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Outcomes and predictors of microvascular invasion of
solitary hepatocellular carcinoma
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Aim: Microvascular invasion (MV) is an important risk factor
for early recurrence of hepatocellular carcinoma (HCC), but
preoperative prediction of MVI is difficult.

Methods: A retrospective review was undertaken on 167
patients with primary solitary HCC who underwent initial
hepatectomy. Independent predictors of MVI were identified,
and factors affecting disease-free survival in patients with MVI
were clarified.

Results: Of the 167 patients, 20 patients (12%) had MV1.
Recurrence rates of HCC after hepatectomy in MVI patients
were significantly worse than in patients without MVI
(P <0.0361). Univariate analysis revealed that positive
L3-AFP, PIVKA-II = 150 mAUWmML and tumor size 23 cm preop-
eratively were associated with positive MVI. On multivariate

analysis, independent predictors of MVI were PIVKA-ll > 150
mAU/mL (odds ratio [OR], 5.19; 95% confidence interval [95%
Ci}, 1.44-24.87; P = 0.0109) and positive L3-AFP (OR, 3.47; 95%
Cl, 1.19-10.75; P = 0.0229). Among the MVl-positive group,
the 1-, 2- and 3-year disease-free survival rates were 78%, 58%,
and 58% in patients with surgical margin (SM) > 10 mm and
38%, 29%, and 29% in those with SM < 10 mm, respectively
(P =0.0263).

Conclusions: Patients with PIVKA-ll = 150 mAU/mL and posi-

tive L3-AFP on preoperative examination are at high risk for
MVI.
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INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is associ-

ated with a high rate (70%) of recurrence™” even
after curative hepatectomy. The two main factors con-
wributing to this phenomenon are multicentric recur-
rence and intrahepatic recurrence through the vascular
route. With respect to multicentric recurrence, many
studies have indicated that suppressing hepatic fibrosis
with interferon or other treatments can prevent recur-
rence for more than 2 years postoperatively.” As far as
intrahepatic recurrence is concerned, recurrence was
seen within 2 years postoperatively in many cases.*’

In order to achieve better outcomes, it is important to
prevent intrahepatic recurrence after hepatectomy for
HCCG; however, there is currently no standard protocol
to achieve this purpose. Several studies have suggested
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that macro- and/or microvascular invasion are uni-
formly associated with poor survival,®!! but even micro-
vascular invasion (MVI) is associated with increased risk
leading to early recurrence of HCC after curative
hepatectomy.®!*"** Although macroscopic vascular inva-
sion is relatively easily detected before weatment for
HCC, it is often difficult to detect microvascular
invasion, such as portal venous, hepatic vein and/or
bile duct infiltration, prior to treatment, even using
advanced imaging modalities that are applied for
staging evaluation. Therefore, it is important to predict
the presence of MVI as early and precisely as possible
before hepatectomy.

The aim of this study was to identify preoperative
predictors of MVI and to darify the factors affecting
disease-free survival of HCC patients with MVI.

METHODS

Patients

ROM APRIL 2000 to June 2010, 179 curative hepa-
tectomies for solitary HCC were performed at Osaka
Medical College Hospital. Of these 179 patients, 12
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patients with macroscopic vascular invasion were
excluded from this study. Further, 20 patients had
microvascular invasion (MVI positive group), and the
remaining 147 patients did not have micro- or
macrovascular (portal or/and hepatic vein) invasion
(MVI negative group). Thus, 167 patients who under-
went curative resection for solitary HCC were analyzed
in this study. The medical records of 167 patients were
reviewed through May 2012. The median follow-up
period in this series was 46 months.

Surgical indication and procedure

The criteria for liver resection included undetectable/
controllable (by diuretics) ascites and serum total bili-
rubin level less than 2.0 mg/dlL. The resection volume
was decided based on Makuuchi’s criteria.’” The details
of the surgical procedure have been reported previ-
ously.!* An ultrasonic dissector {SonoSurg system;
Olympus, Tokyo, Japan) was used for parenchymal
transection, and small vessels were coagulated using
the VIO soft-coagulation system (VIO 300D; ERBE
Elektromedizin, Tiibingen, Germany). Vascular chan-
nels were ligated using a synthetic absorption string or
dlips. Liver inflow was occluded before liver resection in
major hepatectomy, but the methods of occlusion
varied (Pringle maneuver, selective hemihepatic vascu-
lar occlusion, or none) in minor hepatectomy. The
abdominal cavity was irrigated with 4 L of warm saline.
A drain was not inserted.

Patient follow-up

After discharge, the patients were followed-up at 2
months after surgery and then every 1-2 months. All
patients were screened for the tumor marker, alpha-
fetoprotein {AFP) and protein induced by vitamin K
absence or antagonist II (PIVKA II) every 1-2 months
and underwent abdominal ultrasonography or
enhanced computed tomography (CT) every 3-4
months. If recurrence was suspected, the lesion was con-
firmed by hepatic angiography, enhanced magnetic
resonance imaging (MRI), a lung CT and/or a bone
scintigram. After detecting recurence, appropriate
therapeutic modalities were administered, and the same
surveillance was performed.

