccus aureus

Discussion

Infections frequently occur after a liver resection and cause
a significant proportion of postoperative complications.
According to the National Nosocomical Infections
Surveillance (NNIS) report, SSI rates range from 3.24 to
7.04% after hepato-pancreaticobiliary surgery [4]. Several
studies suggest an important role for the liver in postop-
erative infection [13, 14]. Schindl et al. [15]. reported a
relationship between the resected liver volume and the
incidence of postoperative infection. A significant loss of
hepatic phagocytes (Kupffer cells) and the decreased syn-
thesis of hepatic proteins involved in antigen recognition,
opsonisation, and phagocytosis are considered to result in
impaired innate immune function following major liver
resection, consequently rendering the patient more
susceptible to infection [16].

Some infections may be dependent on the condition of
patients, the extent of liver resection performed, and liver
function; however, other infections are determined by a
multitude of factors. Ten percent to 30% of patients with
cirrhosis or chronic liver dysfunction developed postoper-
ative bacterial infections after undergoing an abdominal
surgical procedure [17, 18]. Pessaux et al. [19]. reported
that 37 (28.4%) of 130 patients with cirrhosis developed a
postoperative infection. This high prevalence of infectious
complications in cirrhotic patients can be explained by
impaired immune defense mechanisms [16], including
reticulo-endothelial system dysfunction, granulocyte
dysfunction, and disturbed blood sugar control. Changes in
the digestive flora and in the intestinal barrier may also
play a role in the pathophysiology of bacterial infections
during cirrhosis. Cirrhosis and chronic liver dysfunction
with HCC are risk factors for global infectious complica-
tions [16].

Table 8 Case-specific data of SSI-positive patients following hepatectomy for hepatolithiasis

Patients Hepatectomy Bacterial species in bile Bacterial species Type of SSI
(age, years; sex) procedure during hepatectomy isolated from SSI

1 61 F Left hepatectomy E. coli, Bacteroides sp. E. coli (o]
2 51M Left hepatectomy Enterococcus sp., Klebsiella sp. Enterococcus sp., MRSA (0]
3 42 M Lateral sectionectomy Klebsiella sp., Bacteroides sp. Kiebsiella sp. (o]
4 54 M Lateral sectionectomy E. coli Enterobacter sp., MSSA (o]
5 65 F Right hepatectomy Enterococcus sp., Klebsiella sp. Enterococcus sp., Klebsiella sp. (o]
6 46 F Lateral sectionectomy Enterococcus sp., E. coli Enterococcus sp S
7 55F Lateral sectionectomy E. coli E. coli, S. epidermidis S
8 67F Right hepatectomy Serratia sp. Pseudomonas sp. S
9 M Left hepatectomy E. coli, Bacteroides sp. E. coli S
10 69 F Left hepatectomy Pseudomonas sp. Pseudomonas sp. S

Species shown in boldface are isolated both in bile and from SSI at the same patient
O organ/space SSI, § superficial or deep SSI
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Several recent studies have shown that antimicrobial
prophylaxis during the preoperative period reduces the
incidence of SSIs [7]. If prophylactic antibiotics are not
used in surgery patients, the reported incidence of incisional
SSIs is 30-50% [20, 21]. Our study involved the SSI data of
patients receiving prophylactic antibiotics under the CDC
guidelines. Although there have been no published data
about the effectiveness of postoperative administration of
antibiotics, an additional 1-3 days of antibiotics were
administered to the patients in our study. The incidence of
SSIs after hepatectomy for the patients with hepatolithiasis
in our study was higher than that in the patients with HCC
and those with metastatic carcinoma. The mean age of the
patients with hepatolithiasis was younger than the mean age
of the patients with HCC and metastatic carcinoma. No
patients with hepatolithiasis had liver cirrhosis and diabetes.
We found a significant relationship between bile infection
and the incidence of postoperative SSIs. Our study showed
a similar relationship between bacterial species isolated
from the bile during the operation for hepatolithasis and
bacteria isolated from SSIs. Biliary stone disease such as
hepatolithiasis is the most common cause of biliary
obstruction, and the common biliary pathogens, including
Escherichia coli, Klebsiella sp., and Enterococcus sp., were
isolated in patients with hepatolithiasis [5]. The incidence
of bile infection in patients receiving elective surgery is
considerable and is associated with a significant degree of
mortality and morbidity. Although all of the patients in our
study underwent a hepatectomy without reconstruction of
the intestine or the biliary tract, the highest incidence of
SSIs after hepatectomy was observed in patients with
hepatolithiasis. The reason for this high rate may be due to
the fact that a small amount of infectious bile contaminated
the cut edge of the liver. Our study suggests the existence of
a relationship between postoperative SSIs and bile infec-
tion, thus supporting the proposed relationship between
post-hepatectomy infection and such variables as liver
function, blood sugar control, and nutritional status.
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4. EPUTLT
b) AL RO A FIRF YRR

