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Hepatocellular carcinoma (HCC) represents the fifth most com-
mon cancer worldwide, and is the most common cancer diag-

nosed in Taiwan (1,2). According to the International Journal of 
Cancer, liver cancer accounted for nearly 700,000 deaths worldwide 
in 2008 (3). Liver cirrhosis, particularly as a consequence of hepatitis B 
virus (HBV) and hepatitis C virus (HCV) infections, is recognized as 
the most common risk factor for the development of HCC (4). Other 
factors associated with HCC include alcoholic liver disease, nonalco-
holic steatohepatitis, obesity and diabetes (5).

Routine screening of high-risk patients (those with cirrhosis 
and those with HBV and/or HCV) have been shown to increase 
survival rates. Chen et al (6) demonstrated a 24% reduction in 
HCC mortality for high-risk patients using blood tests (including 
those for HBV surface antigen [HBsAg], HCV antibody [anti-
HCV], alanine aminotransferase and alpha-fetoprotein [AFP]) and 

ultrasonography. In another randomized controlled trial (7), AFP 
measurements and ultrasonography revealed a 37% reduction in 
HCC mortality.

Early detection of HCC remains critical for long-term survival, 
and potentially offers more treatment options for patients (8). 
Currently, surgical resection offers the best chance for cure; however, 
impaired liver function can present a contraindication to partial 
hepatectomy (9,10). The known risk factors for HCC enable the 
identification and screening of at-risk patients; however, less is 
known about the factors associated with prognosis, which would 
enable stratification of HCC patients into treatment groups follow-
ing surgical resection (11). In the present study, the prognostic fac-
tors associated with overall survival (OS) and recurrence-free 
survival (RFS) were analyzed in 140 Taiwanese patients with stage I 
or stage II small HCC.
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BaCKGround: Small hepatocellular carcinoma (HCC) affects 
millions of individuals worldwide. Surveillance of high-risk patients 
increases the early detection of small HCC.
oBJeCTive: To identify prognostic factors affecting the overall sur-
vival (OS) and recurrence-free survival (RFS) of patients with small 
HCC.
MeThodS: The present prospective study enrolled 140 Taiwanese 
patients with stage I or stage II small HCC. Clinical parameters of 
interest included operation type, tumour size, tumour histology, Child-
Pugh class, presence of hepatitis B surface antigen and liver cirrhosis, 
hepatitis C status, alpha-fetoprotein, total bilirubin and serum albu-
min levels, and administration of antiviral and salvage therapies.
reSuLTS: Tumour size correlated significantly with poorer OS in 
patients with stage I small HCC (P=0.014); however, patients with 
stage II small HCC experienced a significantly poorer RFS (P=0.033). 
OS rates did not differ significantly between patients with stage I and 
stage II small HCC. Tumour margins, tumour histology and cirrhosis 
did not significantly affect OS or RFS (P>0.05).
diSCuSSion: Increasing tumour size has generally been associated 
with poorer prognoses in cases of HCC. The present study verified the 
relationship between small HCC tumour size and OS; however, a 
reduction in OS with increasing tumour size was demonstrated for 
patients with stage I – but not for stage II – small HCC.
ConCLuSion: Patients with stage II small HCC may benefit from 
aggressive surveillance for tumour recurrence and appropriate salvage 
treatment. Further studies are needed for additional stratification of 
stage I patients to identify those at increased risk of death.
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Les facteurs qui influent sur le pronostic du petit 
carcinome hépatocellulaire chez des patients 
taïwanais après une résection hépatique

