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Outcome of the Liver Resection of the Hepato-
cellular Carcinoma under Milan Criteria

Se-Kook Kee, M.D.1, Yang-ll Kim, M.D. and Yoon-Jin
Hwang, M.D.

Purpose: Liver resection (LR) has been the treatment of
choice for hepatocellular carcinoma (HCC), but resection and
survival rates remain low, and recurrence is common in
cirrhotic patients. This study was designed to evaluate the
outcome after resection of potentially transplantable early
HCCs and compare it with that for liver transplantation (LT)
as reported in the literature.

Methods: We studied 109 patients with HCC under the
Milan criteria who underwent LR at Kyungpook National
University Hospital from September 1997 to May 2002. The
patients were divided into two groups: group A had a single
tumor and group B had two or three tumors.

Results: The mean age was 56.1+8.1 years and the male-
to-female ratio was 4.7 : 1. Most of the patients had chronic
liver disease due to viral hepatitis, but had preserved hepatic
function. Overall survival rates (SR) at 1, 2, 3, and 4 years
were 86.7, 69.4, 44.8, and 13.3%, respectively, and the
corresponding disease-free survival rates (DFSR) were 74.2,
53.8, 41.6, and 23.7%. SR and DFSR were not significantly
different between the two groups, although group B tended
to have lower SR and DFSR. At a median follow-up of 25.3
months, 52 patients experienced recurrence, most of whom
had intrahepatic recurrence within 2 years after resection. At
the time of the diagnosis of recurrence, 34 patients were
considered eligible for LT.

Conclusion: Although most of the patients had preserved
hepatic function, LR of early HCC showed low survival rates
and high recurrence rates compared with those after LT
reported in the literature and in our experiences. Therefore,
in the absence of limiting factors, LT may be the better op-
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tion for surgical treatment of patients with early HCC, even
when preserved hepatic function is maintained. (J Korean
Surg Soc 2003;65:322-328)
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D 10]9lal FAEL] o]+ 36A0A] T2AE FHHF 56.1
is.vﬂME}. AA 1094 Z 8111(74.3%)°N 4] HBs Ag %A
0] aL, 2141(19.3%)0ll 4 antiHCV Ab ¥Aolglom, <
A Ak AR Ak WA AA Aol 3200](29.4%)91 A
Al Bl Frt GIE ek T Aol Al 25 A
2, 94 albumin® HF 4.0 g/dl, @A bilirubinS B F 0.9
mg/dl, prothrombin time percentage:= %3 7 89.9%, 84 ALT
(alanine aminotransferase):= 3 7 41.0 IU/ml, ICG RisS T

Table 1. Clinicopathological characteristics of the patients with
hepatocellular carcinoma under milan criteria

Total Group A Group B
(n=109) (n=96) (n=13)
Sex M : F) 90 :19 78 1 18 12:1
Age (years) 50.1£8.0 56.1+18.2  55.9+7.7
Hapatitis virus
B positive 81 73 8
C psoitive 21 18
Varix 32 27
Liver function
Albumin (g/dL) 0.4 4.0+0.4 4104
TB (mg/dL)* 0.9+0.4 0.9+0.4 1.1+04
PT (%)* 89.9+13.7 89.9£13.5 89.2%15.3
ALT (IU/L)* 41.0£34.3 40.4+35.5 45.5424.2
ICG Ry5 (%) 11.9+7.8 12.0£8.0 11.4£7.0
a-fetoprotein (ng/ml) 132.8 135.9 109.5
Child classification
A 103 90 13
B 5 5 0
C 1 1 0
Liver parenchyma
Liver cirrhosis 67 58
Chronic hepatitis 37 34 3
Normal 5 4
Tumor stage
I 23 22 1
I 76 72 4
I 6 0 5
IV-A 4 2 2

*TB = total bilirubin; "PT - prothrombin time; * ALT = alanine

aminotransferase.

