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of Hepatocellular Carcinoma

recurrence after performing curative resection for HCC.
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The Risk Factors for Extrahepatic Recurrence after Curative Resection

Purpose: A few studies have been reported on extrahepatic metastasis after curative resection
for hepatocellular carcinoma (HCC). We investigated the patterns of extrahepatic recurrence
and we identified the risk factors for extrahepatic recurrence after curative resection for HCC.
Methods: We retrospectively reviewed 587 patients who underwent surgical resection with a
curative aim from January 1998 to December 2007 in the Yonsei University Health Care System.
Among the 571 patients, 291 (51.0%) patients developed recurrence. Sixty five patients initially
presented with extrahaptic recurrence. The patients with extrahepatic recurrence were divided
into Group A (peritoneal recurrence) and Group B (non-peritoneal extrahepatic recurrence).
Results: Group A had higher rates of intraoperative bleeding>1,500 ml and perioperative
transfusion too. On the multivariate analysis, perioperative transfusion, satellite nodule and the
tumor size were the independent risk factors for Group A. The Edmondson-Steiner grade, satellite
nodule and the tumor size were the independent risk factors for Group B. The 1, 3 and 5-
year overall survival rates after curative resection for the patients with extrahepatic recurence
were 83.1%, 48.9% and 27.4%, respectively. The recurrence patterns and treatment modalities
did not affect the overall survival after treatment for extrahepatic recurrence.

Conclusion: A perioperative transfusion was found to be a different risk factor for peritoneal
recurrence, as compared to those risk factors for non-peritoneal extrahepatic recurrence.
Therefore, efforts by physicians to decrease intraoperative bleeding may prevent peritoneal

Key Words : Hepatocellular carcinoma, Curative resection, Extrahepatic recurrence

227

Oz, IS, 833, ZET,
FTY, 0l2Y

oA M|CH

|=_I

st
2]

Hyung Soon Lee, M.D., Gi Hong
Choi, M.D., Ho Kyung Hwang,
M.D., Chang Moo Kang, M.D., Jin
Sub Choi, M.D., Woo Jung Lee,
M.D.

Department of Surgery, Yonsei
University College of Medicine

SHHS 120-752
Tel: 02-2228-2122
Fax: 02-313-8289
E-mail: choi5491@yuhs.ac

Received: 2010. 8. 9.
Accepted: 2010. 10. 5.




|—o|.

Er=g Pl

SH143 45 2010

7hete] A AA T 7ke] Are AA Aurole] 14~
26002 Baatal ok o) FEe] Adete] thibolx &
2 A7} BrVsd A7t or” zhe] Auto] BAH o] F
Ao F4 AE I 4~SHLE oIl uj B3}
oh " gkeke] 2 A & 7] AHE P Al?lﬂ 234
T ol¥l 219 Apetel] tig A=54
At FA7A 7o) 224 dA F Ay o}b k9] XHHW
of tigh i “‘Xl °‘E} 5 E}EW
<24

1A

ok

]
=

O

19989 14XE 2007
zoho g A4 7&@]1

224 @Ale] Jole

Ao HAT ol

=

3 vl Fheviet $43

alpha—fetoprotem, protein indu-

o2
i
Y
=

ced by vitamin K absence or antagonist II [PIVKA-II]) 74/‘}

9} 7+ 283} 3o BB AN v FoJe Ayt &
EAA 3 99 B ) A8l sl 3
BN 8% 4713

ek, el A J-"J

024
ox I

O b
of
o

[o & ”

2 o

e 12

< W
2
to o
>

ol
k}l‘, }'m r\l L

= o
o>
)

e e
o
o o
of
=
oL X

fz o
O
[
Y
(e
L M

A% el @Rl
(Positron emission tomography, PET)
S7lshn chiby ojg selstsc, Baa
Yat7] %= 3

571789 32 2 291(51.00) %8 9] EApolA ko]
o, 29| Hol= 659l MAs, 242 #H(279), §
(17%), FZAE), WG, A0, AN, 25
29l6w)el WAL, 6599l 1] AL B 3 27
(64.6%)ol|A] Zhfjoll Adkgho] FAlol WAEl. Z4 A
o] ApE tE 7)o R gtk Bt