hiSToriQue : Des millions de personnes dans le monde présentent un 
petit carcinome hépatocellulaire (CHC). La surveillance des patients à haut 
risque accroît le dépistage précoce des petits CHC.
oBJeCTiF : Déterminer les facteurs pronostiques influant sur la survie 
globale (SG) et la survie sans récurrence (SSR) des patients ayant un petit 
CHC.
MÉThodoLoGie : La présente étude prospective portait sur 140 patients 
taïwanais atteints d’un petit CHC de stade I ou II. Les paramètres cliniques 
d’intérêt incluaient le type d’opération, la dimension de la tumeur, 
l’histologie de la tumeur, la catégorie de Child-Pugh, la présence de 
l’antigène de surface de l’hépatite B et la cirrhose du foie, la présence 
d’hépatite C, les taux d’alpha-fœtoprotéine, de bilirubine totale et d’albumine 
sérique, ainsi que l’administration d’antiviraux et de thérapies de sauvetage.
rÉSuLTaTS : La dimension de la tumeur était corrélée de manière signifi-
cative à une moins longue SG chez les patients ayant un petit CHC de stade I 
(P=0,014), mais les patients ayant un petit CHC de stade II présentaient 
une SSR beaucoup plus courte (P=0,033). Les taux de SG ne différaient pas 
considérablement entre les patients atteints d’un petit CHC de stade I et 
ceux en ayant un de stade II. Les marges des tumeurs, l’histologie des 
tumeurs et la cirrhose n’avaient pas d’incidence significative sur la SG ou la 
SSR (P>0,05).
eXPoSÉ : La dimension croissante de la tumeur s’associe généralement à 
des pronostics plus sombres dans les cas de CHC. La présente étude a vérifié 
le lien entre la petite dimension du CHC et la SG, mais a démontré une 
réduction de SG parallèle à l’augmentation de la dimension de la tumeur 
chez les patients ayant un petit CHC de stade I, mais pas de stade II. 
ConCLuSion : Les patients atteints d’un petit CHC de stade II peuvent 
profiter d’une surveillance agressive des récurrences tumorales et d’une 
thérapie de sauvetage pertinente. D’autres études s’imposent pour mieux 
stratifier les patients atteints de la maladie de stade I et déterminer ceux qui 
sont plus vulnérables à un décès.
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MeThodS
Patient selection
Data were collected from the Changhua Christian Hospital (Taiwan) 
for all cases of newly diagnosed small HCC surgically treated between 
January 2001 and December 2007. In the present study, small HCC 
was defined as tumour(s) ≤5 cm in size. Operations involving the 
removal of three or more segments of liver were regarded as major 
hepatectomies; otherwise, these operations were considered to be 
minor surgeries. A total of 140 consecutive patients with small HCC 
were enrolled. Following partial hepatectomy, each small HCC case 
was classified as either stage I or stage II based on the American Joint 
Committee on Cancer criteria, 6th edition (12). Stage I HCC is 
defined as a solitary tumour (regardless of size) without vascular 
invasion. Stage II HCC is defined as either a solitary tumour (regard-
less of size) with evidence of vascular invasion or multiple tumours, 
each <5 cm in size.

Patient groups
Table 1 summarizes the demographic data for patients with stage I 
small HCC (n=99) and stage II small HCC (n=41). The clinical par-
ameters measured included operation type (major or minor hepatec-
tomy), tumour size, tumour histology, Child-Pugh class, HCV status, 
AFP, total bilirubin and serum albumin levels, the presence of HBsAg 
and/or liver cirrhosis, and the administration of antiviral and/or sal-
vage therapy. Child-Pugh class (A, B or C), which is determined by 
the summation of points assigned to laboratory values (total serum 
bilirubin and serum albumin levels, and international normalized 
ratio) and clinical signs (ascites and encephalopathy) in patients with 
liver disease, can help to predict OS (13).

Follow-up
After partial hepatectomy, patients were followed for a mean of 
43.4 months (range 2.6 months to 119.1 months). OS was defined 

Table 1
Demographic and clinical characteristics for all patients according to cancer stage
Characteristic Total (n=140) Stage I (n=99) Stage II (n=41) P
Age*, years 59 (51–66) 61 (52–67) 58 (50–62) 0.418
Sex 
   Female 41 (29.3)  31 (31.3)  10 (24.4) 0.541
   Male 99 (70.7)  68 (68.7)  31 (75.6)
Tumour margin, cm
   <1 76 (54.3)  54 (54.5)  22 (53.7) 1.000
   ≥1 64 (45.7)  45 (45.5)  19 (46.3)
Histology
   Poor to moderate 115 (82.1)  76 (76.8)  39 (95.1) 0.008†

   Well 25 (17.9)  23 (23.2)  2 (4.9)
Operation
   Major 14 (10.0)  11 (11.1)  3 (7.3) 0.758
   Minor 126 (90.0)  88 (88.9)  38 (92.7)
Child-Pugh class 
   A 135 (96.4)  94 (94.9)  41 (100.0) 0.321
   B 5 (3.6)  5 (5.1) 0 (0)
Hepatitis B surface antigen
   Negative 64 (45.7)  48 (48.5)  16 (39.0) 0.354
   Positive 76 (54.3)  51 (51.5)  25 (61.0)
Hepatitis C virus 
   Negative 76 (54.3)  53 (53.5)  23 (56.1) 0.853
   Positive 64 (45.7)  46 (46.5)  18 (43.9)
Liver cirrhosis 
   No 44 (31.4)  33 (33.3)  11 (26.8) 0.550
   Yes 96 (68.6)  66 (66.7)  30 (73.2)
Alpha fetoprotein, ng/mL 
   <400 117 (83.6) 88 (88.9) 29 (70.7) 0.012†

