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cellular and cholangiocarcinoma, in which well differen-
tiated hepatocellular carcinoma contained cholangiocar-
cinoma in “nodules-in-nodules” fashion (Figure 4A,
4B).

The Result of IImmunochistochemical Staining of
Ki-67

The average Ki-67 labeling index of the hepatocellu-
lar carcinoma component of combined hepatocellular
and cholangiocarcinoma was 4.4+3.4% and the index of
the cholangiocarcinoma component was 11.0+8.5%, sig-
nificantly higher than that of the hepatocellular carcino-
ma component (p<0.05). As the control, we counted the
Ki-67 labeling index of 11 cases of moderately differenti-
ated hepatocellular carcinoma, and 8 cases of intrahep-
atic cholangiocarcinoma. The average Ki-67 labeling
index of the ordinary hepatocellular carcinoma was
3.9+2.2%, and the index of the intrahepatic cholangio-
carcinoma was 12.7+5.6%. In each case, the Ki-67 label-
ing index of the cholangiocarcinoma component was
higher than the hepatocellular carcinoma component
(Figure 5).

P53 Immunohistochemical Staining

In the p53 immunohistochemistry, 5 of 18 cases
(29.4%) were positive.

In one case, the cholangiocarcinoma component was
positive for p53, but the hepatocellular carcinoma com-
ponent was negative. In another case, both the hepato-
cellular carcinoma and cholangiocarcinoma component
were positive. In the remaining 3 cases, the staining of
the cholangiocarcinoma component was stronger than
that of hepatocellular carcinoma.

DISCUSSION

In this study, of 1102 patients with primary liver
cancers, 3 (0.3%) patients had both hepatocellular carci-
noma and intrahepatic cholangiocarcinoma indepen-
dently, and 18 (1.6%) patients had combined hepatocel-

FIGURE 5

Comparison of the Ki-67 labeling indices of r
ordinary hepatocellular carcinomas, ordinary
intrahepatic cholangiocarcinomas, 30% ¥
hepatoceliular carcinoma components, and
cholangiocarcinoma components of
combined hepatoceliular and
cholangiocarcinomas (mean=SD).

HCC: hepatocellutar carcinoma;

CC: intrahepatic cholangiocarcinoma;
¢-HCC: combined hepatocellular and
cholangiocarcinoma.
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lular and cholengiocarcinoma. These were relatively
lower than in the study of autopsy cases and other stud-
ies of surgical cases (4-9).

The mean age of patients in the present series was
56.7 years. Regarding the background of the liver, the
positivity of the virus markers, hepatitis B virus surface
antigen (HBsAg) and hepatitis C virus antigen, was
22.2% and 43.8% in combined hepatocellular and
cholangiocarcinoma. The positivity of the HBsAg in the
combined hepatocelular and cholangiocarcinoma was
significantly higher than intrahepatic cholangiocarcino-
ma. However, the positivity of the HCVAD in the com-
bined carcinoma was between ordinary hepatocellular
carcinoma and intrahepatic cholangiocarcinoma.

Among 18 cases of combined hepatocellular and
cholangiocarcinomas, in 5 cases (27.8%) there was no
chronic liver disease in non-tumorous liver. In the report
of the Liver Cancer Study Group of Japan, chronic liver
disease was not identified in non-tumorous liver in 7.2%
of hepatocellular carcinoma, and in 72.0% of intrahepat-
ic cholangiocarcinoma. Then, the background of com-
bined hepatocellular and cholangiocarcinoma was more
similar to hepatocellular carcinoma than to cholangio-
carcinoma

In our study, the 1- and 3-year survival rates after
operation were 73.3% and 33.3%, respectively. The
immunoreactivity of the p53 protein was 27.8% (5/18),
and it was consistent with the previously reported val-
ues in Japanese poorly differentiated hepatocellular car-
cinoma and was lower than that of Japanese intrahep-
atic cholangiocarcinomas (10-15). Regarding the com-
bined hepatocellular and cholangiocarcinoma, Maeda et
al. (6) reported that only three of 29 cases were positive
for p53 in combined hepatocellular and cholangiocarci-
noma, and they were positive for the cholangiocarcino-
ma component.

In the previous reports about the Ki-67 labeling
index of the Japanese primary liver cancer, the Ki-67
labeling index of hepatocellular carcinoma was 6-15.3%,
and that of intrahepatic cholangiocarcinoma was 14-
28.9% (13,15-18). In this study, the Ki-67 labeling
indices of the intrahepatic cholangiocarcinomas and the
cholangiocarcinoma part of the combined hepatocetlular
and cholangiocarcinomas were higher than those of the
ordinary hepatocellular carcinomas and the hepatocellu-
lar carcinoma part of the combined hepatocellular and
cholangiocarcinomas. Compared with the ordinary
hepatocellular carcinoma and intrahepatic cholangiocar-
cinoma, the proliferative activity of the cholangiocarci-
noma component in the combined hepatocellular and
cholangiocarcinoma was similar to that of intrahepatic
cholangiocarcinoma, and the activity of the hepatocellu-
lar carcinoma component was similar to that of ordinary
hepatocellular carcinoma. This suggested that cholan-
giocarcinoma components might grow more rapidly
than hepatocellular carcinoma parts, and this fact
seemed to influence the survival rate of the combined
hepatocellular and cholangiocarcinoma, which was sim-
ilar to that of intrahepatic cholangiocarcinoma.

