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Figure 2. Relationship between DPD and TP expression ratios to -
actin in primary sites (r=034, p=0.0004) and liver metastases (r=0.68,
p<0.0001) of colorectal carcinomas.

results were controversial. Inokuchi er al. reported that the
DPD, OPRT and TP mRNA levels were significantly higher
in liver metastases than in primary tumors and that TS
mRNA levels did not differ significantly (18), however, they
did not use the LCM method to purify tissue. DPD, TP and
OPRT were reported to show higher expression levels in
normal liver tissue than in the liver metastases (19). The
contamination of normal liver tissue with metastatic liver
tissue may have affected their results. Kuramochi er al.
reported no significant differences between median mRNA
expression levels of TS, DPD, TP and OPRT in primary
carcinoma and those in corresponding liver metastases (19).
Their TP expression levels were lower in the metastatic liver
site than in the primary sites, but not significantly.

We also demonstrated that the mRNA expression levels of
TS, DPD, TP and OPRT in liver metastases were
significantly correlated to those in primary sites of CRCs.
Kuramochi et al., using the LCM method, reported a
significant correlation for TS mRNA expression between
primary carcinomas and corresponding liver metastases and
no correlation for DPD, TP or OPRT (19). Their method was
similar to ours. These different results may be due to the
sample condition or sample size.

Among the four genes that were studied, a significant
correlation was observed between DPD and TP both in the
primary siles and the liver metastases. Inokuchi er al. and
Kuramochi et al. reported similar results (18, 19). Mori ez al.
reported a positive correlation between DPD and TP protein
levels in colorectal, pancreatic, esophageal, bladder, cervical,
hepatic and gastric carcinomas (20). It was reported that DPD
and TP gene expression in CRCs were associated with tumor
progression (21, 22). A high level of TP gene expression is
reported to be associated with non-responsiveness to SFU
(11). TP is supposed to play as an important role in tumor
progression and S5FU sensitivity as TS or DPD.

The expression of 5FU-related enzymes has been used to
predict the therapeutic efficacy and survival of SFU-treated
patients. It has been reported that the clinical response and
survival rates in response to SFU-based chemotherapy for
patients with CRC are related to the expression of TS, DPD
and TP (9, 23). We also reported that the expression levels of
DPD and TP mRNAs in primary CRCs was significantly
predictive of the therapeutic response to hepatic arterial
infusion of SFU (24). The expression of these enzymes is
important for guiding the rational selection of
chemotherapeutic regimens. Physicians should consider using
a regimen that includes irinotecan (CPT-11) for patients who
show a high expression of TS, DPD and TP in their
carcinomas. In this study, we showed the positive correlation
of gene expression of TS, DPD, TP and OPRT between
primary carcinomas and liver metastases. Analysis of primary
carcinomas can be used to predict the gene expression level in
the liver metastases. Our results confirm the idea that the
levels of gene expression in primary carcinomas can be used
for directing the strategies of the chemotherapy against
metastases. We have not examined the gene expressions in
extrahepatic metastases such as lung metastases. Further
studies are required for metastases from other organs.

References

I Gayowski TJ, Iwatsuki S, Madarniaga JR, Selby R, Todo S, Irish
W and Starzl TE: Experience in hepatic resection for metastatic
colorectal cancer: analysis of clinical and pathologic risk factors.
Surgery 116: 703-710, 1994.

2 Scheele ], Stang R, Altendorf-Hofmann A and Paul M:
Resection of colorectal liver metastases. World J Surg 19: 59-71,
1995.

-201—

1480




Sameshima et al: 5-FU-related Gene Expression in Primary and Liver Metastases of CRC

3 de Gramont A, Figer A, Seymour M, Homerin M, Hmissi A,
Cassidy J, Boni C, Cortes-Funes H, Cervantes A, Freyer G,
Papamichael D, Le Bail N, Louvet C, Hendler D, de Braud F,
Wilson C, Morvan F and Bonetti A: Leucovorin and fluorouracil
with or without oxaliplatin as first-line treatment in advanced
colorectal cancer. J Clin Oncol 18: 2938-2947, 2000.