EBE— BN E X = HOREH EEAR
EEEMmE BEHRE % HMF EBHZ BEBEFX

(BE) 25t3BEOESICHL, RFREXBBREB CHoTH
UIRRTREE B DA HIIE R, BHIRR%E T LA ISEA TR PRIIRE T
HBIEPBESNTVS. HEBICHITBZILUIAVIEFOLFOX
(fluorouracil+calcium folinate+oxaliplation) &9 F4ZBUEERERD
StADHESN, URRTREE SN T HPDCHURREFTONE
EEZPND. IRTUEREGBICHTZNANEGEBLREER
European Organization for Research and Treatment of Cancer
(EORTC) MERRABRDBR, BKTHRAEBRE L THILLICH, &
TlREHBIRAPREEEASND.

G I prehensive Cancer Network (NCCN) 44 ¥ A
YOTIE, UIBRTT B 2% R R IE RS O G 03 IR
VL 4R O KBS HA LR H: O AR L2 pE v, & L THimiEDILEREVHITON TS, —
{LEEREE A KR IR O R BIBR & 17 9 4% 75, RO TKIGRERT A F I 4 > ] (20094
K[PRIMLD2DH 5. ARTIRERERE AEH fi) 2T, AT LR SRR R SR & L T
ROBED S RIHAALERED L T A V@R, FTRELMESHONTEY, ZOHHE L TR
UJI‘;?W YA4IVY, EHRNETe E LO\/\’CJlJ.’\Z;S FUDBHLINTWERWT &, IEEYDFID TR
PR s SRR Ay 3 HE& % A fabitl, BEHNC X 2 IFRRE R BT A BF
FEDHIN T &% HIF TV A, Gruenberger 521
HRBRTTHE & b B KR iEf szt L VIR e $ 56 #1112 XELOX (capecitabine +
THIR LSRR % AT 2 e & LC, MEBHH/ oxaliplatin) +bevacizumab |2 X 2 #FhiHlih b
12 & B BRAERL KT, NER O G, PEEMATL, W I b — 30946 %, RO
down staging, in vivo TOALEFEFREDOHEIM: D YIRH929% T V), kA PEIE D 3 4 5 R Hif
HERENEZOND, &P O National Com- BIFBAECERZLEREL TS, T/
European Organization for Research and Treat-
ment of Cancer (EORTC) 40983 51 F-4i7 Hifh
" Curative hepatic resection after chemotherapy for HLRMEORLERERTREILEL, WD
colorectal liver metastasis WEHHZ 3317 2 ML AWM O B2 LR & #
R Karashima, T. Beppu (#:443%), A. Chikamoto, T, ELTWAEDY, ZhERWHEICLILFRELITo
Is_h_iko (F%Am), S. Saito, N. Sato, T. Masuda, N. Haya§_l1} THY, W RRTEAIRO B OEMEDTR S N

Git0), M. Watanabe (G#fili), H. Baba (#d%) : fit4<
KWL RL 2. DT TR, ATRTHBI RIS DO VW TIZ4S &
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1. IRTEERFERICH T 2 LEMENR & IR