With regard to the pathogenesis of combined hepa-
tocellular and cholangiocarcinoma, there are three
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hypotheses (19); 1) hepatocellular carcinoma and intra-
hepatic cholangiocarcinoma might have developed in the
same liver coincidentally, 2) at first, either hepatocellu-
lar carcinoma or intrahepatic cholangiocarcinoma aris-
es, and then is transformed to the other; 3) cancer aris-
es from an intermediate cell between the hepatocytes
and bile duct epithelium (stem cell), and then differenti-
ates completely or incompletely into both components.
From the standpoint of gene analyses, Imai et al. (7)
showed the same mutational pattern in the hepatocellu-
lar carcinoma component and the cholangiocarcinoma
component of the combined hepatocellular and cholan-
giocarcinoma, which was classified into Allen’s type 2
and 3, and indicated the same origin of both compo-
nents. Fujii e al. (20) reported that the majority of
tumors classified into Allen’s type 2 and 3 were derived
from a single clone which shows bi-directional pheno-
typic diversity. This report supported the transforma-
tion hypothesis and the stem cell hypothesis. Yano et al.
established a cell line designated as KYN-1, from AFP
producing hepatocellular carcinoma cells, and reported
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Vitamin K, a cofactor necessary for the production of several
antihemorrhagic factors, can inhibit the growth of various
types of cells derived from neoplasms. In hepatoma cells,
vitamin K; causes cell-cycle arrest and apoptosis. Vitamin K is
widely used in Japan to treat osteoporosis. The safety, rela-
tively low cost and ease of use of vitamin X, have led to good
compliance with treatment. The result of preliminary clinical
trials in patients with chronic liver diseases are intriguing and
suggest that vitamin K, might reduce the risk of hepatocellu-

far carcinoma (HCC) in patients with liver cirrhosis as well as
prevent disease recurrence after curative therapy in patients
with HCC. This article reviews the potential role of vitamin K,
as a chemopreventive agent against HCC and discusses future
directions for clinical trials.

Key words: hepatocellular carcinoma, vitamin K, viral
hepatitis, liver cirrhosis, chemoprevention

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) arises

almost exclusively in patients with chronic liver
disease, especially hepatic cirrthosis. The annual inci-
dence of HCC in patients with cirthosis ranges 5-7%.!-
The rate of recurrence after curative treatment of primary
HCC is high.*¢ Epidemiological studies estimate that
the number of deaths from HCC will increase by 2010~
2015.7 Decreased mortality from HCC requires preven-
tive therapy. Prospective studies have been performed to
evaluate the chemopreventive properties of interferon
(IEN), “Sho-saiko-to”, and an acyclic retinoid.®!!

The vitamin K family is known to inhibit the growth
of human cancer cell lines. However, the mechanisms
of this effect have yet to be fully explored. Recently,
vitamin K, has attracted attention as a new chemopre-
ventive agent against HCC.

BACKGROUND OF VITAMIN K

ITAMIN K IS a cofactor for the enzyme y-glutamyl-
carboxylase, which converts glutamate residues into

Corvespondence: Dr Akihiro Tamori, Department of Hepatology,
Osaka City University Graduate School of Medicine, 1-4-3
Asahimachi, Abeno-ku, Osaka 545-8585, Japan. Email:
atamori@med.osaka-cu.ac.jp

© 2007 The Japan Society of Hepatology

y-catboxy-glutamate. Vitamin K-dependent proteins
include coagulation factors II (prothrombin), VII, IX,
and X, protein C and S, osteocalcin, surfactant-
associated proteins, and bone matrix protein. The
vitamin K family of molecules comprises the natural
forms vitamin K, (phylloquinone) and vitamin K,
(menaquinones) as well as the synthetic form vitamin
K; (menadione). These naphthoquinone-containing
molecules inhibit tumor cell growth in culture, with
vitamin K; being more potent than either vitamin K, or
K. Vitamin K, inhibits growth of human cancer cell
lines and suppresses induction of differentiation in
various human myeloid leukemia cell lines.’** Clini-
cally, myelodysplastic syndrome has been successfully
treated with vitamin K,."*

A number of findings indicate that vitamin K may
have a role in controlling cell growth. Underlying
mechanisms may involve redox cycling (as known for
vitamin Ks), proteins with growth-inhibitory properties
induced by vitamin K, such as prothrombin,’® previ-
ously unidentified pathways involving arylation,'® or
growth arrest genes such as gas 6.7 Geranylgeraniol
(GGO), a side chain of vitamin K,, strongly induces
apoptosis of tumor cells, suggesting that GGO might
inhibit cell growth.!®

Recently, microarray analysis has shown that several
genes are induced by treatment with vitamin K,.!®
Protein kinase A {PKA) is a common activator of related

8303



8304 A. Tamori et al.

Table 1 Baseline characteristics!

Hepatology Research 2007; 37 (Suppl. 2): $303-S307

Treatment Control P-value

(n=21) (n=19) :
Average age (years) 59.8%+8.7 61.4%7.1 0.54
HBV/HCV 1/20 1/18 0.94
Albumin (g/dL) 3.9%0.3 39103 0.87
Platelets (10*/mm’) 14754, 12.1%5.2 0.13
Total bilirubin (mg/dL) 0.8%0.2 0.9%0.4 0.47
ALT (IU/mL) 81.7£427 70.4%33.4 0.36
AFP (ng/ml) 13.4+17.7 13.318.7 0.99
IEN (+/-) 417 3/16 0.79

Mann—Whitney U-test for age, seram albumin, platelets, total bilirubin, alanine transferase (ALT) and o-fetoprotein (AF); ¥? test for
hepatitis B and C virus (HBV/HCV). IFN (+/-): Patents who received interferon(IFN) prior to enrollment; +, yes; -, no.

signaling pathways, identified by microarray analysis.
Vitamin K, is thought to activate PKA, which inhibits
RhoA activation. Alterations caused by high-dose treat-
ment with vitamin K; result in cell-cycle arrest at the G1
" and G2/M phases, accompanied by inhibition of tumor
invasion. The effects of vitamin K; in doses used to treat
osteoporosis are poorly understood, especially in the
liver. However, the results of in vitro studies suggest that
vitamin K, is one of the most promising agents for the
chemoprevention of HCC.