Data collection

To identify factors for detecting MVI preoperatively and
to investigate clinicopathologic factors related to the
postoperative disease-free survival of HCC patients with
MVI, 37 variables were assessed for each patient. Preop-
erative factors included patient age, gender, preoperative
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transcatheter arterial chemoembolization {TACE), hepa-
titis B virus, hepatitis C virus, use of antiviral therapy,
history of rupture, diabetes mellitus, body mass index
(BMI), American Society of Anesthesiologists (ASA),
Child-Pugh dlassification, serum albumin, total biliru-
bin (TB), prothrombin time (PT), aspartate arinotrans-
ferase (AST), alanine aminotransferase (ALT), platelet
count, ICG R15, collagen type IV, and hyaluronic acid
(HA). Tumor-related factors included AFP, PIVKA-II,
fucosylated AFP (L3-AFP), and tumor size. Surgical
factors included resected liver volume, blood transfu-
sion, resection procedure, surgical time, surgical bleed-
ing, and surgical margin. Surgical margin was defined by
the macroscopically measured distance between the
tumor and the cut end of the liver. MVI was defined as
microscopic tumor invasion identified in portal or
hepatic vein of the surrounding liver tissue, which was
contiguous to the tumor." Intrahepatic micrometastasis
{im) was defined as satellite micronodules in the sur-
rounding liver tissue, isolated from the main tumor,
according to the General Rules for the Clinical and
Pathological Study of Primary Liver Cancer (5th Edition,
revised version, Liver Cancer Study Group of Japan).*®
The other invasive gross type, extent of tumor differen-
tiation, tumor capsule invasion (fc-inf), and back-
ground liver histology were pathologically diagnosed in
accordance with the Liver Cancer Study Group of Japan
by two special pathologists, too. Curative resection was
defined as an operation in which all tumors were
removed macroscopically and in which there was no
residual tumor in the remnant liver or abdominal cavity
after clinical and ultrasonographic examination.

In this study, cut-off value of tumor size was set to
3 cm because the indication of Radio Frequency Abla-
tion (RFA) in our institution was <3 ¢m in tumor size
and cut-off value of PIVKA-II was obtained from a
receiver operating characteristic (ROC) curve and
Youden index (AUC = 0.8027, specificity = 0.6593, sen-
sitivity = 0.8421).

Statistical analysis

Continuous variables are expressed as medians. Con-
tinuous variables were compared using Student’s i-test.
Statistical comparisons between the two groups were
made using the x? test, Fisher’s exact test, and the Mann-
Whitney U-test for nonparametric data. Factors that
were found to be significant on univariate analysis were
also subjected to multivariate logistic regression analysis
to determine adjusted odds ratios. Overall survival rates
were calculated by the Kaplan-Meier method using the
log-rank test to analyze differences. All analyses were
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performed using the JMP version 9.0 software package
(SAS Institute, Cary, NG, USA) on Mac OS X. Values of
P < 0.05 were considered significant.

RESULTS

EAN AGE OF the 167 patients (129 males, 38

females) in this study was 67 years (range, 33 to
83 years), and median duration of follow-up after hepa-
tectomy was 46 months (2 to 12 years). Of the 167
patients, 20 patients (12%) had microvascular invasion
(MVI).

In this study, the cut-off value for tumor size was
set to 3 am according (o our institutional criteria for
indication of Radio Frequency Ablation (RFA) therapy.
On the other hand, with respect to PIVKA-II, the
cut-off value for PIVKA-II {2150) was obtained
using receiver operating characteristic (ROC) curve and
Youden index (AUC=0.8027, specificity=0.6593,
sensitivity = 0.8421; Fig. 1)

The clinical characteristics of the 167 patients with
solitary HCC are summarized in Table 1. The MVI posi-
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Figure 1 The receiver operating characteristic (ROC) curve
of protein induced by vitamin K absence or antagonist 11
(PIVKA-1I). We analyzed PIVKA-Il and the presence of micro-
vascular invasion using a ROC curve and Youden index
(area under the curve |AUC|=0.8027). The PIVKA-1l = 150
mALI/mL was suggested to be the best cut-off value for pre-
dicting the presence of microvascular invasion (specific-
ity= 0.6593, sensitivity = 0.8421).
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tive group maintained better background liver function
than the MVI negative group in terms of serum albumin
level and Child-Pugh dlassification. With respect to
preoperative tumor-related factors, univariate analysis
revealed that positive L3-AFP (P=0.0001), PIVKA-II
2150 mAU/mL {P<0.0001) and tumor size >3 cm
(P=0.0013) were associated with positive MVI. Con-
cerning surgical factors, such as surgical time, surgical
bleeding, intraoperative transfusion rate, and surgical
margin, there was no significant difference between the
two groups. Concerning pathological factors, the MVI
positive group showed features of advanced tumor
more frequently, such as positive fc-inf {80 vs. 43%;
P=0.0032), intrahepatic metastasis {40 vs. 8%; P=
0.0005), and invasive gross type (60 vs. 29%; P=
0.0091) when compared with the MVI negative group.
Multivariate analysis of preoperative factors showed that
independent predictors of positive MVI were PIVKA-II
2150 mAU/mL (odds ratio [OR], 95% confidence inter-
val [95% ClIJ, sensitivity, specificity and global accuracy;
5.19, 1.44-24.87, 0.85, 0.68, and 0.7, respectively) and
positive L3-AFP {odds ratio, 95% CI, sensitivity, speci-
ficity and global accuracy; 3.47, 1.19-10.75, 0.65, and
0.77, respectively) (Table 2).