HREE () & FZEH HE BB B (%) FFETBRER (%)
Kohne & (2005)® | 5-FU/LV 216 34 3
Alberts 5 (2005)¢ | 5-FU/LV/L-OHP 42 50 40
Delaunoit 5 (2005)” | 5-FU/LV/L-OHP 267 50 37
Ho & (2005)® | 5-FU/LV/CPT 40 55 10
Kohne & (2005)® | 5-FU/LV/CPT 214 62 7
Falcone & (2007)® | 5-FU/LV/CPT 122 34 6
Seium & (2005) @ | 5-FU/LV/L-OHP/CPT 30 78 23
Masi & (2006) *» | 5-FU/LV/L-OHP/CPT 74 72 189
Falcone & (2007)® | 5-FU/LV/L-QHP/CPT 122 60 15
Coskun & (2008) | Cape/L-OHP 35 37 11
Van Cutsem & (2009)® | 5-FU/LV/L-OHP/Bev 73 ND 203
or Cape/L-OHP/Bev
Van Cutsem & (2009) ® | 5-FU/LV/CPT/Bev 37 ND 14.3
Tabernero 5  (2004) ¥ | 5-FU/LV/L-OHP/Cet 43 81 16
Diaz Rubio»  (2005) ® | 5-FU/LV/L-OHP/Cet 43 72 19
Folprecht & (2009) @ | 5-FU/LV/L-OHP/Cet 56 85 40
Rougier & (2004) ™ | 5-FU/LV/CPT/Cet 23 46 30
Folprecht & (2006) ™ | 5-FU/LV/CPT/Cet 21 67 19
Min & (2007) ™ | 5-FU/LV/CPT/Cet 39 30
Folprecht & (2009) @ | 5-FU/LV/CPT/Cet 55 66 43

5-FU : fluorouracil, LV : calcium folinate, L-OHP : oxaliplatin, CPT : irinotecan, Cape : capecitavine, Bev :

bevacizumab, Cet : cetuximab, ND : not determined

DNELLEHRFAPLETHS.

MBI YIBEARE & 200 & W KGRI 12
BWT, EHLFEREHLER) LRI IZUIBRT B
L BIERIDEEIZ3~40 % 12, TR EE
BEGRA LA TIZ143~43 % " LR &
NTW3 (Rl). METEILRY T4 7L b
Ry, FOBRoOEED & F & L0nBMICIE
W T &RV, HE# O fluorouracil (5-FU) /
calcium folinate (LV) #¥£(2 oxaliplatin %° irinote-
can, SHICHFEMERELHATIBEOK
BRE LR IC BV TIE, BRI IR AT
YIRRTRE L 2 BIEFIM TN TRV EWV) T L
RENTVA,

LR & ) YIBRTTRE & 72 o ZIEBI DT EIBR
HOTF,IE, MRBEFICUIBRTT EE 2 iR B L)
BERITLABELABETHL LREShTY
220 Ff: Adam b2 IZHBEICYIBRTGE T
H otz KIGHIFIER 18461 o & — PFE % 1T

v, 2 LSRR YR EE & 2 o 22 ER O 4
FAEFMASETION, 104ETI5 %, &4
FWRIE54ET33 %, 104ET27 B EVD BiFL
BB ERELTWS, 542, IFHMIERAITIR
LFREDZNRD N L PIBRTTHE & 7 5 RHPH
BiCEWC &2 (LR ONEEH/ N R E
B EFIBRZEOTFESRIFTHE L ELHR
HEINTWS, B, FHbERELIAGDE
nd, RIVIRTH->TH ROYIBRE FRICAERE
BRiRWEOHELH D, ThbidnwFhbibs
WO REFN X L THRARM I TR % 17
A EDERYBEIIFLF— S LEZLNS.

TOAR;

IR RENFIERE B\ & B LR % 11T 3 2 1
DLY A VERIZOWTHERS,

H#AT - BERBROLFEREL, FOLFOX (5-
FU+LV +oxaliplatin) &% % \» i3 FOLFIRI (5-
FU +LV +irinotecan) ##: % first lined~X— 2 &
THONRINETCOEEERTH), BREFOLXE
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RIEEFT A4 F 94 T, MEETHhid bevaci-
zumab 2 BEHT 5 Z LAER I TWw B (NCCN
4 K54 > Tid cetuximab b first line& LT
EHTE5). 20044 25% & N YIRAREFIE
B3+ 5 FOLFOX & FOLFIRID S >~ ¥ A1k
IEEAEk (GERCOR #Ek) 128 T, FOLFOX
B0l XHOBTEL 258EPEEIZSLZ N
(22% vs 9% ,p=002) Z & P#HmE i
First BEATHREEPII5-FUNR—RAOEFHL T A
2%t % bevacizumab @ E TR = RETL
b DTHHH, WEDRTHEE 2 o7 EFOF
THFEIEEH O ROEIFRZIT oxaliplatin ~X— 2
Db&HF A 15.4 %, irinotecan N— AH1L.7 %
L, WEDORODBEEDITID HEHhor. Wk
o 9 B AT R C 5 A7 8 Ml IR 2550 9 & i @ major
response 3 minor response#if & ) 4 HEH)
B (p=0028) £ SN TEH Y, oxaliplatin iz
bevacizumab Z MMz 7L T X A% o & b major
response & %2 2 AN Ao 72, Cetuximab iZD
WTH CRYSTAL#RER™, CELIMERY % & T
GBS HRE SN TS,