" PRIMARY CHEMOPREVENTION

E PREVIOUSLY REPORTED a 2-year study

showing that vitamin K, helps to prevent bone
loss in women with viral cirthosis of the liver.?® Most of
the subjects agreed to participate in an extended study
designed to dlarify the long-term effects of vitamin K, on
bone loss associated with drthosis. The incidence of
HCC was found to differ between women who received
vitamin K; and those who did not.?! In detail, the sub-
jects of the initial 2-year study were 50 women with viral
liver cirthosis who were admitted to our department
between 1996 and 1998. If the results of abdominal
dynamic computed tomography and abdominal ultra-
sonography suggested the presence of HCC, abdominal
angiography or needle biopsy was performed to confirm
the diagnosis. Three patients in the treated group and
four in the control group were confirmed to have HCC
and were excluded from further study. The remaining 43
patients were randomly assigned by means of sealed
envelopes to receive 45 mg/day of vitamin K, (Glakay;
Eisai, Tokyo, Japan) p.o. (treated group) or no vitamin
K, (control group). At the end of the first study (after
2 years of treatment), 21 patients in the treated group

© 2007 The Japan Society of Hepatology

and 19 in the control group consented to participate in
a longer trial. In a longer trial, all but one patient in each
group had hepatitis C virus (HCV) infection; two other
patients had hepatitis B infection. Seven patients, fourin
the control group and three in the treated group, had
previously received IFN-o. for their HCV infections, but
HCV was not eradicated. No patient was given IFN
therapy after study entry. Surveillance for HCC was done
according to detailed guidelines for the follow up of
patients with liver cirthosis in Japan.? Compliance with

" vitamin K, in the treated group was good; no patient had
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adverse reactions or dropped out of the study. The
two groups were similar with respect to age, virus type,
platelets, alanine aminotransferase (ALT), a-fetoprotein
(AFP) and other clinical findings (Table 1). After the first
study commenced, HCC was detected in two of the 21
patients given vitamin K, and nine of the 19 controls;
the cumulative proportion of patients with HCC was
smaller in the treated group (log-rank test, P=0.024;
Fig. 1). On univariate analysis, the risk ratio for the
development of HCC in the treated group versus the
control group was 0.195 (0.042-0.913; P=0.038). On
multivariate analysis with adjustment for age, ALT activ-
ity, serum albumin, total bilirubin, platelet count, AFP,
and history of treatment with IFN-a, the risk ratio for
the development of HCC in patients given vitamin K,
was 0.126 (0.016-0.992; P=0.049) (Table 2).

The original goal of our trial was to assess the long-
term effects of vitamin K, on bone loss in women with
viral liver cirrhosis. Our trial thus had several important
limitations when the data were used to assess the value
of vitamin K; for the primary prevention of HCC in
patients with liver cirthosis. Factors limiting the value of
our findings included the small study group, the inclu-
sion of only women and the participation of only one
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Figure 1 Cumulative incidence of hepatocellular carcinoma (HCC) diagnosed in patients treated with vitamin K, and in a control
group.”* All patients were followed up for at least 6 years. Vertical marks on curves show the latest follow-up to date for the 15

patients monitored for less than 7 years.

center. However, similar to previously reported random-
ized controlled studies of cirrhosis in which the primary
end-point was the development of HCC, patients with
evidence of HCC on highly sensitive imaging studies

were excluded, and the two study groups were similar
with respect to risk factors for HCC, including age, sever-
ity of cithosis, history of IFN therapy and type of hepa-
titis virus infection. Our results indicate that vitamin K,

Table 2 Adjusted odds ratios for the development of hepatocellular carcinoma (HCC)*

Odds ratio 95% ClI P-value
VK,/control 0.126 0.016-0.992 0.0431
Total bilirubin (mg/dL) (1.0+/<1.0) 0.294 0.042-2.044 0.2161
Albumin (g/dL) (<3.5/3.5+) © 33.434 2.362-473.352 0.0094
Platelets (10*/mm®) (<100/100+) 2.235 0.458-10.900 0.3200
ALT (IU/mL) (<80/80+) 0.393 0.071-2.164 0.2831
AFP (ng/mL) (20+/<20) 1.689 0.306-9.335 0.5477
IEN (+/-) 1.260 0.201-7.903 0.8053

Adjusted for age and all other variables in this table. IFN (+/-): Patents who received IFN prior to enrollment; +, yes; -, no. CI,

confidence interval; VK,, vitamin K,.

© 2007 The Japan Society of Hepatology
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decreases the risk of HCC to approximately 20% as
compared with control, suggesting that vitamin K, may
delay the onset of hepatocarcinogenesis.

SECONDARY CHEMOPREVENTION

HE RATE OF recurrence after curative therapy for

HCC is high. Improved outcomes in HCC require
inhibition of tumor recurrence. Before our study on
primary chemoprevention, vitamin K; has been used to
prevent the development of second primary malignan-
cies after curative therapy for HCC. Koike et al. showed
that the administration of vitamin K, to patients with
HCC who have high levels of des-y-carboxy prothrom-
bin decreased the risk of portal vein invasion by
tumor.?? Preliminary results of a study being conducted
by Mizuta etal. suggest that vitamin K; inhibits the
recurrence of HCC, especially in patients with HCV
(unpubl. results). However, this study is in progress; its
results remain to be published.

COMBINATION THERAPY

REVIOUS STUDIES HAVE evaluated the effective-

ness of single agents for preventing HCC in patients
with chronic liver diseases. To our knowledge, studies
assessing the value of combination therapy for chemo-
prevention have not been reported. One of the reasons
for the lack of studies evaluating combined treatment is
concern about adverse effects associated with different
agents. For example, adverse effects of IFN therapy
include fever, leukopenia and thrombocytopenia. In
contrast, vitamin K, has not been associated with serious
side-effects in patients with osteoporosis. Vitamin K,
may therefore be able to be used concomitantly with
other chemopreventive agents, without increasing the
risk of adverse reactions. Yoshiji etal. reported that
a combination of vitamin K, and perindopisl, an
angiotensin-converting enzyme (ACE) inhibitor, was
more effective for chemoprevention than either agent
alone in a diethylnitrosamine-induced rat hepatocar-
cinogenesis model.”» The number and size of enzyme-
altered preneoplastic lesions were both significantly
reduced, and the expression of CD31, a marker of
neovascularization, was decreased in rats given combi-
nation treatment. Their findings suggested that a low
dose of vitamin K, (1 pM) inhibits the proliferation
of endothelial cells. Clinical trials examining whether
vitamin K. plus an ACE inhibitor prevents HCC in
patients with chronic liver diseases thus appear to be
warranted.