4 Goldberg RM, Sargent DJ, Morton RF, Fuchs CS, Ramanathan
RK, Williamson SK, Findlay BP, Pitot HC and Alberts SR: A
randomized controlled trial of fluorouracil plus leucovorin,
irinotecan, and oxaliplatin combinations in patients with
previously untreated metastatic colorectal cancer. J Clin Oncol
22: 23-30, 2004,

5 Kemeny NE, Niedzwiecki D, Hollis DR, Lenz HI, Warren RS,
Naughton MJ, Weeks JC, Sigurdson ER, Herndon JE, 2nd,
Zhang C and Mayer RJ: Hepatic arterial infusion versus systemic
therapy for hepatic metastases from colorectal cancer: a
randomized trial of efficacy, quality of life, and molecular
markers (CALGB 9481). J Clin Oncol 24: 1395-1403, 2006.

6 Langenbach RJ, Danenberg PV and Heidelberger C:
Thymidylate synthetase: mechanism of inhibition by 5-fluoro-
2'-deoxyuridylate. Biochem Biophys Res Commun 48: 1565-
1571, 1972.

7 Peters GJ, van der Wilt CL, van Triest B, Codacci-Pisanelli G,
Johnston PG, van Groeningen CJ and Pinedo HM: Thymidylate
synthase and drug resistance. Eur J Cancer 3/A: 1299-1305,
1995.

8 Roobol C, De Dobbeleer GB and Bernheim JL: 5-Fluorouracil
and 5-fluoro-2'-deoxyuridine follow different metabolic
pathways in the induction of cell lethality in L1210 leukaemia.
Br J Cancer 49: 739-744, 1984.

9 Salonga D, Danenberg KD, Johnson M, Metzger R, Groshen S,
Tsao-Wei DD, Lenz HJ, Leichman CG, Leichman L, Diasio RB
and Danenberg PV: Colorectal tumors responding to 5-
fluorouracil have low gene expression levels of
dihydropyrimidine dehydrogenase, thymidylate synthase, and
thymidine phosphorylase. Clin Cancer Res 6: 1322-1327, 2000.

10 Inoue T, Hibi K, Nakayama G, Komatsu Y, Fukuoka T, Kodera Y,

Ito K, Akiyama S and Nakao A: Expression level of thymidylate

synthase is a good predictor of chemosensitivity to 5-fluorouracil

in colorectal cancer. J Gastroenterol 40: 143-147, 2005.

Metzger R, Danenberg K, Leichman CG, Salonga D, Schwartz

FEL, Wadler S, Lenz HJ, Groshen S, Leichman L and Danenberg

PV: High basal level gene expression of rhymidine

phosphorylase (platelet-derived endothelial cell growth factor)

in colorectal tumors is associated with nonresponse to 5-

fluorouracil. Clin Cancer Res 4: 2371-2376, 1998,

12 Lord RV, Salonga D, Danenberg KD, Peters JH, DeMeester TR,
Park JM, Johansson J, Skinner KA, Chandrasoma P, DeMeester
SR, Bremner CG, Tsai PI and Danenberg PV: Telomerase
reverse transcriptase expression is increased carly in the Barrett's
metaplasia, dysplasia, adenocarcinoma sequence. J Gastrointest
Surg 4: 135-142, 2000.

13 Ichikawa W, Takahashi T, Suto K, Nihei Z, Shirota Y, Shimizu
M, Sasaki Y and Hirayama R: Thymidylate synthase and
dihydropyrimidine dehydrogenase gene expression in relation to
differentiation of gastric cancer. Int J Cancer 112: 967-973,
2004.

1

14 Emmert-Buck MR, Bonner RF, Smith PD, Chuaqui RF, Zhuang
Z. Goldstein SR, Weiss RA and Liotta LA: Laser capture
microdissection, Science 274: 998-1001, 1996.

15 Farrugia DC, Ford HE, Cunningham D, Danenberg KD,
Danenberg PV, Brabender J, McVicar AD, Aherne GW,
Hardcastle A, McCarthy K and Jackman AL: Thymidylate
synthase expression in advanced colorectal cancer predicts for
response to raltitrexed. Clin Cancer Res 9: 792-801, 2003.