   ≥400 23 (16.4) 11 (11.1) 12 (29.3)
Tumour size*, cm 2.70 (2.00–3.65) 2.70 (2.00–3.80) 3.00 (2.20–3.50) 0.912
Total bilirubin*, µmol/L 10.602 (7.866–15.048) 10.602 (7.866–14.706) 11.286 (7.182–16.074) 0.656
Albumin*, g/L 41.0 (38.0–44.5) 41.0 (38.0–45.0) 41.0 (39.0–44.0) 0.764
Antiviral therapy 42 (30.0) 27 (27.3) 15 (36.6) 0.313
Salvage therapy 34 (24.3) 21 (21.2) 13 (31.7) 0.200
Radiofrequency ablation 7 (5.0) 4 (4.0) 3 (7.3) 0.418
Transcathether chemoembolization 25 (17.9) 14 (14.1) 11 (26.8) 0.091
Percutaneous ethanol injection 2 (1.4) 1 (1.0) 1 (2.4) 0.501
Alcohol injection 1 (0.7) 1 (1.0) 0 (0.0) 1.000
Right hemi-hepatectomy 2 (1.4) 2 (2.0) 0 (0.0) 1.000
Laparoscopic, assisted hepatectomy 3 (2.1) 3 (3.0) 0 (0.0) 0.556

Data presented as n (%) unless otherwise indicated. *Continuous variable presented as median (interquartile range); †P<0.05 indicated a significant association 
between the corresponding variable and stage
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as the time from surgery to death. RFS was defined as the time from 
surgery to the diagnosis of cancer recurrence.

Statistical analysis
A non-normal distribution was demonstrated for all continuous vari-
ables, which were summarized as median and interquartile range. The 
Mann-Whitney test was performed to compare the continuous variables 
between patients in the stage I and stage II groups. Categorical variables 
were summarized according to absolute count and percentage, and were 
analyzed using the Fisher’s exact test. Kaplan-Meier survival curves were 
used to predict OS and RFS. The log-rank test was used to compare the 
Kaplan-Meier survival curves for patients with stage I and stage II small 
HCC. Univariate and multivariate Cox proportional hazard models were 
performed to assess the prognostic factors for OS and RFS, and were sum-
marized as the HR and corresponding 95% CI. Variables with P<0.1 in 
the corresponding univariate Cox proportional hazard models were 
selected for the multivariate model using the forward conditional 
method. Statistical analyses were performed using SPSS version 15.0 
(IBM Corporation, USA) for Windows (Microsoft Corporation, USA). 
P<0.05 was considered to be statistically significant.

reSuLTS
Demographic and clinical findings for all patients and for those with 
stage I and stage II HCC are presented in Table 1. Of the 140 patients, 
41 (29.3%) were female and 99 (70.7%) were male, with a median age 
of 59 years. Patients with stage II small HCC were more likely to 
present with an AFP level of ≥400 ng/mL (P=0.012) and to have 
tumours demonstrating poorly to moderately differentiated histo-
logical grades than were patients with stage I small HCC (P=0.008). 
However, no significant associations were observed with respect to 
age, sex, tumour margins, operation type, Child-Pugh class, presence 
of HBsAg, HCV status, presence of liver cirrhosis, tumour size, total 
serum bilirubin and serum albumin levels, antiviral therapy or salvage 
therapies (all P>0.05).

The Cox proportional hazard models for OS for all patients in the 
present study are summarized in Table 2. No significant factors associ-
ated with OS were identified in this group of 140 patients (P>0.05). 
After model selection using the forward conditional method, albumin 
level and sex were selected for the multivariate Cox proportional 
hazard model. For each unit (10 g/L) increase in the albumin level, 
the HR decreased by a factor of 0.40 (95% CI 0.19 to 0.85; P=0.018). 