© 2007 The Japan Society of Hepatology
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CONCLUSION

VAILABLE EVIDENCE SUGGESTS that vitamin K

plays a role in controlling cell growth. The mecha-
nisms responsible for the vitamin K;-mediated inhibi-
tion of cell growth remain unexplained. Clinical studies
have suggested that treatment vitamin K, reduces the
incidence of HCC in patients with chronic liver diseases.
Indeed, the annual incidence of HCC in control patients
was 8.8%, similar to the incidence of HCC (7.9%;
32/107) in patients with liver cirthosis in Japan,® as
compared with only 1.6% in patients who received
vitamin K, in our study. However, previous clinical
studies of vitamin K, have focused on patients with
specific characteristics or risk factors for HCC, including
only women or patients with high levels of des-y-
carboxy prothrombin. Future investigations should
attempt to define which patients would optimally
benefit from chemopreventive therapy with vitamin K,.
The safety, relatively low cost and ease of use of vitamin
K, have led to good compliance with treatment. These
properties make vitamin K, a suitable candidate for
clinical trials assessing the value of combination treat-
ment for chemoprevention or chemotherapy in patients
at risk for, or with a confirmed diagnosis of, HCC.

The results of preliminary trials are intriguing and
suggest a potential role for vitamin K, in the prevention
of primary and secondary hepatocarcinogenesis in
patients with hepatic cirrhosis. However, currently avail-
able results must be verified by multicenter randomized
controlled studies in which the primary end-point is the
prevention of HCC by vitamin K..
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Table 1 Laboratory data on admission

WBC 3.93%10% /mm? | BUN 11 mg/dl
Hb 136 g/dl Creatinine  0.71 mg/dl
Ht 388 %

Platelet 83x10¢* /mm?® | HBs Ag (=)

TP 85 g/dl HCV Ab (=)
Albumin 43 g/dl

T-Bil 09 mg/dl | AFP 3955 ng/ml
AST 61 IU/ AFPL3 64 %
ALT 55 TU/1 CEA 6.6 ng/ml
ALP. 245 TU/1 | CAl19-9 218 U/ml
+GTP 71 TU/1 PIVKAL 5780 AU/ml
ICGR1s 20 %

PT% 864 %

AFP, o-fetoprotein ; CEA, carcinoembryonic antigen :
CA19-9, carbohydrate antigen19-9

PIVKAIL, protein induced by vitamin K absence or antago-
nist I

¢

Fig. 1 Abdominal ultrasonography showed a hy-

poechoic lesion 4cm in a diameter fed by many ar-
teries in the caudal side of caudate lobe.

ABRE I RETTR | MEALERET AST,
ALT BEEFRELTEY, 7IHTIV 448/,
BEYVEY 06g/d, ICGL5AE 20%, 7o b
OV UENE 864% LEEFREERIR A TH-
7. AFP iZ 3955ng/ml, PIVKA-I iZ 5,780AU/
ml L EHIZERL, CEAYBELRLTWE
(Table 1).

' EmEERRE  FEREIVEHETAE
cm O, DFE, WEY— BT I-DEEZED
7o, ¥, FEROELLHRD (Fig.1).
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Fig. 2 Contrast-enhanced computed tomography
showed the low density lesion about 4cm in a di-
ameter that was enhanced at early phase (A), and
that was washed out at late phase (B) in the caudal
side of caudate lobe.

R4+ s CTHR  FRRELVEA
2R L, Lg%, BERBEEZH 4om OERIUS
¥R AREREHBCTESHRES T
(Fig.2A), BYBICTEEREGL LTHEDLN
7= (Fig. 2B).

ERNEEERETRR  BEERESHRS LU
HEFEIIR & ) REME T A EERREE LT
wHen (Fig 3).

DEOFRRLY, FEORREERLWHDN
LEBEL:.

FHFR  FREXENRE, D5 BE
BHECHEEORELE RO . EERIE
ROBEFICHEEL, BREICEL THANFES
ST LT, BFBRE) v AGERLY
WL, Vv SEERAEEAT L. 28, oY
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Fig. 3 Selective angiography showed a tumor stain
feeding from the middle hepatic artery (A) and the
left gastric artery (B).

Fig. 4 Macroscopically, }eseqted specimen showed
the encapsulated white and soft tumor 6cm in a
diarheter. '

YABICERIZRD bRl ot i, UV
HEIZITh R Dok
MBRERNIRRERR | BB RAE 6em,
B, BEETHREEEEEZED: (Fig 4).
REAMENRERER ) VALKV ERR
BEERY, BMOKDMRRA MK 72 mHLEFFR
SRR R BRI RO 2. BEMRIEY V5
BiRE U A ICERBEL TV, U YNE
R BB R B LT (Fig.5).
AR« BB BIFT, #7211 BB IS:E
2 L 7-. # % 1038 B iZ i3 AFP #*39ng/mg,

Y
B

FORZRICEFER) >/ HEB % X L HHRE

B#SaE 405 18

Fig. 5 Histopathological examination revealed mod-
erately differentiated hepatocellular carcinoma in

PIVKAII 75 17AU/ml & EREHEMN T TET
L. #2456 0B0BE BRIMERER
HTH D, :
z =

FFEOHBRBITR, Vv HEBRIEBIIK
WTE L, 20~30% IEH b F
Katyal 512 FF# 403 #11c CT % v 7= L ER
ORBRT, U8 FIIFAERNA LR, £D)
B 7860 (194%) 12V ¥ \HEBERDIL LT
BY, TOELBTLERNTHo -t HEL T
%, —7, FEDRATOY ¥ 1 HEBOHRER
HROPETIX07~49% LEETHDHIW, 2
DIFE A LDFIRESRS L URRSRFREEE
TABERTEATH B0, ZOTFRIIEDT
FETHDM, ®A b 504 FIOFIRERND b
6 81 (12%) I AR Y v ABEBZED, FUR
BRio ) U AERIE R T o 7008, 2FIN 2 £ LRI
FBEL- e 2BELTWAEY, I, BEDEE
BN AVEHETD ) VSRR EER
DETFHEFCTholzZ bbb, —fIcy ¥