16 Heid CA, Stevens I, Livak KJ and Williams PM: Real-time
quantitative PCR. Genome Res 6: 986-994, 1996.

17 Gibson UE, Heid CA and Williams PM: A novel method for
real-time quantitative RT-PCR. Genome Res 6: 995-1001, 1996.

18 Inokuchi M, Uetake H, Shirota Y, Yamada H, Tajima M and
Sugihara K: Gene expression of S5-fluorouracil metabolic
enzymes in primary colorectal cancer and corresponding liver
metastasis. Cancer Chemother Pharmacol 53: 391-396, 2004.

19 Kuramochi H, Hayashi K, Uchida K, Miyakura S, Shimizu D,
Vallbohmer D, Park S, Danenberg KD, Takasaki K and
Danenberg PV: 5-fluorouracil-related gene expression levels in
primary colorectal cancer and corresponding liver metastasis. Int
J Cancer 119: 522-526, 2006.

20 Mori K, Hasegawa M, Nishida M, Toma H, Fukuda M, Kubota

T, Nagasue N, Yamana H, Hirakawa YSCK, Ikeda T, Takasaki

K, Oka M, Kameyama M, Toi M, Fujii H, Kitamura M, Murai

M, Sasaki H, Ozono S, Makuuchi H, Shimada Y, Onishi Y,

Aoyagi S, Mizutani K, Ogawa M, Nakao A, Kinoshita H, Tono

T, Imamoto H, Nakashima Y and Manabe T: Expression levels

of thymidine phosphorylase and dihydropyrimidine

dehydrogenase in various human tumor tissues. Int J Oncol 17

33-38, 2000.

Shirota Y, Ichikawa W, Uetake H, Yamada H, Nihei Z and

Sugihara K: Intratumoral dihydropyrimidine dehydrogenase

messenger RNA level reflects tumor progression in human

colorectal cancer. Ann Surg Oncol 9: 599-603, 2002.

22 Takebayashi Y, Akiyama S, Akiba S, Yamada K, Miyadera K,
Sumizawa T, Yamada Y, Murata F and Aikou T
Clinicopathologic and prognostic significance of an angiogenic
factor, thymidine phosphorylase, in human colorectal carcinoma.
T Natl Cancer Inst 88: 1110-1117, 1996.

23 Meropol NJ, Gold PI, Diasio RB, Andria M, Dhami M, Godfrey
T, Kovatich AJ, Lund KA, Mitchell E and Schwarting R:
Thymidine phosphorylase expression is associated with response
to capecitabine plus irinotecan in patients with metastatic
colorectal cancer. J Clin Oncol 24: 4069-4077, 2006.

24 Sameshima S, Tomozawa S, Horikoshi H, Motegi K, Hirayama
I, Koketsu S, Okada T, Kojima M, Kon Y and Sawada T: 5-
Fluorouracil-related gene expression in hepatic artery infusion
treated patients with hepatic metastases from colorectal
carcinomas. Anticancer Res 28: 389-394, 2008.

2

—

Received January 17, 2008
Revised March 18, 2008
Accepted March 26, 2008

—202—

1481




World J Surg
DO 10,1007/£0268-008-9831-2

Whldyotmrnal
of \‘f.'r_l_\'::

Risk Factors of Surgical Site Infection After Hepatectomy

for Liver Cancers

Shin Kobayashi « Naoto Gotohda + Toshio Nukagohri -
Shinichiroe Takahashi -+ Masaru Konishi « Taira Kinoshita

© Sociéte Intemnationale de Chinugie 2008

Abstract

Background Risk factors of surgical site infection (S51)
after hepatectomy under the guideline of Centers for Dis-
ease Control and Prevention (CDC) are not well examined.
Methods Hospital records of consecutive patients who
underwent hepatectomy without biliary reconstruction for
liver cancers were reviewed retrospectively. Prophylactic
antibiotics were given to patients just before skin incision
and every 3 hours during the operations. Climicopatholog-
ical factors were compared between patients who
developed SSI and those without it

Results  There were 405 patients identified, and the inci-
dence of SS1 was 23 cases (5.8%). In multivaniale analysis,
mtraoperative bowel injury, blood loss 2000 ml, and age
older than 65 years were significant nsk factors of SSI after
hepatectomy

Conclusions Prophylactic antibiotics were necessary only
during the operation for most patients who underwent
hepatectomy without biliary reconstruction. However,
patients  with intraoperative bowel injury, blood loss
>2000 ml, and age older than 65 years are at risk to
develop SSI and might need additional administration of
prophylactic antibiotics after surgery.

