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Outcome of Hepatic Resection for Hepatocellular Carcinoma
within the Milan Criteria in Child-Pugh Class A Patients

Ki Hoon Kim, M.D., Jin Su Kim, M.D., Jeong 1k Park, M.D.,
Kwang Hee Kim, M.D., Chang Soo Choi, M.D., Young Kil Choi, M.D.

Department of Surgery, Inje University College of Medicine, Busan, Korea

Purpose: Hepatic resection and liver transplantation are considered a curative treatment for hepatocellular
carcinoma (HCC) within the Milan criteria. In this study, we examine the outcome of hepatic resection for HCC
within the Milan criteria, and determine the effectiveness of hepatic resection as the primary treatment for HCC
within the Milan criteria in Child-Pugh class A.

Methods: 110 patients underwent curative surgical resection for HCC in Child-Pugh class A between August 1991
and June 2008. Fifty-six patients met Milan criteria (Group M) and the remaining 54 did not (Group N).
Results: Overall survival rates at 1, 3, and 5 years were 92.6%, 72.5% and 54.6% versus 70.4%, 43.1%, and
28.7 % in Group M and Group N, respectively (P=0.0043). The corresponding disease-free survival rates were
81.5%, 69.7%, and 38.2% versus 46.0%, 32.9%, and 26.9% in Group M and Group N (P=0.0012). HCC recurred
in 25 patients in Group M (44.6%) and 35 patients in Group N (64.8%)(P=0.034). Outcomes of hepatic resection
in Group M were significantly better compared to Group N.

Conclusion: Hepatic resection can achieve a comparable 5-year overall survival & disease-free survival to that
reported for liver transplantation. Hepatic resection should be considered as the standard therapy for HCC within
the Milan criteria in Child-Pugh class A patients. (J] Korean Surg Soc 2010;79:49-57)
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Table 1. Comparison of clinicopathologic variables between patients with hepatocellular carcinoma who met Milan criteria (Group M)

and those who did not (Group N)

Variables Group M (n=56) Group N (n=54) P-value
Sex (M/F) 44/12 39/15 0.439
Age (<50/>50) 21/35 24/30 0.459
Hepatitis B virus (+/—) 43/13 36/18 0.238
Hepatitis C virus (+/—) 4/52 5/49 0.740
Alcohol abuse (+/—) 23/33 19/35 0.525
Serum AFP (<200 ng/ml/>200 ng/ml) 36/20 27/27 0.130
ICG- RI5 (%) (=10/>10) 28/28 37/17 0.048
Preoperative TACE* (+/—) 18/38 14/40 0.473
Operative procedure (major/minor) 19/37 25/29 0.186
Blood transfusion (+/—) 5/51 14/40 0.018
Number of tumor (multiple/solitary) 2/54 13/41 0.002
Max. size of tumor (cm) (<3/3< and <5/>5) 35/21/0 4/7/43 0.000
Edmonson-Steiner grade (1 or 2/3 or 4) 45/11 36/18 0.103
Resection margin (+/—) 4/52 8/46 0.233
AJCC TMN stage (I/II/IIT) 44/22/0 4/21/29 0.000
Vascular invasion (+/—) 10/46 45/9 0.000
*TACE = transcatheter arterial chemoembolization.
3741 H] 3ol & Log rank testE ©]-8-3F L bk E Aol Table 2. Postoperative complications
Cox proportional hazard modelg ©]-&8}3ict. PEke] 0.05 ©] . Group M Group N Total
Complications
9 9% BAHE Fo40] It Ao Helnt (0=56) =54 @-110)
15 (13.6%) 23 (209%) 38 (34.5%)
721 -T'—I' Intraabdomin.all abscess 3 6 9
Pleural effusion 4 8
Wound infection 4 3 7
M 159 H ol 53.684190 3L ol A 4 Postoperative bleeding 2 4 6
196.30 10%/ 1, A W] FH1X 078 me/dl, FHR1 421 E;fmfgﬁ‘age ' i ;
g/dl, AST 5435 U/L, ALT 52.65 U/L, @* %3} gllo} chuia GI* problem 1 1 2
Liver abscess - 1 1

%] 1,693.50 ng/ml, ICG 15% A& 10.97%, Z%F] 2]
A7 A71% 3.13 emO AU, N ZF HF tho] 52174,
P4 193.74 10 11, AA Wl F92] 0.72 mg/dl, E5w1
4.12 g/dl, AST 48.87 U/L, ALT 46.26 U/L, &% <3} go}
chil A %] 7,420.77 ng/ml, ICG 15% A& 8.87%, k2]
AN AZ Z71E 705 emS 2k

ICG 15% A& N gl M 5ol vzl 10%%ck

2 A w7E kA (P=0.048), TE T TEE AW

*GI = gastrointestinal.

5 M LgollA N gl vle] FoleiA 42 Aoz
UEHETHP=0018). Fe] F&2 M L5 ollA N 5ol H]
ol Fokel Al 271 FolshAl A P=0.000), T H
9] ZoFo] Wrh(P=0.002). L&, M LEol|A] NLEol
vl @3 Zrol A 0w (P=0.000), 7] BE3F B3 A

< ¥ 9 thP=0.000)(Table 1).
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FH o2 Agslodth(Table 2).