The median disease-free survival was significantly
shorter in the MVI positive group than the MVI negative
group (432 vs. 760 days; P=0.0243; Table 1). Recur-
rence rates at 1, 2, and 3 years after hepatectomy in the
MVI positive group were 44%, 59%, and 59%, respec-
tively, and were significantly worse than those (29%,
40%, and 48%) in the MVI negative group {P = 0.0361;
Fig. 2).

Figure 3 shows the disease-free survival curve strati-
fled according to surgical margin (SM) 210 mm or
<10 mm in the MVI negative group. The 1-, 2- and
3-year disease-free survival rates in patients with SM
<10 mm were similar to those with SM =10 mm in the
MVI negative group.

In contrast, in the MVI positive group, the 1-, 2- and
3-year disease free survival rates in patients with SM
210 mm {mean*SD: 13.2+4.37 mm) were signifi-
cantly better than those of patients SM < 10 mm
{mean + SD: 2.2+ 2.35 mm) (78%, 58%, and 58% vs.
38%, 29%, and 29%, respectively, P= 0.0263; Fig. 4).

DISCUSSION

HE PRESENT STUDY demonstrated that the pres-
ence of MVI is a significant risk factor affecting
disease-free survival of patients with solitary HCC after
curative hepatectomy. Therefore, it is important to

© 2013 The Japan Society of Hepatology
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Table 1 Comparison of dlinical characteristics with and without microvascular invasion (MV1) after curative hepatectomy in
solitary hepatocellular carcinoma (HCC) patients

Factors MVI positive (n=20) MVI negative (n=147) P-value
Background characteristics
Gender (Male/Female)t 17/3 112/35 0.5704
Age (years) 66 (33-78) 68 (49-83) 0.2503
Preoperative TACE (yes)# 6 (30%) 61 (42%) 0.4665
Viral infection (yes)# 17 (85%) 126 (86%) 1.0000
HCV infectiont 10 {(50%) 84 (57%) 0.6333
Antivirus therapy# 6 (30%) 31 (21%) 0.3928
Rupture (yes)# 1 (5%) 6 (4%) 0.5977
Child-Pugh B% 2 (10%) 28 (19%) 0.5342
Diabetes mellitus# 4 (20%) 35 (24%) 1.0000
Body mass index$ 21 (17-27) 22 (17-32) 0.1978
ASA (23)% 2 (10%) 16 (11%) 1.0000
Albumin (g/dL) 4.3 (3.4-4.8) 4.0 (1.8-4.8) 0.0525
Total bilirubin (mg/dL) 0.6 (0.4-1.2) 0.7 (0.2-6.0) 0.2474
Prothrombin time (%) 97 (87-131) 90 (36-125) 0.0941
AST (ILI/L) 43 (16-222) 38 (10-174)% 0.5339
ALT (1LI/L) 40 {8-257) 36 (8-209) 0.3417
Platelet (x10%/uL) 20.1 (9.5-51) 14.6 (2.9-78)% 0.1538
ICG R15 (%) 12.4 (4.0-28) 16.3 (2.2-50) 0.4652
Collagen type IV (ng/mL) 198 (112-343) 169 (73-477) 0.3778
HA (ng/mL) 80 (9-493) 119 (9-740)% 0.1804
Tumor related factors
AFP (ng/mL) 121 (2-33 241) 13 (2-18 514) 0.2310
L3 (positive)} 13 (65%) 31 (21%) 0.0001
PIVKA-Il (mAU/mL) 1080 (21-37 100) 47 (1-40 200) 0.0002
>150% 17 (85%) 47 (32%) <0.0001
Tumor size (cm) 4.6 (1.5-21) 3 (1.0-12) 0.0075
>33 18 (90%) 75 (51%) 0.0013
Surgical factors
Anatomical resection# 13 (65%) 64 (44%) 0.0941
Surgical time (min) 335 (195-930) 290 (120-860) 0.3388
Surgical bleeding (mL) 675 (40-5 845) 493 (30-4 540) 0.0557
Swrgical margin (mm) 8 (0-20) 5 (0-30) 0.5012
Blood transfusion# 7 (35%) 30 (20%) 0.1555
Resected liver volume (g) 226 (55-1 560) 110 (10-900) 0.0817
Pathological factors
Poorly differentiated# 2 (10%) 6 (4%) 0.2780
Fe-inf¥ 16 (80%) 61 (43%) 0.0032
Intrahepatic metastasis 8 (40%) 12 (8%) 0.0005
Invasive gross typet 12 (60%) 42 (29%) 0.0091
Pathological cirrhosis# 6 (30%) 59 (40%) 0.4683
432 (63-2 890) 760 (54-6 550) 0.0243

Disease-free survival (days)

Median with range, unless specified.
tNumber of patients.
$Data are no. {%) of patients.

AFP, alpha-fetoprotein; ALT, aspartate aminotransferase; ASA, American Society of Anesthesiologists; AST, alanine aminotransferase;
Fe-int, Infiltration into capsular formation; HA, hyaluronic acid; 1CG R15, indocyanine green retention rate at 15 minutes; invasive
gross type, single nodular type with extranodular growth or confluent multinodular type; L3, Lens culinaris agglutinin-reactive fraction of
AFP; PIVKA-1I, protein-induced vitamin K absence-II; TACE, transcatheter arterial chemoembolization.