Introduction

Use of antibiotics is one of the main techniques to prevent
surgical site infection (SS1) after surgery. There has been
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tremendous accumulation of evidence during the last three
decades with regard to the optimal methods of its admin-
istration [1]. The Centers for Disease Control and
Prevention (CDC) recommended in its 1999 guideline to
maintain therapeutic levels of prophylactic antibiotic dur-
ing the operation and, at most, a few hours after closure of
incisions [2]. However, it is well known that incidence of
S8l is greatly influenced by patients’ underlying general
status and penoperative factors [3]. Disease and procedure-
specific risks and use of prophylactic antibiotics are not
well examined, except for colorectal surgery [4, 5), open
heart surgery [6], cholecystectomy (7, 8], etc.

It 1s suggested that hepatectomy suppresses Kupffer cell
and T-cell function significantly, which renders patients
immunosuppressive [9]. Postoperative infection, including
§Sl. deteriorates hepatic failure in cases with limited
hepatic functional reserve. There is a wide vanety in
operation time, blood loss, transfusion requirement, elc.,
depending on the extent of parenchymal resection.
Underlying cirrhosis and hypoalbuminemia inhibits normal
wound healing [10]. However, perioperative factors that
should be considered a significant risk 1o develop SSI1 after
hepatectomy have not been clear. The purpose of this study
was to analyze the nisk factors of SS1 after hepatectomy
with prophylactic antibiotics under CDC guideline and to
clarify who might benefit from additional admimstration of
prophylactic antibiotics after operation,

Materials and methods
Patients who underwent hepatectomy for liver cancers
from November 2002 to December 2006 at National

Cancer Center East Hospital, Kashiwa, Japan, were iden-
tified and reviewed retrospectively. Patients who
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underwent hepatectomy without biliary reconstruction
regardless of diagnosis were included in the study. Patients
who underwent cholecystectomy along with hepatectomy
were included in the study, but those who underwent
simultaneous procedures, such as colorectal resection or
stoma closure, were excluded from the smudy.

The extent of hepatectomy was evaluated according to
the disease progression, liver function, and general condi-
tion of patients [1|]. Tumor progression and resectability
was assessed by imaging studies, such as contrast enhanced
computed tomography (CT) scans, magnetic resonance
imaging (MRI), hepatic arterial angiography, ultrasound,
and chest x-ray. Liver function was assessed by liver bio-
chemistry test, Child-Pugh grade [12], and the indocyanine
green retention rate at 15 minutes [13]. All patients were
reviewed before surgery at weekly conferences by hepatic
surgeons, medical oncologists, and interventional radiolo-
gists to discuss whether the planned procedures were
appropriate. Hepatic resection was performed under intra-
operative ultrasonographic guidance by the pean fracture
method with or without inflow occlusion (Pringle’s
maneuver). Anatomic hepatectomy was performed when-
ever possible, whereas partial resection was performed in
consideration of limited liver functional reserve or ana-
tomic location of the tumor. During parenchymal resection,
all blood vessels and bile ducts were ligated whenever
possible with 2-0 or 3-0 braided silk or vessel clip. One or
two closed drains were inserted at the ad  © operation in
the right subphrenic space or wherever close to the resected
liver parenchyma. Drains were removed when no reblee-
ding or hile leakage was observed on postoperative day
(POD) 3 or 4.

SSI was defined as a condition in which purulent dis-
charge was observed from any incision or space that was
manipulated during an operation within 30 days after the
operation with or without microbiological evidence as in
the guideline issued by CDC [2], and it was identified
retrospectively by reviewing clinical records of patients
who underwent hepatectomy. Remote site infection was
defined as a condition in which fever and leukocylosis were
present with bacteria in sputum. urine, catheter-tip, blood,
or other body fluid/space, or according to the physician’s
judgment regardless of microbiological evidence.