 NEEBRFEORKEGRIRBL TS EEX
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Table 2 Thirteen cases reported in Japan with lymphatic metastasis following surgery for hepatocellular carcinoma

. Primary tumor L .
(ﬁxcs,.e Referrence (year) (Sc’;e) Histology Liver * Interval fnrgaiégge Treatment S"E;'g)'a]
parenchyma (mo) site
1 | Misawa 20 1989 30 EdI Z1 28 #13 dissection 3 alive
2 | Une® 1994 6.5 Ed 71 12 #12p dissection 46 died
3 |Une® 1994 30 EdI Z1 10 #13 dissection 77 alive
4 | Wakabayashi1® | 1097 50 poorly Z1 14 #12a, b, ¢ none 27 alive
5 | Fujimori 14 1997 | 18 | moderately 20 76 #12 radiation 15 alive
6 | Saito1® 1998 | 95 | moderately 20 41 #5 8a dissection ?
7 | Makita 13) 1999 5.0 poorly ? 6 #8,12,13a dissection 24 died
8 | Ochiai 12 2000 29 Ed I ? 45 #12 dissection 39 alive
9 | Hanawal® 2001 | 25 | well ~mod Z1 20 #11p dissection 30 alive
10 | Koike 18 2002 4.0 EdI+ 1 ? 108 #7 dissection 14 alive
11 | Katagiri1® 2003 30 | moderately Z1 6 #13 dissection 80 alive
12 | Suzuki® 2003 25 Ed z2 19 #16 dissection 13 alive
13 | Y-E. Peng?V 2005 37 poorly Z1 21 #16ar int dissection 33 alive

* Interval is the period from the operation to recurrence.

L

B0 YREBEEVRTAZ L CHBMBITF2
BEZR-C L2, BEBEIMIECTHARE
AT Y PO — L ERNTWBER TR IER %
SUEEHNBEEIENTHILIEHRELTY
%4070, [ apch sk O AR S ITARSE I Y %
MERBIFUBR#IE+—7— F& LT 1983 £
5 2005 4 TV THRET L7 L =5, BIFER
DRVFRED ) YGEBBEREH13 4
EINTWS (Table 2)992 &EH, FH4d
Hﬁ%%ﬁwmﬁﬁvyﬂﬁﬁg%@%T%:t
TRIFEFHEZETEY, FEDY v gEsl
RREROERE L DIEH, RRNICHALLT
BARLRY) Y AHEBL, BROTIFHRLTHE
B2 Y FEBYEHIOTRERVWILELT
W, RO CSTICIRIHEET U o %, BT
ANEREAR) VBB L UTFBIRR ) Vv
FETHH, FEEEFATIEELICECENE
BIRBRI Y Y35 & 3R 2 2 TR L BRI AR
BNBEZZOENTVEDD 2078, FE7A

VAL A BEFEELREBMTLHEEND

Y Y RFHERTIE, RENLY AR EDR2Y
skip metastasis DHENH R I N L0, K
1D BIFBIR ) > RE I VS EEB A A
Liizds, CEFRICEZFEENEEL TV
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PRI & HIRBID ) Y NEEBEEICKE
BEFRLONAZEL LY, VUNEREETDR
WEFIERBINZ Y YNGR EERN ATV AT]
BEREENG, LALRXES, FEIRED
TFRERY v SEEIRZ DERIH LD TRL,
FEOCERICEEREE2ETHIENNEL, &
5720 U NEIE BRI CORBREES
PORLELEZLNSY, —F, FFEEEBRICY
YNHEBY A LGNTIGE, ) Y EHEBINIL
HTE OO FAFIEERTSHICa Y bo—)L
SNTVWRE, YRICL ) BEFRFEIEOND
DTEZVWALEETE . 202D, FHER
DREIBVTY YABEBAROBHIEEL
Zzbha E%E PET (positron emission to-
mography) ZESEEFRE I L TR BEE
WEDHREDIBDHONDHY, Y REEELE
BEBTRT L) 2 LEVEVFETHOHNIEE
RIIRH L) 5 L0FED H H 0%, B 8
HEBOWAZH DB HFEh 2.
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A Case of Solitary Lymph Node Metastasis of Hepatocellular Carcinoma after Hepatic Resection

Shintaro Kodai”?, Takahiro Uenishi®?, Tsuyoshi Ichikawa”, Osamu Yamazaki?,
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Department of Hepato-Biliarly-Pancratic-Surgery, Graduate School of Medicine, Osaka City University”
Department of Gastrointestinal Surgery, Osaka City General Hospital®

The presence of lymph node metastasis is rarely shown in surgical patients with hepatocellular carcinoma, A
58-year-old man who has undergone hepatic resection twice for hepatocellular carcinoma (HCC) and admit-
ted to our hospital was found. During follow-up and abdominal computed tomography (CT) to have a low-
density lesion 4cm in diameter in the caudate lobe. Angiography showed tumor staining fed by the left gastric
artery and middle hepatic artery. The lesion was diagnosed during the surgery as lymphadenopathy in front
of the common hepatic artery, we resected the lymph node. Histological examination showed lymph node me-
tastasis of HCC. The patient remains alive without sign of tumor recurrence 30 months after surgery. Resec-
tion for lymph node metastasis from HCC is thus effective, when the metastatic lymph node is solitary and
when the primary lesion is controlled.
Key words : solitary lymph node metastasis, hepatocellular carcinoma, hepatic resection
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A Case of Encephalopathy caused by Tacrolimus and Cyclosporine after
Living-Donor Liver Transplantation