© 2013 The Japan Society of Hepatology
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Table 2 Predictors of microvascular invasion by preoperative factors in solitary hepatocellular carcinoma (HCC) patients

Factors Multivariate Odds ratio 95% Cl
PIVKA-II = 150 (mAU/mL) 0.0109 5.19 1.44-24.87
L3: positive 0.0229 3.47 1.19-10.75
Tumor size 23 ¢cm 0.0616
Cl, confidence interval; L3, Lens cudinaris agglutinin-reactive fraction of AFP; PIVKA-1I, Protein-induced vitamin K absence-II.
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predict the presence of MVI prior to treatment, such
as hepatectomy. However, since MVI is a microscopic
finding, preoperative diagnosis is often impossible.
Thus, the purpose of this study was: (i) to predict
the presence of MVI preoperatively, to help facilitate
treatment decisions; and {ii) to optimize the surgical
approach and perioperative management for patients
with MVL

Several studies have reported that HCC patients with
macro- and/or microvascular invasion have unfavorable
prognoses.®!! The presence of macroscopic vascular
invasion is detected relatively easily using routine
imaging examination before treatment; in contrast, due
to its histopathological nature, it is difficult to diagnose
MVI even with the latest imaging procedures, such as
ultrasonography, CT and MRI. Moreover, the presence
of microvascular invasion is consistently reported as a
risk factor for early recurrence. ¢

Some studies have reported that preoperative predic-
tors of MVI included large tumor size, multiple tumor
number, poor differentiation, invasive gross type, age
{£65 years) and high level of PIVKA-IL.* But there was
no correlation among most factors aforementioned in
the present study because patients who were concomi-
tant with a multiple number and/or macroscopic
vascular invasion were excluded. The present study dem-
onstrated that PIVKA-II (2150 mAU/mL), positivity of
L3-AFP and tumor size {23 cm) were significant risk

© 2013 The Japan Society of Hepatology

factors for MVI by univariate analysis, among which the
former two were identified as independent risk factors
on the multivariate analysis. Many studies have reported
that PIVKA-II and L3-AFP reflect unfavorable biological
behavior and a worse histological grade of tumors,
such as poor differentiation, tendency for rapid growth,
early invasion, and intrahepatic micrometastasis.?
Koike et al.** demonstrated that PIVKA-II was more spe-
cific than AFP in terms of predicting portal vein invasion
in a prospective study. With respect to the significance of
L3-AFP, Zang et al.™® classified patients after curative
partial hepatectomy into three groups according to
changes in pre/postoperative L3-AFP. Success of AFP-13
conversion to negativity was an indicator for successful
treatment of HCC but failure of AFP-L3 conversion to
negativity or further elevation of AFP-L3 was a warning
sign and was significantly correlated with tumor recur-
rence, particularly for distant metastases. The high speci-
ficity of AFP-L3 positivity makes it a desirable marker for
patient follow-up after therapy.

Recent studies have reported that preoperative CT-
imaging and diffusion-weighted MRI can be used to
detect intrahepatic micrometastasis,* MVI,*** and poor
differentiation of HCC.**?% Thus, in the future, tumor
malignancy will likely be diagnosed more accurately by
combining preoperative imaging and tumor markers.

Anatomical resection or partial hepaticresection with a
wide tumor margin is recommended to eradicate MVL.Y
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Anatomical resection can, in theory, ideally eradicate
MVI confined to tumor-bearing portal tributaries. UInex-
pectedly, anatomical resection in this series was not
shown to impact disease-free survival in patients with
solitary HCC. However, the disease-free survival rate
associated with SM > 10 mm was significantly better
than that associated with SM < 10 mm in MVI-positive
patients. Nakashima et al.®® reported that the distance
from intrahepatic micrometastasis to the tumor margin
was 10 mm or shorter in 118 (79.2%) of 149 HCC of
size <3 cam. Therefore, hepatectomy with a wide tumor
margin of 210 cm is recommended for local control of
MVI, as MVI was associated with intrahepatic micro-
metastasis in approximately 40% of cases in this
study.

The results from several recent studies, including ran-
domized controlled trials or meta-analysis, have led to
the consideration of RFA as an effective alternative to
resection in patients with smaller HCCs. Although there
were only a few cases with MVI in patients with solitary
HCC <3 ¢m in this study, Yamashita et al.* reported
that even the tumor size <2 an was accompanied by
MVI in up to 29% in their cases. Thus, ablation therapy
should be decided by considering not only the tumor
size and the number, but also the tumor status, espe-
cially with reference to MVIL. However, since this was a
single-institution study, more data must be accumulated
from a multi-center study in the future.