Patients were usually given two doses of cefazolin as
prophylactic antibiotics. One gram of cefazolin was
administered to patients within 30 minutes before skin
incision and another dose 3 hours later. When the operation
lasted more than 3 hours, additional doses were given
every 3 hours thereafter during the operation. No antibi-
otics were given after incisions were closed if patients had
already received two doses of cefazolin.

All data were compiled in a database for analysis
(Microsoft Excel and SPSS 11.0J) for Windows).

@ Springer

Differences between numerical variables were tested with
Mann-Whitney U test and those between categorical vari-
ables were tested with ¥ statistics. Multivariate analysis
was performed with logistic regression test. p < 0.05 was
deemed significant.

Results

During the period of study, 405 paticnts underwent hepa-
tectomy without biliary reconstruction for primary or
secondary liver cancers at National Cancer Center East
Hospital, Kashiwa, Japan. Of these 405 patients, 23
patients (5.8%) developed SSI (incisional, 20; organ/space,
3). Incisional SSIs were treated by opening incisions and
organ/space SSIs were treated by drainage under ultra-
sound guidance. The patient characteristics and
demographic variables are listed in Table 1. No differences
in these basic characteristics, except age, were observed
between patients with SS1 and those without it. Mean age
of patients with SSI was 68.2 years and was statistically
older than those without SSI. A cutoff value of aged
65 years had the highest statistical power (p = 0.016).
Patients” ASA score, comorbidities, and underlying liver
pathology were statistically similar between the two
groups.

Culture results of infecting organisms included Bacte-
roides faragilis (n = 3), Staphylococcus aureus (n = 2),
Klebsiera oxytoca (n = 1), Serratia marcescens (n = 1),
Escherichia coli (n = 1), Streptoccoccus anginosus
(n = 1), Streptococcus constellatus (n = 1), Enterabacter
cloacae (n = 1), Citrobacter braakii (n = 1), Citrobacter
freundii (n = 1), Corynchactenum species (n = 1), and
Candida species (n = 1).

The penoperative vanables are listed in Table 2. Oper-
ation time, red blood cell (RBC) trunsfusion requirement,
RBC transfusion volume, and intraoperative bowel injury
were statistically different between the two groups. Blood
loss did not reach statistical significance, but cutoff value
of 2000 ml had the significant power to predict SSI
(p = 0.003). Multivanate analysis of those vanables found
that intraoperative bowel injury, blood loss >2000 ml, and
age older than 65 years were the significant risk factors to
develop SSI1 after hepatectomy without biliary reconstruc-
tion (Table 3). Rates of 8] increased dramatically with the
number of risk factors present (Fig. 1). Patients with two or
more risk factors were statistically more likely to develop
SSI than those with none or only one risk factor,

During the same period, three patients died within
30 days from the operations. One patient died from pul-
monary embolism on POD 3, another died from brain
stroke on POD 3, and the other died from esophageal vanx
rupture on POD 9. Incidence of remote site infection was
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Table 1 Patient characteristics

and demographic variables for SSI(-) (N = 382) SSI(4) (N = 23) P value
patients with 551 compared with o0 (ypye 637 +05 682 + 2 0.034
those without it b :
=65 194 (509 I8 (78.3) a0l
<65 I88 (49 1) 52Ln
Gender” 0809
Male 285 (74.6) I8 (78.3)
Female 97 (25.4) 5(2L.T
Body mass index (kg/m®)* 238+ 06 236 £ 07 0583
Diabetes mellijus” 15 (19.6) 145 0,095
ASA score” 0488
| 11) (29.5) 7 (30.4)
2 243 (64.6) 16 (69.6)
3 22(59)
Diagnosis” 0566
HCC 239 (62.6) 13 (56.5)
Metastases 126 (33) 8(34.8)
Others 16{4.5) 2(87)
Viral hepatitis sernlogy® 0.858
* Mann-Whiney [/ test HBV 51 (14) 3(13)
. HCV 141 (387) 8(348)
Data are numbers with HBV and HCV T(1.9)
percentages in parentheses or Liver parenchyma” 0.758
means £ standard error of the Chronic hepatitis 105 (29.6) 9(9.1y
i Liver cirrhosis 93 (26.2) 5217
ASA Amencan society of ? &
snesthesiotogy, HCE Child class 0634
hepatocellular carcinoma. HAV A 355 (94.4) 21 (91.3)
hepatius B virus, HCOV hepaus B 21 (5.6) 2(87
Cviritg, SO0/ 3R Dndecyssin ICGI5R? 146 4 04 1554 16 0571