11.9%°] 9 c}. A% A & aAfetoprotein 3 132.8 ng/
mlo]glch. Child &4, AE 1034, BE 5, C& 1419t}
o] 3k I -!—73*5‘% T T Aelel] om] Sl Hol= gl%l
t}(Table 1).
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w7 7kl 2AAA A3, AA 1099 F 73171 674
(61.5%), "HA 7k o] 3740(33.9%), BA7Fo] 540(4.6%)F. L,
T Aolell 23t Aol= g, Agte] ERkE A
oz 3804] 9}04;} 711"1]’1'01’4 170744 7:!»]. Hﬂ7] _,4%_%
17] 23], 117] 760, 117] 60|, IV-A7]7} 40d|] 0w chukA
ol A tha ZE e A ck(Table 1).
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(60.6%)A3L, 254 v|nkE AAND 7357} 459(41.3%), 2
A ol s AAINY A& 649(58.7%)% o, AA =
Z+z2 e B FAE 2787 gm°l°41:} %H %*ﬂ‘“*v"‘
667.6 mILIL, 26991(23.9%)oN A 8- kgt
@iung}ﬁmzqf /L]oﬂ [¢] U 7(411] ;Slt:’ %]'—{f %%ﬂaok \gz] 2=

e T Aeldll &nl 9l Hol= JA%tH(Table 2).
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Table 2. Treatments of the patients with hepatocellular carcinoma
under Milan criteria

Total Group A Group B

0=109) M=96)  (n=13)
Preoperative TACE* 66 (60.6%) 59 7
Liver resection

Minor (<2 segments) 45 (41.3%) 40 5

Major (>2 segments) 64 (58.7%) 56 8
RW' (g) 278.7 2775 2869
Estimated blood loss (ml) 667.6 647.9 813.2
Transfusion 26 (23.9%) 24 2

*TACE = transarterial chemoembolization; "RW = weight of the

resected tissue.

Table 3. Postoperative complications

Total Group A Group B

(n=109) (n=96) (n=13)
Complication 22 (20.2%) 21 1
Bleeding 5 5 0
Pleural effusion* 6 5 1
Bile fistula 3 3 0
Abscess 3 3 0
Ascites’ 2 2 0
Pneumonia, sepsis,
. + 1 1 0
renal failure, MOF
Wound infection 1 1 0
Pancreatitis 1 1 0
Hepatic artery thrombosis 1 1 0
GI passage disturbance 1 1 0
Jaundice 2 2 0
*Needed thoracentesis; " Needed paracentesis; ¥ MOF = multiple

organ failure.

trointeastinal passage disturbance)7} Z+Z} 1eflof|A] AZlow

o
leflel A& AP ez Qg iﬂ*ﬂ’, AFA, e A A7) HA
o] AUtk o2d I T WA F T Aololl v Sl=

Zlol = 9l tk(Table 3). % & A2 A 1114 F 14]]
0.9%)°N14 At
5 e
AA 1099 F 524147.7%) A ko] hleon, F
Aolof] ou] Ql& Xol& gl o} kA ol 4 XH‘%O]
e okAS Bk Ao ojRES 7 Ajute]gl o

@74l], 90.4%) 7+ 2] Aol YUY ¢+ 6, 7+
Azt 7 o] Aol o] IQW A& 6oll$it. 3+ <]
u

6
At A2 E7 W7} sl 2 7bg wheka, #) 26, A
1od], B3 16, 9 10, 59 1[0} Aol AT 520]]
T 449|014 (84.6%) 21 Wloll AES Fom 31 Fol Ak
< Y A% 347F QA9 ck(Table 4).

2287 A% GRAE FTE F T Aolo] FI%
Aol7h (b
1

T

A T, 2696 (27.1%), ThHA T 4/13
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ZA 109419 1, 24, 31 gl 4 AEEL 27 86.7%,
69.4%, 44.8%, 13.3%Fom, ekA FollA = 47 85.9%,

69.9%, 47.8%, 152%Q3, Tt FollAE 247 923%,
67.1%, 22.4%, 0% 2 5 T Aolol] A o2 Golat 2}
o]E 91901} P=0296) thitAl FollA] A7 AEE
F4e Bt

A 109919 1, 2, 3 B 4 FHAAEES 47
742%, 53.8%, 41.6%, 23.7% oM, WA Fol|A = 27t

Table 4. Recurrences

Total Group A Group B
(n=109) (n=96) (n=13)

Recurrence 52(47.7%) 44 8
Intrahepatic 47 39 8
Extrahepatic* 11 11 0
Both 6 6 0
~12 mo. 25 22 3
12~24 mo. 19 16 3
24~36 mo. 5 4 1
36 mo.~ 3 2 1

*Extrahepatic recurrence: abdominal cavity 5: lung 2: adrenal
gland 1: spine 1: chest wall 1: abdominal wall 1.
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Fig. 1. Survival rate and disease-free survival rate of the patients with hepatocellular carcinoma under Milan criteria according to the

number of the tumor.