Our resulis suggest that PIVKA-II =150 mAU/mL
and positive L3-AFP are useful and reliable parameters
of the presence of microvascular invasion of solitary
HCC.
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B - FASAEICH T ANEEEORR SRS HE, RASHES LTIHEREREER
BRICOVWTEELD ., BEPESHOZVHABEEICHT 2HAREREE LTIE, FER
I3 U TIPS SRR E A Y, bhbhORRICH T 2 EREGRSIVIRGICIES
E31%THB. LU, Z<IEEEREZED ZOFVIBRITEO A HHE IS FHTERAIASE (Sur-
gical site infection : SSI) %% 33% &L e, EBMEFEOFVIRHRBICHBTSEZL, Ch
IZBRA B  85% BN EICEET A EEL SN B,
HAZEFNEOHABEHEEL 22.7%ThHY, FUIRMEIE 13.6%&PhEd >k, LHOUF
YIRMEOBRBMAIIAAXESAZ L, LB (RERBE) oL TESMIREBYIRTHAD
BREMEETE, RAIXKEICAET S S#PRIBEOH DG B4 HYIRT D EEZTRRODRER

IC&KY, BREAZTH TESWRE DB EEX SN,

Key words : FFOIBRT, FATERMC S, BIRHIHEL, FREER

& U &I

PR ERE LR R B TH 578, SOEOMEBT
OEEIZLY, FFREAEORME] - Br9aWraeii
FREBIIZM L L7z BEEBIFOMEERDELL, K
7 & OFHERED AR 5§ percutaneous transhepatic
cholangioscopic lithotripsy (PTCSL) % peroral chol-
angioscope (POCS) 7 O IEBIMATEEED fhT L
720 EXICHEFE - BREOZVIWERIZETIRINS
PR BERE RA D& L EhBY,

PR IE X T B AVRHE B R D SR O A PHE 134
FEBRLBEEATH, wWIhd 5% mMBEEET
2P, I EREET LI, ITHREEEOEM R
BEERIIBHL, 204 OmEICED 8 L IIHE
EEBOPOETTHIEHHETH 5,

Surgical Treatment for Hepatolithiasis

Kazuhisa Uchiyama

1) RIRERKZ—# - HL8ENE (T 569-8686 &l
R EEHT 2-7)

1. REEFAEREOHEIAE

1983 4740 6 2012 £F 0 30 4F R LS HREBR L 7= B A E 12

2873HIT, 2D LIBEFREAED 801% % 5, MR

ERAH164%, FFPAMAER 10161T35% TH-
720 FEPIREA B CHBHAR 2 HiAT L 72 D12 93 61T 8 B
2 PTCSL Th o720 PHEHF#IE, IBEEA T 51
i, RIEERAE TR 6T R E RS2 RIS -

o 72, PR ERE T3P 56 R & IO <, BaE

E 7 h o7z,

NEREZ 1T o IR ERER 91 B3 2 5w EL
PIREEERET 2 &, BRI LB (EERBED
1237/ 42 %1 (881%) L EBEIMIZEZ L HEISSINTBY,
EETREREAP 2V EHEFCEE LRE (7
TR L BEAICERLTWS (R,

RS R RE ISR 2 FFED Rl O | AR DOF B, BBk
HEOFAICFEHBL T EREROTRTE LBIZFD
WEFORIEE (BEEEE0T) 2—H_E LTHR
ETEBD, FAOBEROTWEEL PRV LIZH
%o &I L BOIFPREERER, A &mNEE)H
BRCRE T X BFAETR, MR RO X
VIHEIGEEZ 5NBY, & IR IR
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R 1 FARA OB FRIBRE

- R OTETEERE

e L (F#BR) LR (%) R (GERR)
iR (n=42) 37* 3 2
JREHELEY & (n=37) 25** 8
MR - FLy— (0=12) 7 3
35 13

*P<001 vs fiBEEE, **P<001 vs L F7-13 R Bl ORGSR

F 2 NPHEEBORAFEESM I OBREA
- EIERE R OIRFELRAL
e L (£%) LR (%) R (G%)
a0 1742 31)* 0 1 0
TEEHILEY S 18/37 (486) 4 13 1
JEEH - FLF—Y  3/12 (25.0) 1 1 1
22/93 (237) 5 (120) 15 (429) 2 (154)

() BEREHEAOEE%

*P<0.01 vs Mo RERIEIC BT 5 B AESI

xR 3 MBEMEE
Ry REEILEYWES JEEWHR - FLF—¥
(n=42) (n=37) (n=12)
A 0 0 0
iR o 0 0 0
B4 0 0 0
JrisEEE 4 3 3
iRt 3 2 2
Al (SSI ; superficial or deep) 7 5 2
REREPINEE (SSI: organ/space) 7 4 3
i 0 2 0
TR i e 2 0 0
PREE RS 1 1 0
B (A OHERIED 12 (286%) 13 (351%) 5 (417%)

TRUlYE, CCRImEREE, (T RMkEER

DEBEN 4~T% £ 42, SED 91 HIFh56 (55%)
EBEL, T ORBBRIBFIRMOLTH 2,

I. BE (IR) EFRFEREDOHELIER

LR EUFPIREAIE SR LTI, #9 20 4 F TIEAT T
BRI HR®, SEFEKR LGS IERET 2 i
L7 BEEBYEM S ol £, BIEERAE
DEREDVEZ D [FALTREIFNFLE] 1S3 LT
3, RERIIBERMMARZERL Tz (R,

BRI X 22/93 (237%) ICR® LIz (R 2).
EIWCLRBOAIITIES & 15/35 (429%) LIFEICE
ETHDo MABNITALROE D O EEHLEYE
Mias13/25 (52%) L ®holze D7z, PTCSL ®°
POCS 7% ERHGIEREA S L 228, BREOR

1184
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W LR BUIFPOREAIECH LT, poly surgery & T
Brzoicd ¥ TIEFEE EET 5V PTCSL ®
P i S eI M A L EAKIEIC X B0
FAvT W=7, Dye laser % Holumium YAG laser i#