'Department of Hepato-Biliary-Pancreatic Surgery, Osaka City University Graduate School of Medicine,
*Department of Gastrointestinal Surgery, Osaka City General Hospital,
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Shintaro KODAI', Hiroji SHINKAWA', Akishige KANAZAWA?, Shinji UEMOTO?, Shoji KUBO'

[Summary]

A 55-year-0ld man with non-compensatory cirrhosis secondary to chronic hepatitis C underwent living-donor liver
transplantation. Immediately after transplantation, immunosuppressive therapy with tacrolimus (FK506) and steroid was
started. On the 15th and 60th postoperative days, he experienced generalized seizures. At the time of his initial seizure,
serum concentration of FK506 was within the therapeutic range. Computed tomography revealed no cerebral hemor-
rhage or infarction. An electroencephalogram revealed diffuse slow waves. Results of cerebrospinal fluid analysis were
normal. FK506-induced encephalopathy was diagnosed and he recovered with withdrawal of FK506. After the second
episode of encephalopathy, the immunosuppressive agent was changed from FK506 to oral cyclosporine (CsA). How-
ever, seizure occurred again 58 days after the start of CsA. The serum concentration of CsA was within the therapeutic
range. Magnetic resonance imaging revealed high-intensity lesions in the white matter in the temporal and parietal
lobes. He was diagnosed with CsA-induced encephalopathy and imnproved with withdrawal of CsA. Rejection can pres-
ently be controlled with a dosage of 0.8 mg/day of FK506, without any signs of encephalopathy. In summary, we expe-
rienced a rare case of encephalopathy caused by administration of both FK 506 and CsA after liver transplantation.

Keywords: encephalopathy, tacrolimus, cyclosporine, liver transplantation

L Lo o, B, REBHECBECRERERERL(ER

XRTBY, InopNy=a—) YHEHDESEIC

Cyclosporine (CsA) 3 & U tacrolimus (FK506) i3 L) BEBHEROBRRIEEL(ALLL, =7, 21

EDWEANY = 2= ) YBRERITHY, TV V%O o2 VEERC LSRRV EOILERCE

EEEHE L Cah2RENHER2RET 2, 20 SEEEDHEZENEBEL SLTRESRESINTS
h, EESULETH D,

LRI R FEREREFAERIH,  4E, EE L AKFBEMEIC FKS06 DA% 5
TRKETIRESESL Y ¥ —HLBNH, . - w - 4 .

S EBASAE R EEH R 2R : TCARLoTHORELZREE L EFEERLAD
(2006 - 3 - 16 48 ; 2007 - 9 - 21 ZF) THET 5o
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BRIEE | fFReEER Lo

BRIEEE | 6 5Py, ARBEHRAICKLTED M
ITeN7, EERE - BERHEERECBER 2V,
IRRE 4SREC CRIFFRZIEREEN, 1 V5 -7
O VYBEIFHATEND, HR2GEAL TV,
A9 RBF L) BEBREICH T AEREIBRIESND
X5k, 1EmI Y BBBBEAKVEDLRSE LS

AEHFHEREESEB L, EREBOTRIIFL
nNTHY, EHCPHRERBO N2 Do, 2OE,

iR 37.3°C, BEMEIL 160-180/mmHg (## 120~
140/mmHg TH#H) Thofzo MEBRETIZEEEIC
ERL2EMEBD N T, MABEER 287 mgdl, f1F
IVAFO—)VEIL 53 mg/dl, 7VE=TER32 ny
di- (1), FK506 b5 7{EX 6.7 ng/ml TdH o 720 B

F£1 MRRERE

- . =am BRIE S A B
Kof, 22T, HUKKRFEELBI SN, L6 o 1@Em2@a =5
HBERHTER RN SN, WBC (X10%u) 52 104 68 81
7=1 23} . = K > < =)
PRERTZIE | ABSHE, ﬁfﬁib‘l U§50H27k7b:.¢.&> 5 Hb (g/dl) 108 69 10 75
n, FEEHEHEEBRAXHFREL TV, OBEEIR A Ht (%) 304 198 276 201
24T, Child-Pugh 4> %8 C (12 &), MELD score It 17 & Plt (X104/u1) 6.2 14 135 8.2
N -Bil (mg . . . p
L, OBRBOMDOEF % FI— k_l,, @H‘ﬁﬂﬁ(ﬁ & AST (TU/6) 65 19 157 5
BESI7 Ve B e ERBEREEITLE (77 ALT (TU/¢) 47 26 285 50
7 VRV VEEFFBHIE=538%, 77 ALP Tu/e) 176 92 273 346
7 MEEH 1.19%). v-GTP (1U/) 45 28 21 853
i __fgg t1.1%) e = . o LDH (1U/¢) 265 331 682 780
MBE LY FKS06 BLURT O FRVEVIZL CHE (TU/e) 93 46 53 s6
HRENGIEELTo% @1 £, #7H Cho (mg/d1) 117 53 136 275
BICIRBATHIR L 72 2%, FKS06 D BIFEA & Alb (g/dl) 3 41 31 28
- 3 1o DHEE L bIn ) PT-INR 142 155 274 129
(b7 7fE12.3 n,,/r{ﬂ), FK506» w= b 12 myco BUN (mg/) s “ 65 31
phenolate mofetﬂ %1#:@ Lf: t (U 5§§'B& L?t:o Cre (mg/dl) 12 0.74 1.09 1.10
551 BERERIE | 47 15 BRIZER, |2 40HERT NH3 (ug/dl) 63 32 93 65
FBS (mg/di) 156 287 251 129
Mycophenolate mofetil fa;'; Iy 14 l,i;(;{«‘-i)@fﬂfé el
Methyl-  [CRESRRLY donine 11518 .
prednisolone {ZEOREL TS I0BEHS, o s 0 SME cobiomrie e
FX dose ALT T-Bil troug
@ (UL) (mg/dl) (ng/l)
6 300 " FKtrngh T_Bﬂ 114 114
st 250 112 12
110 10
4 20018
-_’ 8 -8
31 1s0f
6 16
2} 1000 % I b
1+ 50¢ 2 iy)
L 0o Jo
ol o s
Transplantation (Postoperative Day)
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E3 %2 HEDRERES COBRKER