Table 5. Liver resection (LR) versus liver transplantation (LT): 1-,
3-, and 5-year survival and recurrence rates in the

literature
1-YSR* 3-YSR 5-YSR Recur
(%)
LT /iRY  LTLR LTLR LTLR
Michel 1995 83/89 72/77 72/41 14/70
Vargas 1995 81/58 0/40
Tan 1995 80/61 63/33 20/25
Otto 1998 47/40 36/54
Llovet 1999 84/85 69/62 69/51 2/34
Weimann 199 87/78 72/41 63/35 0/19
Figueras 2000  84/83 74/57 60/51 0/65
DeCarlis 2001 64/46 9/47

*-YSR = year survival rate; "LT = liver transplantation; "IR =

liver resection

79.1%, 49.9%, 42.8%, 42.8%3L, thiA FollAe Z7t
75.5%, 46.0%, 34.5%, 0% 2 F T Arolol] EATAH o2
o3k Apol= A Th(p=0.301)(Fig. 1).
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shy) = 7R EQ ol 9l an, Childt'% A7} 1036 2 tHRE 7h

7150l FAER o, dEEe] gatEe] 713t A vk
A& 7HA A ‘%L(HHZ% = 27 4 7oA 2F
73 3}, 37odl0l|A] WHA 7RG, 7HAAlE & ol A ok U A
7 =2 AES Bolom, At o2 7 A
%01%3(47/52 90.4%) 2 el XHEMI:}(44/52, 84.6%).
Poon 5 (25)% 27| THAIESHS] A AlE ¥ o9l A3k
u| X QIAE S chibAolgtar skl ont, B ol
TollA z27] ZHAZSHE 5 em o]sl9] ©kd AAQ] F3 7+
7} 3 cm oJslo]m 37] ol&te] vty AAQl o Ul
= ull, ZHEA 3 F 7 Zholl AEFOIY AEE Kol
At o] Al 2 ool ks vAe EAAF -,
B AFol|A] T T Aol {23k Xtol7} Glol s
26/96 (27.1%), THEA T 4/13 (30.8%)), S A 7ol

= 5290 F 1294]23.1%)9 A R gol AR, AP 8
A ek 73 foll= 579 F 186l(31.6%)o A I Fo]
o], dFxgo| Atte FATH 2= ARBAT}
Arct.

20021 8L7HA] 74 Eeh st B ol A 7hA|EQte
A1S A3 kol 3ka) 1243l FE & 9913
91S)= EF Milan criteriaol] E3HE| gl om gy

o], thA 2 7olRaL, W77 WY 44|, W70
3], ®7]1II 4¢]], H§7]1Vaf 119k AA7HA] 124 F 11
ofloll A At glo] A&l o, 16(8.3%)ol A ©]4 ¥ 10
el 7F ek jlZ Aol Aol AN, o] A F 1671
A ABESN ek FE  ZA A 200014 BI-FFol
RN, 25 1604 Aol QA 73Stk 7ol 4 3
A7} Ao FA[E 7| Te] Fol FAGH o2 s o7t ¢l
AR, HAAED vl =2 AEET I ALES
Bl

Majno 5(26)< ZH7150] A== AollA] 5 cm o]}
9,] c].um 7]—1.“&0]—9/] 2]_@_; 7].;<4 zﬂ%, 7}0]/&1 9401] 1;};{4
o7 ZVAAES Al ol A S 7H7 5o 93t
= Aol 228 ez Zho|Al(FZ7Fo] A, salvage trans-
plantatlon)'c’* o ket Bgle "4 A& A3 o]
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