BENTH O, HARBEIEEIC L5722,

—F5, BEERMICS WIS S A TR ORA BRI
WEHD 16 (31%) OATHH, ARILEIZTE
THIEME L2%, FORZETT2058EMEE
P (N

. fMEEHEHHIE
HHEHEOEE L HELRT (R3)o WINIOWH
FLEEZDOIEL, BEAZEFD B LINRITE

= JEHRH, ABERLEFELDBDTH o, —HE

2013
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#= 4 FFUBRATH O Surgical site infections (SSIs) & 3% FE LG

FFPREAED  EREEY  ERErEe P-value
(n=42) (n=147) (n=52) a) vsh), a) vsc). b) vsc)

FFERAI G (SSIs)

Superficlal or deed 7 (1670) 5 (54%) 3 (58%) P=002 N.D, N.D

incisional SSIs

Organ/space SSIs 7 (167%) 12 (82%) 2 (38%) P=004 N.D, N.D
72 I R

I 55 R e 2 (48%) 9 (61%) 2 (58%) N.D, N.D, N.D

PR BS e 1 (23%) 3 (20%) 1 (1.9%) N.D, N.D. N.D

h T e 1 (23%) 7 47%) 2 (38%) N.D, N.D, N.D

£ 5 P OMMERELE

BEENE  EREITE
(n=54) (n=28)

FFPIR A 52
(n=39)

T D H HRE B g
5 (%) 33 (84.6%)

R A
B (%)

20 (606%)*

4 (74%) 2 (71%)

0 0

*P<0.001 vs FFHIESE or BRFBLEATHE

IFPIRS ARSI O IR EEIL 80% ML E L &Y, B
B OFFIERE O FHI R L CRBERR R, &
YN PHEDE B o 720 A HHERE S OMT R FIME
TR IE 286% &, BEOBEVIEEHELEYE
W5 (35.1%) &R FLr—UF (41.7%) 2k
BLTLLARETH 7. BRANETRIIPPRLS
A, EPEEDE b o7z 1 Bl B 7S R oMt AR
WM % FHT 5 L 143 BT, JBERBYANEICILER
LT#H 53 HOEHETH o7,

Wit D TR 7% & PHAE IS PHTERALIE: (surgical site
infections : SSIs) 7% %, ¥k 4 IZHFEIERAT#%D SSI &
BB EYE R T, SSIIE®H Superficial, Deep,
Organ/Space @ 3 FFLIZOITTEEZEENS D, 22T
I& Superficial & Deep ZBIEHE LTE LD TRL
720 ZXOHBIIH L, IFITFEEBICHETENE
FEVENFRE LR MR ITHE O FF I BR i SSI F4: 28 & b
L7zo FFPAEDRIRYIE 16.7% & RS MFED %
NELBLUTHEICE L, FRICEERES (Organ/
Space SSI) & FBRICERE 57z, LA L, FPHREREK
e, REFRREGE, H 7 — T IVEGER & ORBRIYEIC I
HERERX R o7,

ZOBRREZRET D DI KB DB PR E R
ReWAELL (£5. FABABEEDOEIF 261
846% L WV L RO, SSIOFBWERE &%
Aoz 705 ARHAREEBAEEL 0B
BREBENZ NI L DN TH - /2,

EBI DB & HE1T U7 R A E IS B A JBH
ME & SSI OREE % MET 5 &, 10 FiH 8 B TREIT

R SR S L7 A% SST DR B & —F L 72 (3R 6).

IV. REROBREEE

BT PTCSL 21T L 72 8 Bl & & C, Tk
BREOD Do 7-666% RIARBEE L. B
F 1560 (227%) T, BB RERIGFOERREZD
136% £ T LI, PTCSLIZB50% & Eholze E/2F
ZHETOEMIZ, PTCSLIZEF5ELACHERELTSE
n, IR S EDRICERSRD b (&
7)o MEHMEYWEPHEEYH - FLF—DHid 54
DA EBRIICRAOER Y AL DD, PTCSL 24
DTEENRECDE, & 2ReMAaTE THIRER
FIIRET, ) o WHMLCE VW LA —H &
Erionb",

R ORI ERBA 2 RET 5 &, FMIRE
PIBATC 18 Bl A BLICHERARD b, B
B4iZ3BIB6IC 1 BITH o720 BEIBENLFEIZ
ERTHEVIFREES Tz, —F, EEWRIC
BERNIED o 720 SEO LB 3 R
DHABROBR»OLEET L L, MHIRBISEARD
H BHEPNIE ARG SIS o2 EOREL D
DWEEEDSTRIRE N, FUKRISREICHKTTE 55
1, LBFFRMEAECS LA L DG
tEzoND (£8),

RO OBE & 72 57\ LR BUF AR AEICH L
T, bhvbidfek, HEZEBYENTZEVWTE,
LirL, EREAENE L, poly surgery 2R 5720
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£ 6 FARAEQFDERENCBT 2B FHIEE & SSIORERE

SSI DR E Type of SSI*

O Bt ATFREREL L 72 AE TS
1 61 F Left hepatectomy E. coli, Bacteroides sp.
2 b1 M Left hepatectomy Enterococcus sp., Klebsiella sp.
3 42 M Lateral sectionectomy Klebsiella sp., Bacteroides sp.
4 54 M Lateral sectionectomy E. coli
5 65 F Right hepatectomy Enterococcus sp., Klebsiella sp.
6 46 F Lateral sectionectomy Emnterococcus sp., E. coli
7 55 F Lateral sectionectomy E. coli
8 67 F Right hepatectomy Serratia sp.
9 72M Left hepatectomy E. coli, Bacteroides sp.
10 69 F Left hepatectomy Pseudomonas sp.