{0

o o2 o £ ot rln o

0o mhe Y Y

o
>,
o
2
1z ol

45t

of

BN
i
o
o,
o
>

2190
E7ol

J <R

=]
= 14

228

: *é‘?ai

k)

E

A2 o]

olHu] =

(k=N

aminotransferase (AST), 4% 42|, 7+4H 549 o7 =

alanine aminotransferase (ALT), aspartate

lu
N
ofN
o2
o
=
=
do
oX,
ofN
iy

=)
o,
o
et
Ho
02

o
oy
°,
g
£ o
2 e
-
1=

Pr,

#3} % (Edmondson-Steiner 53),
EYHsIch, 49} ged
5 A H*%E— A}Jg_—gmiq.

i

ﬂ
_\,L
4w
N
ofN
Y
ot
o

vk
o

o L
o
forle

2

o
T
el e chg 2ol
Kaplan-Meier methodE AR&-ahe] A& A
TEDY BEE Aol logrank testE ]3] H
o} &4 SPSS 12 Windows (SPSS Inc., Ch1c21goy IL,
USA)E o183, parel <0.05% AS EAHLE
o Ao Hgrth

B

ne
32
R 10
:E

B ] o
TZ:"L



Table 1. Clinicopatholgical characteristics of the patients
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Variable PRG (n=17) NP EHRG (n=48) p-value
Age (years, mean=®SD) 53.8110.1 51.9%10.9 0.547
Gender (M : F) 13/4 36/12 0.512
HBsAg (%) 12 (70.6) 38 (79.2) 0.512
ALT (IU/L)>50 (%) 5 (29.4) 10 (21.3) 0.517
AST (IU/L)>50 (%) 4 (23.5) 11 (23.4) 1.000
Albumin (g/dl) >3.5 (%) 15 (88.2) 40 (85.1) 1.000
Platelet (/mm?®)>100,000 (%) 16 (94.1) 42 (89.4) 1.000
Tumor size (cm)>5 (%) 10 (58.8) 26 (54.2) 0.740
AFP level (IU/ml)>1,000 (%) 6 (35.3) 11 (22.9) 0.348
Cirrhosis (%) 10 (58.8) 19 (39.6) 0.170
Multiple tumors (%) 3 (17.6) 9 (18.8) 1.000
Satellite nodule (%) 6 (35.3) 13 (27.1) 0.547
Grossly vascular invasion (%) 4 (23.5) 4 (8.3) 0.191
Microscopic vascular invasion (%) 13 (76.5) 35 (72.9) 1.000
Tumor Grade (I-II/III-1V) 6/8 21/22 0.686
Intraop bleeding (ml)>1,500 (%) 6 (35.3) 5 (10.4) 0.028
Perioperative transfusion (%) 15 (88.2) 21 (43.8) 0.002
Extent of resection (minor/major) 6 (35.3) 30 (62.5) 0.052

PRG=peritoneal recurrence group; NP EHRG=non-peritoneal extrahepatic recurrence group; HBsAg=hepatitis B surface antigen;
ALT=alanine aminotransferase; AST=aspartate aminotransferase; AFP=alpha-fetoprotein
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Table 2. Univariate analysis for host and surgery factors associated with two groups