ATl DALEFEATE RAT A~ 72 6 TR A
WH T ELICREBILFBRESN TV B,
FOLFOX ## #: % (3 7% B 4% 14 | 4500 B 2 S 40 i
(sinusoidal obstruction syndrome : SOS) @B 5L
HEDHLENBEZEHHMLERTWVWAS®, SOSIZL 5
[ MEERIN-CIBR e D FFRE R, ARG PHEDRIMZE &
BRBESNTVDE 2N, FRECHICIEESE L
WwEEN TS, F 7 bevacizumab % #:f3
% & FOLFOX #ti: 14D SOS A%l L, Witk
EORENFLT HUEEIRIESAT NS
#i%)ff, superparamagnetic iron oxide particles
(SPIO) -MRIA*Z @ SOS % ¥R T B L D
BUREVHRE* b H D, —7F, FOLFIRIFEIX
FOLFOX ###: & 0 & Il %% (steatohepatitis)
DRESENB N EHEINTEY, WEY:
g R a7 *h34 F U, EOREBNILIFEIEEH 90 B EL
HORTHEDSFEIIHNE SNTNED,

PLEX b, {LEFGEDZER L& ORIk %
PRI IZ AN E, S LERED L T Vi8R
& LTt FOLFOX ##iE % first linedX—R L
AONEHEEZ N, HTEMNERELAT
BIEERERTIRETHLHA, KEFRIINTEAE
HhoDWELR T Ak {, BRRABKE L

CLEREVPBEY LHEIEDSI A I VI TH
YIBRIZBE A B DA, i x BREIRT L IXE
i TdhsH. FOLFOXEEIZDWTWw 2L, HE
MtEH LRI T CORMIz4~6T— A% (B
2~3 7 H) EMEShTWE®® —% 61—
RAEBRISHFEFOBRBEOEHE) R 2 O3
HEREBHOEME EAEHEN TSI T2,
{LZBREER L 7236 O K complete
response (CR) BIOHAR I LiF LITFIREL 25
HTa&»5H. CTECRLE %o 2 JFint 66 Bl OKE
Tix, 55610 (83 %) ISHEEMICH B\ T ESIC
o THOBERAREHS L TW2*, (KM CR
B35 5 NI L2 oo 72 DT LA EH I
JFEIBR % MEfT L2 L D AR (p = 0.006) TH 5.
Lo LED—T, LA % LTI L 7%
o B TR ITHOFHRICHEENH L T
ENBO ol ZERKRMIZ CRTH o THIFIBE
AT RETRZVWEEZOLNS. MK
CRIZ% % LT PIIREDRIEA W & 2 5 Wk
AR SN TB OV, FERBITIHEIBRA T
HDDIZ, (LR E L TERRN CR%#EB]
THDIER TRV, YRAEFERHIC b
M E T A5E132~33— A T LICHEIRD
RHEERT, FFOIRTTHE & B S hiud 3 4%
PIZFMEFTH Z L ANERBAEIR LiIco b s L

LETIE, MR EIBRTTEE & M S B s
BHNC IR E EITL, AR LT
FOLFOX #6323 — AT L TV 5. YIBRAHEN
IERICH L Tid, oxaliplatin 2MEIREM & 42 o 72
20054E5 8 UL X FOLFOX 2 #— iR & L T
first line D HLERLZMTLTEBY, LR
FEEREUER & L T bevacizumab 2 A L, WK%
WEMGET AL ICLTWS. T/, BRVER
LIRS A IBRTTE & 72 o 72 & 3 AR5 4D
BEMTT2A5E LTEY, IR RRES
H D LB L TILFREIRICT ¥ 4 sk
G2 PG L CARER R MEZHEL TV A,

200545 A LU CBR AN BE & B VX T AR &
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heZran, HLFERELBITLERIR
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