E. coli

Enterococcus sp., MRSA
Klebsiella sp.

Enterobacter sp., MSSA
Enterococcus sp., Klebsiella sp.
Enterococcus sp

E. coli, S. epidermidis
Pseudomonas sp.

E. coli

Pseudomonas sp.

[ORPRORGECNeoNoNoNoNe)

*0 : organ/space SSI, S : superficial or deep SSI

KT BEBOBEREA
HEBRERT COHME
A “i
R 1 ~24 ~5%F ~104 10EDLE
D 5/36 (136)* 0 0 1 3 1
JEEHCE Y& 4/14 (285) 1 2 1 0 0
FRESEIA - FL+—3Y  2/8 (250) 0 1 1 0 0
PTCSL 4/8 (50.0) 2 1 1 0 0
15/66 (22.7) 3 4 4 3 1

*P=0021 vs PTCSL

&8 FUREOMRERA

sk, ERE ERERK  ERIMA
HEREE 18 4* B4 (34D
B6 (140)
LR 16 0
ALK 2 1 B4
36 . 5
*P=0045 vs IEIEYIRR, *FILRAEZELIR 2 1%
it

WHEBRD X 52 FTIZPTCSL, POCS %z %28 A 5
RETHAB, LHL, 2OEBEATIZL0% LIFEIC
%<, $BRIFARERLZEHTLI LD, W
BN BER ISR 0L B R, JRRM%k
227 IR SIE B, B O biopsy &2 &Ik o T
FAICHBI L TR UEND L LER B,

BEb I

PR R AR AT B FaiirE, FrEERLCs 3 B F
CIBRATASEEAR & 22 50 WEERNITH LTI, RIS
HALBEYAE DS  HIIfTENT W28, BRERCHESR
WEADE L, poly surgery & &7z Lk, T
PTCSL % POCS % £ ONHEIEREIHER I NS,
LaL, COBEEEIBEREGHICEETRETHS,

1186 B & B

- 1218~

FFEDBRAT 2 DT SEEALE B4 B35 <, LEICH LT
BRI R CRAPRETE TS, B4IZET

D o WARATRRMEY S BE, EEDRTERT
ELER D,
2E XM
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ZFMEEENTETVS, T
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Wk FEHATRENDDH B,
BANIEESET FROBL S, &£
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(triangular formation & FEIEN5)
PEROND L THb, L L%
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AL, FFYMIKEEIRRD ZNE T
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BRI 5o

(1] #i=CoiEiR

BRI TRE: EOBRE DI
IRIREIEOBIS N2, (ERE D
JERESE T I/ MAX IR © 3 R T
B, S2& S30 Glisson 1 B EkE
ERIZE BT 729,
ZEERA & FINRIEER & COREREI R
T 1lemidH b EPUETH b,
¥ 7, RIS BEEa T
WIS B726, FERRIZHEL Tz
W EDEF Ly,

BLALIE RS T A MAI DX BT Bt
TS SN2 F TR W,
HOBIGIZE L CIIFEATERL T
HEMETH LY, BRETIZIEEN
IZRLERETIR VA EEZL TN
5 otriangular formation 2372V 728,
#E5|, BEICBERSD), ®HHLN

EFEFTHUEL IFTOIEETH S
REFZ8h T EATE L5,
ERFCIZiER L WEETH 2100
LB LTS E DY Fo—
VTBEZEDVRB TR DBD
THb, &5, AEOHIMIZNT
BRI R D) REREL D REHEGE T BT
AV ISR IR U CIREETd 5
72, BEETCREEFCTHLITS
PEFE L\WEEZ Tnd,

(1] ATAITZEESR

TR, ARTHEEfRIL & < ICBAL
RFEMIFEEDZ L 13 To Tz
Vi, FTRTHO Y ¥ 7 — A, A1) —
T A M & B JEALE BEIROKRTE)
ETAIATo TH o HRCIdhEnE
FETHIRITD 7 1) = H VoS 2AH33
0, BILAFFIBRAMTIC BT RS
AEFEHLT5,

(m] T4

1. {£HT 58

FTART OIS BATEF (I EH
TR JERESR R 2 L <k
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B OBIILE R v,
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TLEIA®Y LY ST —
XSHA4 X LiNaAR—k, /375 —
7 —FHAFES 5 1 X T
T 5 IEF W HEP ORI 4 FETH
5%

triangular formation @ &K il %
3BT, ARAFIEFYIRAD
Fewm L TIvh AT (LTF
TYPE VP) 2l LTw5, 7z,
TP B OB\ B P E B E
(LCS), ikmmizixy 7 hgeRE (&b
12 5mm 784 &), 10mm 7354
2k LTy, BEkeseE TEREEH
RBEWE, BARED Ny 72 VA28,
EBIHERT AIERNIEIE L, TR
ZeV T\ BBRO S & ¥ o TE
BALTWS, HbEhE10mm K—
FEDT DL, FLTHERED
NTHbo