CTHEL, BhCEELZLRBEDLLNTY, HERE

BETEASA SN 72D EEESH] (clonazepam 3 mg/H B

TR EMEkERIE 2 B/ Tholo BIERETIREN
HICRENRD LN (B2, BBEX Y, FREEY
Sevy, FKSO6 DIk 5% HIE L& THAEBREERHE
KL, BE3IRKRLVRBUERREBRIGE LA, #
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X U phenytoin 250 mg/H) % FHEICEA LoD, 4
25 B#% X ) FK506 Z BB L7z. £ 0B bIEMRIIHL
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BEES L2, EBIERHR L 2\ /% FK506 % 38
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4 %3 EBORERES CTOERKER

ELA (H3),

SoEBERE . A7uq FNXVRIFHRTLALEAR
DI 60 Bk, 224K, ERFERREBLIUHIOPVESF
MTIEHBEREZEIHE LA, 20K, R
%JC,%mmrﬁm&m%mﬁgvéoLOMMﬁ
ZE, ME7I5—YEOLT (568TU/L) L FFHEsE
BEAEO SN, NEEIX25 myd, 7Y E=TE
1% 93 ng/dl (5 1), FK506 b 7 7 {# 13 19.5 ng/ml T
Holz, BMERETHTE LY voltage DB T H 3
b DDOREIFOLABBEIRO LN B ELD, FK
506 12 & AREB L UEREZETL, FKS06 &5 % F
LA ZAEEREIIERL, RE2HBRIDVER
REEIIESE, BRALBHLI, 22 TFKS06 Diks
e L, ﬁma LD CAILEE L, BEER
1E100mgD1 B2 @ EE»LEKEL, E—2ER
297 ng/dl Th o7z, BREREOHE (BE KX
BEF(E 40 mg/dl, MIFZ LT F= /15 3.55 mg/d) 1T
XY CsA DFEE-BPITLLY, BRECDEY

Zb, W16 ALV CARBRLZ. TDHEHE
HBIZF L TR T 04 FANVADREITREREINFF O
BREEZHEERAG L (B4

B 3 ERERE . #f 125 B%, £5RERRFTH-
7oh8, EARER ﬁ%ﬁﬁ%;ﬁﬂmﬁﬁ%ﬁTéA
HRESEENEE UL, 0B, #iR375C, &S
I JF 160-180/mmHg T o 7= MBERE L, BRH

REWARENCRBRDOONT, 7 E=TIEI 65 pg/d
(]1), CsA +J 74Ei3 101 ng/dl, CsA ¥ — % (Crnax)
fE1X 183 ng/dl TH o 720 FHERE TRE/FO A
NEDZENED LN, MR (FLARE) BRET
REAEENH L EEEZIISESTEIRZO LN,
HMPEEIAGN L7 (K5), BlELh, Csa
RELBE L, CCADREZFIEL LI HAEER
fRidiEEL, BE2BZL ) EEBIREISEEL:, U
%, CGAXBR LAY, ERFARINE L2V,
BEFKS06 % T 7/E3.0-40 ngml k BEKERFL
LRoTE L, TORRE, #EENBELELTE
ERKEERELIERRICARR L2/, H3078
ZicBkE L7z,

2B, W2ELOBIE, FKS06 (0.8 mg/H) T
FBREE SR TWAY, CHRFROBRIH LA ¥
F—7zuYEERRTL TS,
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FK506 B L U CsA X L D ILBERARENHNDR 2
FL, BEBRERLCABERTWEY, EETREE
ERD12E LTHRIED D 5, BREDERKERITE
B, B, TR2L0BEOLO» L, EE S5EE
E, FRELREORBERYETHIEELZDDITH
B, b RIRFBE R O RSB 1 FKS06 4% 5-
31.1%, CsA #58-47% T2 N >, LI THEELRE
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7z, —HREOIC ORFERZEHOREB LUREIZLD
%EED (BT B L ERTWAY, BENICIE MRIAS
EBTHY, T2 BEAEL FLAR R CHEE, &
BEMEITEEE & Vo KB ROBHICBETHZET
BILEBEEVEVHLRTBYY, THORBOFATE
=XKL LR, BEES, BREDREREIOR
FERE &7, REFTCHAEELFEZIIRETIX
MHEH LN, EREERECEERERLEOHELDL
BRI L BRISEL E X bNTe T72, FKS06 iREEA* 25
ng/ml BlEIC 2 5 LEELFREEEEREZLYT
WEERTVS A, —RENICIIRERIE L ERI DI+
BELEATLIEENZVERESh TS, &
=, XEFITORMERERO FKS06 % CsA DIl Fi#%
Bl 2B0E TOALABETH 27

—%, BEORERRS MBS 30 BURICRE
TR ENSEVERESNTEY, FREHZEENA
BBLLEEATRETLAILRINTHEY, RER
LT, E1OEORERMIS BRLERICEELT
WaAs, &2, IEERFNERHEEN2HL VIS
DEBBLTILRELTW, I/, F1EEBX
V2B B DBAEIRFKS6 KL 2T, 53 HE DRE
I CsA X o CB|&RBI AN EERBNLD, FK
506 & B\ i CsA B0 SEIpHl AN & 5 BE D

R
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EPR3HEINBEDOD, FKS06 BL U CGATEIC L o
THREX*RELLEFRIEDLOTENTHEHLERD
y (A