green 15 mun retennon rate

11 (2.5%) (pncumonia (n = 6). unnary tract infection
(n = 1). catheter infection (n = 1), epididymitis (n = 1),
unknown origin (n = 2)). Other morbidities included bile
leak (n = 9), retractable ascites (n = 6), ileus (n = 4),
trunsient renal insufhciency (n = 3), rebleeding (n = 3),
pleural effusion (n = 3), skin rash (n = 2), poor oral intake
(n = 2), dehinum (n = 1), transient heart failure (n = 1),
pulmonary embolism (n= 1), upper pgastrointestinal
bleeding (n = 1), wound dehiscence (n = 1). There were
four reoperations for three rebleedings and one wound
dehiscence.

Ihscussion

Our study clearly demonstrated the risk factors of SSI after
hepatectomy with prophylacuce anubiotics under the CDC
guidehine.  Intraoperutive  bowel injury. blood  loss

=>2000 ml, and uge older than 65 years were the significant
nsk factors. Although both alimentary tract surgerv and
hepatobiliary surgery are classified as clean-contaminated

[14], biliary wract without calculus 15 normally sterile
contrary to the alimentary tract, which has high bacterial
densities [15, 10]). Intraoperative bowel injury is suspected
to contaminate surgical field of hepatectomy without bili-
ary reconstruction and to increase the risk of SS1. Blood
loss reduces the concentration of antibiotics and is found to
be a nsk factor of SSI [17, 18], 1500 m! to 2000 ml of
blood loss is the suggested threshold to administer addi-
tional doses of cefazolin 10 maintain a concentration higher
than the minimum inhibitory concentration for the common
infecting organisms [19, 20]. Our threshold of 2000 ml of
hlood loss is compatible with previous findings. Elderly
patients also are reported to be susceptible to SSI [18, 21].
Because aging involves complex physiologic changes, it is
difficult to clanfy a definitive mechanism of the vulnera-
bility of elderly patients. Reduction in immune function is
one suggested mechamism [101].

Rates of 551 increased dramatically with the number of
the three risk factors present (Fig. 1). According to the
National Nosocomical Infections Surveillance (NNIS)
report, rates of SSI afier hepatopancreaticobiliary complex
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I:::‘f; fﬁ:':z’;g‘;"‘wh = SS1(—) (N = 382) 581 {(+) (N = 23) P valie
commpared with those withomt it oy oon e (ing 210 4 19 269 + 23 0.021
=3P 68 (17.8) 9(39.1) 0.017
<300 313 (82.2) 14 (60.9)
Pringle time {min)* 613+ 2 759 +£97 0.259
None" 26(73) 0 023
=0 331 (92.7) 20 (100}
Repeat resection” 110 (28.8) 4(17.4) 0.338
Blood loss (ml)* 1070 + 69 1928 + 470 0.068
>2000° 50 (13.2) 9 (39.1) 0.003
<2000 332 (86.8) 14 (60.9)
RBC transfusion (ml)* 177 £ 29 537 4 192 0.003
None” 297 (78.2) 12¢52.2 0.009
=0 83 (21.8) 11 (47.8)
Intraoperative bowel injury” 3(0.8) 4(174) <0.00/
Bile leak” 7(1.8) 20220 0087
R 1 seg {Couinaud)® 0.96
< 285 (74.8) 16 (69.6)
2-3 42 (11) 3013)
o i Wil U o >4 : 54 (14.2) 4(174)
b 2 test Resected weight (g)* # 21+19 269 + 77 0.281
e A— Largest tumor size (cm)* 38 +02 37+ 04 0.253
plroontags-in pacahiits o NNIS index" 0.184
means + standard error of the 0 293 (16.9) 14 (60.9)
mean 1 86 (22.6) 9(39.1)
RBC red blood cell, NNIS 2 2(05)
m"“‘i“' infection  poyoperative length of stay* 102 402 217457 <0.001
p=i) 2
Table 3 Multivaniate analysis of $51 risk factors
Pvalue  Odds ratio 100%
{95% confidence intervals) wor
Age >65 yr 0.027 34 (1.15-10.05) =W
Blood loss =2000 ml 0.004 44 (1.63-1191) = wk
Intraoperative bowel injury  <0.00/  20.08 (4-100.8) =
RBC transfusion 0.62 151 (0.31-7.42) z wf
Operation time >300 min 0.67 1.35 (0.34-5.32) &
SSI risk factors identified by univariaie analysis were compared by v
mullivanate analysis (logistic regression lest) 0 s : - - )
(161 w2 (1132 iy
surgery range from 3.24-7.04% [22]. Other reported rates The "“"‘mfkw£?$“ pecseni