2. ety FaY

R BAMAL % FH > b6 coaxial
set up DT 2 FARRIZEPT 720,
WEIZMEICSL L, =y — 3B
R 2EBWTWES, hATED
D 1 BhFEEARI BB LRI
TR, AT H B L ISk
(B 1o

3. K— MERX

& SEL\HET . ZOBE, YR
7% E O EW IR ST R
Liztk, BEHEELITo THrORF
YBEITo T 5 (F2). EFIC X
DEEOR S\ MEEREZD B0, Y
SEE I BilE UBRIRAY I3RS HE T
LT 5ATH & LR ORISR
B L&EZTb, TDH 2 THER
Wb B ) & LTV 5,
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RIBFLEFIE U CHEREAICEEL 7
LE¥F TRy FY bS5 —D
XS ¥4 REDPTTAEIHET 5 (X
3o T 5 &H2.5cmx2.0cm B E
OFEAFEOT Y B 1) —R—VHERK
T 5o FFLIIZETNA ADZRE L

M3 BEoRET
BOESOETICELTHEORIBILIFET 5

4 FREDOHER

TEI BEND B 720, KE T
Twnkwnwy il ERKTH
10mm 7784 A 1A, 5mm 7/
22K, (13& ALOBETIE5mm
TINA A IARBMEH) BEHATEER
WRTIE, ZoBEOTY MY —
RNV A X RETH B, Tl
XVR® SR NF oISV

X F— DFMATES 5% 4 X%
BEL, WBEIrLERATF -7,
ANfE, S, /AMEICLiNaF— b &
FELF— 25T 5 (E4),
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4. FEREEFEEERE C A%

DY L

$9, SRR B SR 21T o
10mm T84 AT 5 720 F4EH
F— b OBEOFEwE Y, EHHE
ALBRTBEELFERT S, &
FRILBEOFIRE & ICEDLYIX
2\, EIFORERREIC, REERE
PIBRIEER, Glisson, ZEITFEFIRIESER L
DA ERRE EHEE L TB < (F5),
2-0 &+ ® Proline™ 5k % (-5 &6
PR BEEUSSERHMAL, M
FEMY BT, RIS CTRY
TALIZREBIZDRD X, HA
THREEEITET, TAF— MiF
THREEZELTBL . FLEHE»S
EFTHZET, WEES A v ORE
DRIFE 25,

5. BTSEEIHN
FRARIRIBLE 90, 5em D & = %
7 & BFRENT % R 2 R E GV P
(LCS) % 4FI LB 5 (K6).

6 UIBkRtASE

FFSREIE AT &SR 5 VIR % BItA ¥ 5
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VB IR O BEWTTE, & <12 G2,
G3? Glisson 22 EET 5 £ TOME
BN EERIREIIFFEET, LCS
T ZE I EE ML TTRETH
Bo Fz, BEHTEIIIEA S EARAIIZ
T7A—FARETH 5720, TDX
F LCS O & [T eI 2 —2§ %
FICBW TSGR L ) BESTH
%, Pringle B3T3 1EIN%E
L DEEENCT A0z, LCSIETE
B72Fwo < ) LT A LS 10
T CnB, FNTHALNSTHEE
Wi 2> & @ oozing \2xF L CIXiE T
BlDE/ R—F 7 MEEEIY AT A
BEAL, BHEIEMTS @7, =
A b RESMET UL, Tissue Link™
(B¥F 2y —RX74 HNF) PE
35 e TIhmiEEicEs, &
DEBECIEFFMER, FrauRrER Ak
BEdRRLTBL LT, EF|DR
SIHEIRFTE B, T OBRRBOFEYE
BT 0 BBk A8 COBERTIZ M 2
THFEEZE LTBLBEL R
5o

6. Glisson —FEULEE
HHREERETRELIT> T b,
Eighke4%: (Echelon White 7 — b
Uy JRMER) &7z Glisson —
FEALE %2 IT 9 o S3? Glisson 7 & 4k
BEATIH A5, &7 L b Glisson D
EREBEMILETIER V. ©L5H
LRERBICFEEYND 513 03k
BRRJEERE R, BIFIRE G DM
Mzr%#EMECcELEELL, L
L, FAREERRZ R 7 A7) 7 LT
L) ZLdBFBRETHY, M
BREEER & S3, S200 Glisson % & DAL
BRI REERYHS . BEE
AHROEROEORAFRD & AT
BFAEIRDIZ WOT, £ FE
BLALEELLETAZETY I 2
L= 3 &fToTHE . ZOZEH
13/NBIZ B L7z Spiegel ZERITH &

57 tIEtmEmEm

8 S3 Glisson YL D#E(E

o et

+HCEREPEL & o R THEREROE O E 5 22

EHEFBELTHL
HikaestEl #3655 11%5 201348104
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9 S3 Glisson fLiE

10

E10 FFECRREEOMNIE
AT KRR & Y

1552 HiLeEsE 436%%£115  20134E108
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S2, S3% Glisson HHI TR S L5
22 TH5H (K8). /ME, Arantius
EONBIIVTR 0, 0%, HED
#4822 S3 Glisson HOAIRETH
(9.

Feloal X 9 I BEREAERIE T
HBOBEF Yo CTEBEFEALTY
%o KFMTIOmm DTS84 AN
2% 5 OEES SN, BE
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