PRG (n=17) (%) pvalue NP EHRG pvalue No recurrent group
(n=48) (%) (n=292) (%)
Age (yrs) 0.786 0.559
<60 13 (76.5) 36 (75.0) 207 (70.9)
>00 4 (23.5) 12 (25.0) 85 (29.1)
Gender 1.000 0.775
Male 13 (76.5) 36 (75.0) 225 (77.1)
Female 4 (23.5) 12 (25.0) 67 (22.9)
HBsAg 0.562 0.853
Positive 12 (70.6) 38 (79.2) 224 (76.7)
Negative 5 (29.4) 10 (20.8) 68 (23.3)
Serum albumin (g/dl) 0.701 0.388
<35 2 (11.8) 7 (14.9) 31 (10.6)
>3.5 15 (88.2) 41 (85.1) 261 (89.4)
ALT (IU/L) 0,701 0.952
<50 12 (70.0) 38 (78.7) 231 (79.1)
>50 5 (29.4) 10 (21.3) 61 (20.9)
AST (IU/L) 0.374 0.298
<50 13 (76.5) 37 (76.6) 242 (82.9)
>50 4 (23.5) 11 (23.4) 50 (17.1)
Platelet count (/mm?) 0.491 0.306
<100,000 1 (5.9) 5 (10.6) 48 (16.5)
>100,000 16 (94.1) 43 (89.4) 243 (83.5)
Liver cirrhosis 0.457 0.302
Yes 10 (58.8) 19 (39.6) 139 (47.6)
No 7 (41.2) 29 (60.4) 153 (52.4)
Perioperative transfusion <0.001 0.323
Yes 15 (88.2) 21 (43.8) 106 (36.3)
No 2 (11.8) 27 (56.3) 186 (63.7)
Intraop bleeding (ml) 0.036 0.427
<1,500 11 (64.7) 43 (89.0) 249 (85.3)
>1,500 6 (35.3) 5 (10.4) 43 (14.7)
Extent of resection 0.221 0.152
Minor 11 (64.7) 18 (37.5) 142 (48.6)
Major 6 (35.3) 30 (62.5) 150 (51.4)
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Table 3. Univariate analysis for tumor factors associated with two groups
NP EHRG No recurrent grou
PRG (n=17) (%) pvalue (n=48) (%) p-value (n=202) (00) P
Number of tumor 0.136 0.023
Single 14 (82.4) 39 (81.3) 271 (92.8)
Multiple 3 (17.6) 9 (18.8) 21 (7.2)
Satellite nodule 0.002 <0.001
Yes 6 (35.3) 13 (27.1) 23 (7.9)
No 11 (64.7) 35 (72.9) 269 (92.1)
Tumor Size 0.009 <0.001
<5 cm 7 (41.2) 22 (45.8) 208 (71.2)
>5 cm 10 (58.8) 26 (23.6) 84 (28.8)
Macroscopic PVI 0.029 0.548
Presence 4 (23.5) 4 (8.3) 19 (6.5)
Absence 13 (76.5) 44 (91.7) 273 (93.5)
Macroscopic PVI 0.006 <0.001
Presence 13 (76.5) 35 (72.9) 123 (42.1)
Absence 4 (23.5) 13 (27.1) 169 (57.9)
Edmondson-steiner 0.024 <0.001
grade
I~11 6 (35.3) 21 (43.8) 180 (61.6)
m~1v 8 (47.1) 22 (45.8) 58 (19.9)
Unknown 3 (17.6) 5 (10.4) 54 (18.5)
Invasion of glisson 0.018 0.045
capsule
Yes 13 (76.5) 30 (62.5) 137 (46.9)
No 4 (23.5) 18 (37.5) 155 (53.1)
Serum AFP (IU/ml) 0.098 0.355
<1,000 11 (64.7) 37 (77.1) 238 (82.6)
>1,000 6 (35.3) 11 (22.9) 50 (17.4)
PVI=portal vein invasion,
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Table 4. Independent risk factors for the peritoneal recurrence group by Multivariate analysis

Variable Coefficient Standard error pvalue Relative risk (95% CI)
Perioperative transfusion 2.507 0.776 0.001 12,274 (2.681~56.192)
Satellite nodule 1,802 0.610 0.003 6.065 (1.834~20.053)
Tumor size >5 cm 1.120 0.545 0.040 3.064 (1,052~8.920)

Table 5. Independent risk factors for the non-peritoneal extrahepatic recurrence group by Multivariate analysis

Variable Coefficient Standard error pvalue Relative risk (95% CI)
E-S grade >II-IV 0.991 0.355 0.005 2.694 (1.344~5.400)
Satellite nodule 1.445 0.411 <0.001 4,244 (1.895~9.503)
Tumor size >5 c¢m 1.019 0.333 0.002 2.771 (1.442~5.327)
E-S grade=Edmondson-steiner grade
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Fig. 1. Overall survival after recurrence between the two
groups,
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Fig. 2. Overall survival after recurrence according to the
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