of SSI after hepatectomy range from 4.6-25.2% [23, 24].
Compared with those previously reported rates, the rates of
S5l for patients with none or only one risk factor. 1.9% and
4.3% respectively, are considered allowable. Prophylactic
antibiotics for hepatectomy without biliary reconstruction
are necessary only during operations for patients with none
or only one risk factor. However, patients with two or more
risk factors developed SSI at statistically higher rates.
Fujita et al. [4] reported that two additional doses of

@ Springer

Fig. 1 Rates of S51 increased with the number of risk factors present,
Rates of 551 were not ically different b patients with one
risk factor and those without any factors, However, paticnts with two
or more nsk factors developed SSI at 4 significantly higher rate than
those with none or only one risk factor

postoperative antibiotics reduced the incidence of inci-
sional SSI from 14.2% to 4.3% compared with single-dose
preoperative administration in elective colorectal surgery
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[4]. Additional admmstration of postoperative antibiotics
mainiains therapeutic levels for longer bours and reduces
the incidence of SS1 more effectively for patients at higher
risk. Although there have been no published data con-
cerning the effectiveness of postoperative administration of
antibiotics in hepatectomy, Fig. | illustrates that patients
with two or more nsk factors may receive some additional
doses of postoperative antibiotics as in colorectal surgery.
Appropriaic doses of additional antibiotics are matters o
be discussed.

There were five infecting organisms that were resistant
o cefazolin: Bacteroides fragilis, Emterobacter, cloacae,
Serratia marcescens, Corynebacterium species, and Citro-
bacter species. Because some patients lack microbiologic
data, a definitive conclusion about the optimum choice of
prophylactic antibiotics was not possible. However, it is
cvident that cefazolin alonc was effective for most patients
who underwent hepatectomy without biliarv reconstruc-
tion. Two of the seven patients with intraoperative bowel
injury developed SSI with Bacteroides fragilis. Because
likely pathogens in alimentary (ract surgery are gram-
negative bacilli and anaerobes [2], postoperative antibiotics
with anaerobic coverage might be more effective for
patients with intraoperative bowel injury.

Postoperative infections, especially organ/space SSI,
sometimes delenorate hepatic function and may cause
moralities. We experienced 23 SSis and 11 remote site
infections, but none of the patients died from those infec-
tions. We speculate that our strict evaluation of extent of
hepatectomy using CT volumetry and liver function test
precluded some excessive hepatic resection and saved
postoperative hepatic function. Postoperative infection is
more likely to occur in patients with hepatic dysfunction
[25]. Our relatively low rate of major hepatectomy in
consideration of hepatic functional reserve might be related
to the fewer incidence of SSI.