@ MzES: M 259 14, 34, 51d AA ALEELS 92.6%,
72.5%, 54.6%°10 3L, T4 AEZIZF 62714 (56~69), H T
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28.7%2 AA| AEEFH T4 BEINT 25704(18~32), F
T AL 1608(50~102)5 2ol M 159 3hAtEol
N 259 A0 vlal] SAF SR £ BEES el
© m(P=0.0043)(Fig. 1), + T ZHe] 79 AEES M Iw
oA 81.5%, 69.7%, 38.2%, =% AE7|7F 5TMLD42~72),
B AE717F 00NL (57~ 123)0]191 3L, N LFoll A 46.0%,
32.9%, 26.9%, Z AEZZF 10ML(7~13), FTF AE7|7
50HL(31~69)E AA| EET vt E M 259 &
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Fig. 1. Comparison of overall survival rates between Group M
(n=56) and Group N (n=54). Significant difference was ob-
served between two groups (P=0.0034).

Disease-free survival
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Fig. 2. Comparison of disease-free survival rate between Group M
(n=56) and Group N (n=54). Significant difference was ob-
served between two groups (P=0.0012).

Age] o U AE Ho|a 9l9lrhP=0.0012)(Fig. 2).

(3) o] LMD x|Z Y

@O Ao ok M LFoll A 25¢9(44.6%), N LgollA] 35
of|(64.8%)F N LEol|A] T] =& AukS B9l v (P=0.034),
Aue] kg A EE ZHH ALY A9 M IaellA 21
of, N Z5ollA 184 AT, 7T Akt 7he] Aol
7o)l Q& 737t 247 1o, 5ol o, 7ke] APt Sle
7397% 27k 3ol|9} 1249 TH(Table 3).

M ZEol|A Ate] ot wi7bA] o Fek 717+ 2709
o] N F9 Fo 717+ 109 E M LFo] N L&
ol vlgl] ZA Apto] dojub= ZAXH HAAW FAH 9
o)t 7R A FW}P=0.0845).

Table 3. Pattern of recurrence

Group M Group N Total
(n=56) (n=54) (n=110)
Total recurrence 25 35 60
Recurrence site
Liver 21 18 39
Solitary 12 6
Multiple 9 12
Liver+other organ 1 5 6
Lymph node 1 1
Peritoneum — 2
Lung - 2
Other organs 3 12 15
Abdominal wall - 2
Adrenal gland 1 2
Lung - 2
Omentum — 2
Lymph node 1 1
Peritoneum 1 -
Pancreas - 1
Duodenum - 1
Bone — 1

Table 4. Treatment of recurrence in Group M (n=25)

Method No.

TACE* 1
TACE+RFTA"

RFA'

Operation

Systemic chemotherapy

Radiotherapy

No treatment 2

_— NN W R =

*TACE = transcatheter arterial chemoembolization; TRFTA= ra-
diofrequency thermal ablation; TRFA = radiofrequency albation.
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Table 5. Univariate analysis of prognostic factors overall survival and tumor-free survival after hepatic resection within the Milan criteria
in patients with Child-Pugh Class A (n=56)

Overall survival (%) Disease-free survival (%)
Factors
5-years P-value S-years P-value

Age 0.6285 0.9096
<50 (n=21) 59.5 38.7
>50 (n=35) 49.3 36.9

Sex 0.3418 0.3049
Male (n=44) 51.8 30.3
Female (n=12) 74.1 75.0

Hepatitis B virus 0.6610 0.4948
Positive (n=43) 535 325
Negative (n=13) 66.1 66.6

Hepatitis C virus 0.8348 0.8917
Positive (n=4) 37.5 37.5
Negative (n=52) 554 36.7

Alcohol abuse 0.4150 0.3581
Positive (n=23) 48.3 21.1
Negative (n=33) 62.9 56.5

Serum AFP 0.0929 0.0788
<200 ng/ml (n=36) 46.2 18.2
>200 ng/ml (n=20) 72.5 72.6

ICG-R15 (%) 0.5789 0.7649
<10 (n=28) 535 62.3
>10 (n=28) 56.4 27.1

Preoperative TACE 0.2372 0.4193
Positive (n=18) 53.9 52.7
Negative (n=38) 57.5 13.9

Operative procedure 0.6374 0.3953
Major hepatectomy (n=19) 56.8 50.5
Minor hepatectomy (n=38) 50.1 17.1

Blood transfusion 0.8809 0.9687
Positive (n=5) 53.3 53.3
Negative (n=51) 54.7 36.3

Number of tumor 0.5131 0.5427
Multiple (n=2) 0 0
Solitary (n=54) 55.4 38.6

Max. size of tumor 0.4746 0.4324
<3 (n=35) 65.0 47.0
3< and <5 (n=21) 36.5 20.1

Edmonson-Steiner grade 0.1481 0.1869
1 or 2 (n=45) 64.3 41.7
3 or 4 (n=11) 194 233

Resection margin 0.0977 0.1535
Positive (n=4) 0 0
Negative (n=52) 56.2 39.1

AJCC TMN stage 0.0035 0.000
I (n=45) 68.3 452
II (n=11) 14.6 0

Vascular invasion 0.0122 0.0001
Positive (n=10) 16.7 0

Negative (n=46) 66.4 44.1
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Table 6. Multivariate analysis of overall and disease-free survival
after hepatic resection within the Milan criteria in pa-
tients with Child-Pugh class A (n=56)

Variables Hazards ratio (95% CI) P-value
Overall survival
Serum AFP 2.700 (0.860~ 8.483) 0.089
AJCC TMN stage 0.067 (0.007~0.680) 0.022
Vascular invasion 0.156 (0.013~1.845) 0.140
Resection margin 2.838 (0.538~14.978) 0.219
Disease-free survival
Serum AFP 2.649 (0.869~8.074) 0.087
AJCC TMN stage 0.048 (0.005~0.497) 0.011
Vascular invasion 0.294 (0.028 ~3.093) 0.308
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