FK506 % CsA 2 & 2 BNfE DR EREF O FEHE 12 B35k
T2V, (OFKS506 % CsA B HAEDSE (fE
BB In) vEREALR TV & b fiEHRIC
EEARLEROERCEEEZ V-5 TY, OHRBA
2B D A N7z FK506 %° CsA i3 D f#2: & < TH
BRCERETEELTWAYY 27074 YR FK
HESERERYDA L) 740) v LERREICERNE
EAL, HAKERET A, OnERMBEMEEEY
LEERAHETHLY, NEARESICL Y ILEESR
HHAELBELZFIEEIL, =V FE) 10K
W, FLTRENCHEZELRET B, 2D
BEMNEBEHEINTYE, ZOK, BaLVAFo—-Va
EVFEETHE, CNORENFIFIIRO DRPE
B REL, BEVPBREELL EBEESNTY
2¥, 7, BECKBRATLLT, EFREHOLF
2EFENUAIC, BOE, BV AT O VILE, &
TRy AME, BERBIUATOS FIVAE
ELEMBEEENRTW A, REFTIE, 1EEOK
EREBICBOELS LEIVATO-VILED, 3
BEHORIINE LR & BREBEEVA LN, 2EBED
BiIRA 704 FVAERTCHok, BEREA DM



T EGTBIERR, S0V AABITYVIOARY VK OMETELLL1B] 469

FIRE LRADATHREIY ) 2, FEREHNT
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BIEL 7= ENREFEREBRLL. NERERFIITH
ZREDPE K, FOEBENFEHLIEESNS,

X B

1) Bechstein WO. Neurotoxicity of calcineurin inhibi-
tors: impact and clinical management. Transpl Int
2000; 13: 313-326.

2) Small SL, Fukui MB, Bramblett GT, et al. Immunosup-
pression-induced leukoencephalopathy from tacrolimus
(FK506). Ann Neurol 1996; 40: 575-580.

3) Gijtenbeek JM, van den Bent MJ, Vecht CJ. Cy-
closporine neurotoxicity: a review. J Neurol 1999;
246: 339-346. ’

4) Shutter LA; Green JP, Newman NJ, et al. Cortical
blindness and white matter lesions in a patient re-

ceiving FK506 after liver transplantation. Neurology

338

1993; 43: 2417-2418.

5) Mueller AR, Platz KP, Bechstein WO, et al. Neuro-
toxicity after orthotopic liver transplantation. A com-
parison between cyclosporine and FK506. Transplan-
tation 1994; 58: 155-170.

6) Singh N, Bonham A, Fukui M. Immunosuppressive-
associated leukoencephalopathy in organ transplant
recipients. Transplantation 2000; 69: 467-472.

7) Hinchey J, Chaves C, Appignani B, et al. A revers-
ible posterior leukoencephalopathy syndrome. N Engl
J Med 1996; 334: 494-500.

8) Torocsik HV, Curless RG, Post J, et al. FK506-
induced lenkoencephalopathy in children with organ
transplants. Neurology 1999; 52: 1497-1500.

9) Frithauf NR, Koeppen Dagger S, Saner FH, et al.
Late onset of tacrolimus-related posterior leukoen-
cephalopathy after living donor liver transplantation.
Liver Transpl 2003; 9: 983-985.

10) Asami M, Kuno T, Mukai H, et al. Detection of the
FK506-FKBP-calcineurin complex by a simple bind-
ing assay. Biochem Biophys Res Commun 1993;
192: 1388-1394.

11) Misawa A, Takeuchi Y, Hibi S, ef al. FK506-induced
intractable leukoencephalopathy following allogeneic
bone marrow transplantation. Bone Marrow Trans-
plant 2000; 25: 331-334.



- =BTH23E

 EREHE PRI
BREOFT2

o aEER-

FFEh

SO

7,
-
-,

L

(EE§EX

ABREZ* BFEHBHETF™
<ELEsU ELEE-RTT

HEAEF EE—G
Lok &HT VARL-»TOS

I% KEMIAS ARRESTRBFREANNSBRE

F 545-8585 ABRATFI{AEFEBET 1-4-3

I +3 [ EROEESHRASESNER

BB R

FF8) JR 221 B ¥ (transcatheter arterial
embolization ; TAE) OEBESI, F&LT
FRBant Ao, BRI AR 5B
FFEURRH, o9 A RBRERERES YA 7 uipg
BERELEMRD D ET. FEREIAIF 74V
2005 EEMICK B &, FFMilRSAICH 7518
FEIFTAREE L SARARI ko> CRRERE
T4, TAE RHBRWFRBESRANTSHD,
L RITHELASTREB L & b A VWAEFF
WARENANEISE R T, i, UKD
REEREDELZADEILLIEFNER
D—2L LTiTbhiT.

FrmEEA Al T 3 TAEORRIZ, ERF
& FFBE A8 AT 35 1T B BT EN R 6 K UTFIBRIMBRD
WEOZIZE STV T, TEDHFEAND
VEAMEI3EE, FFEBRS 20 ~30%, FIBRAS
70 ~ 80 % & FIRMIELL TT A, FilligsiaA
TRFEIROFGEEME ED T, TZTTAE

| v2 FEXPSESHAASESRSG

| 24 BE2SHERNHALELL S-8S
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iz kD IERFFICkE B HEE 51 T2 AR
PR BFEE R BT LA TEET.

AftEED & A TAEDEBIE, EEIE LT
FIRMFEDOREEL FFsEE»r o REBENE T,
BRI X DPIRASAEELCH Y, FEln
TR EVIBARFAREICKE 5 ErRMES S 5 7=
¥, TAERZERTY. MERLEY LY VEH
3.0mg/dL M L RHBHIEAF L HERTYT. —
21 FFESEE C # Child-Pugh 38 C DFFRE
1% TAE D@ 6 A& 28, EE, WiED
F—FLOBARICKD, RE L -FERkEER
32 LHTES LD 2D TAE DBIGEE
BB o TWET.

ZOBOFSROFICECEZICHLTE
TAE #8& 5 hEF. ¥, SMEPREEHR
FB3 F U+ — ¥ (percutaneous transhepatic
biliary drainage ; PTBD) i=f¥ % FFEIIRIRE &
LTy, Huoay tu—- LB
TAE2MThhET. '