RBC transfusion requirement and operation time were
significant nisk factors of SSI in univarate analysis, but
not in multivariate analysis. Transfusion has immunosup-
pressive effects on postoperative patients via reductions in
natural killer cell number and cytotoxic T-cell function
[26. 27] and is reported to be a risk factor of SSI in
colorectal surgery [28, 29]. However, controversy exists
concerning the causal relationship between transfusion and
SSI1 [30], and a recent meta-analysis denies the association
between transfusion and postoperative infection [31]. Our
result is consistent with the meta-analysis. Operation time
is another reported risk factor of SSI [18]. Cefazolin
exhibits time-dependent decrease in serum and tissue
concentration, and additional administrations are recom-
mended every 3 or 4 hours during operation to maintain
therapeutic levels of cefazolin [2]. Becanse all of our
patients received a second dose of cefazolin at 3 hours

from incision, serum and tissue concentration of cefazolin
was expected to excoed therapeutic levels dunng the
whole 1ime of operations for most patients. Influence of
operation ime on the incidence of SSI was suspected to be
minimized with additional dose of cefazolin at 3 hours
from incision.

Abdominal drainage after clective hepatectomy is con-
troversial. Some randomized, coowolled trals (RCTs)
reported increased incidence of SSI and other morbidities
associated with abdominal drainage and denied the routine
placement of drainage catheters [32, 33]. However, the
routine drainage group in those RCTs had drainage cath-
cters placed for at least 5 to 9days, which was
unnecessarily long. We almost routinely placed drainage
catheters but removed them on POD 3/4 or earlier if
postoperative bleeding and bile leakage were denied. Early
removal of prophylactic drains prevents intra-abdominal
infections [34]. We do not consider that abdominal drain-
age causes more infections if drains are removed on POD
3/4 or earlier.

Our study has several limitations. First, SS1 was detec-
ted indirectly by retrospectively reviewing patient records
and laboratory data. It has been suggested to be a less
accurate method than prospective direct observation of
surgical sites [2]. Some SSI might be possibly undetected
because of inappropriate patient records. However, indirect
case-finding by reviewing daily records and laboratory data
is the most widespread method of surveillance in the
medical literature. Its reported sensitivity is as high as
83.8-92.3% compared with prospective direct finding of
SSI [35]. Since then, we do not consider that our surveil-
lance method precludes the importance of our findings.
Second, it 1s a singlecenter study. Our department is one of
the highest volume centers in Japan and performs 250
hepatopancreaticobiliary cancer surgeries in a year. Also,
we do not perform operations on patients with end-stage
renal disease on dialysis due 0 inadequacies of dialysis
facilities. Our relatively low rate of SSI incidence may be
attributable to the high volume of cases and to the patient
selection.

Conclusions

Our study demonstrated that prophylactic antibiotics were
necessary only during operations and, at most. a few hours
after closure of incisions in most of the patients who
underwent hepatectomy without biliary reconstruction.
However, patients with intraoperative bowel injury, blood
loss >2000 ml, and age older than 65 years were at risk for
developing SS1. Patients with two or more nisk factors may
receive additional doses of postoperative antibiotics to
prevent SS1 more effectively.
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A case report of hepatectomy for initially unresectable colorectal liver me-
tastasis

Amane Takahashi. Naoto Gotoda. Taira Kinoshita, Masaru Konishi. Toshio Nakagori and
Shinichiro Takahashi*

*Dept. of Upper Abdominal Surgical Oncology. National Cancer Center Hospital East. Kashiwa,
Japan

Summary : Surgical resection is the most effective treatment for colorectal liver metastases
(CRLM), but curative resection can only be performed in 10-20% of all patients present-
ing with CRLM. An increase in response rate has been obtained by combining 5-FU-FA
with irinotecan (FOLFIRD) or oxaliplatin (FOLFOX) . This improved efficacy has resulted not
only in an increased survival for patients with palliative setting, but alse in the possibility
for patients with initially unresectable CRLM to undergo curative surgical resection after
downsizing by chemotherapy. A 69-year-old man was diagnosed with liver metastasis from
sigmoid colon cancer which resected 2 years ago. The patient was treated with 5-FU-FA
with irinotecan (IFL) as neoadjuvant chemotherapy because liver metastasis was unresect-
able. Liver metastasis had shrunk after 4 cycles of IFL. Therefore we performed radical
left hepatectomy and curative resection with pathological free margin was achieved. The
patient survived for 2 years and 10 months after hepatectomy with no evidence of recur-
rence.

Key words : liver metastasis, hepatectomy, chemotherapy, neoadjuvant
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