Table 2
Univariate and multivariate Cox proportional hazard models for death (for all patients and according to cancer stage)

Characteristic

all patients (n=140) Stage I (n=99) Stage II (n=41)
Univariate Multivariate Univariate Univariate Multivariate

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P
Age 1.02 

(0.99–1.05)
0.182 1.02 

(0.98–1.06)
0.322 1.02 

(0.98–1.07)
0.306

Tumour size 1.28 
(0.95–1.73)

0.101 1.61 
(1.10–2.34)

0.014* 0.87 
(0.54–1.42)

0.587

AFP (≥400 ng/mL vs  
<400 ng/mL)

0.87 
(0.34–2.27)

0.779 0.96 
(0.22–4.14)

0.953 0.56 
(0.15–2.04)

0.375

Total bilirubin 1.91 
(0.76– 4.81)

0.171 1.73 
(0.44–6.80)

0.434 1.62 
(0.46–5.69)

0.449

Albumin 0.57 
(0.29–1.10)

0.095 0.40 
(0.19–0.85)

0.018* 0.51 
(0.23–1.10)

0.086 0.56 
(0.10–3.25)

0.521

Sex (male vs female) 2.15 
(0.89–5.22)

0.090 3.00 
(1.16–7.75)

0.023* 1.58 
(0.57–4.38)

0.375 4.27 
(0.55–32.91)

0.164 7.69 
(0.95–62.30)

0.056

Margin (≥1 cm vs <1 cm) 0.61 
(0.30–1.23)

0.166 0.73 
(0.30–1.78)

0.486 0.41 
(0.12–1.33)

0.136 0.30 
(0.09–1.02)

0.054

Histology (moderate to poor vs 
well)

0.62 
(0.22–1.77)

0.375 0.59 
(0.17–2.04)

0.409 1.20 
(0.15–9.44)

0.864

Operation type (major vs minor) 0.80 
(0.28–2.27)

0.670 1.09 
(0.25–4.73)

0.906 0.39 
(0.08–1.77)

0.220

Child-Pugh class (B vs A) 2.05 
(0.49–8.61)

0.327 2.53 
(0.58–11.00)

0.216 NA

HBsAg (negative vs positive) 1.59 
(0.80–3.18)

0.187 1.23 
(0.51–2.98)

0.641 2.81 
(0.92–8.61)

0.070 4.06 
(1.27–12.95)

0.018*

HCV (positive vs negative) 1.25 
(0.63–2.49)

0.525 1.18 
(0.48–2.87)

0.718 1.42 
(0.48–4.23)

0.530

Cirrhosis (present vs absent) 1.06 
(0.47–2.36)

0.891 1.11 
(0.40–3.08)

0.846 0.81 
(0.22–2.98)

0.746

Microvascular invasion 1.27 
(0.53–3.00)

0.590 NA 0.58 
(0.15–2.24)

0.427

Multifocality 2.00 
(0.69–5.80)

0.201 NA 1.60 
(0.45–5.69)

0.465

Antiviral therapy 0.71 
(0.29–1.77)

0.465 0.79 
(0.26–2.44)

0.681 0.53 
(0.11–2.59)

0.437

Salvage therapy 0.71 
(0.28–1.77)

0.464 0.66 
(0.19–2.31)

0.515 0.72 
(0.18–2.79)

0.629

Stage II vs stage I 1.85 
(0.92–3.73)

0.085

Variables with P<0.1 in the corresponding univariate Cox proportional hazard models were selected for the multivariate model by the forward conditional method. 
*P<0.05 indicated that the 95% CI of HR did not include 1. AFP Alpha-fetoprotein; HBsAg Hepatitis B surface antigen; HCV Hepatitis C virus; NA Not available due to 
zero patients who were classified as Child-Pugh B in the stage II group, and zero patients with microvascular invasion and multifocality in the stage I group; vs Versus
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Male patients had a significantly higher risk of death than female 
patients (HR 3.00 [95% CI 1.16 to 7.75]; P=0.023).

The Cox proportional hazard models for OS for patients with stage I 
and stage II disease are also presented in Table 2. For the 99 patients 
with stage I small HCC, only tumour size reached statistical signifi-
cance (P=0.014). No significant factors were found to be associated 
with death in patients with stage II small HCC using the univariate 
Cox proportional hazard models (P>0.05). Sex, tumour margin and 
the presence of HBsAg for stage II small HCC were then included 
in the multivariate Cox model, with only the presence/absence of 
HBsAg reaching statistical significance (P=0.018). In patients with 
stage II small HCC, the absence of HBsAg was associated with a 
higher risk of death compared with the presence of HBsAg (HR 
4.06 [95% CI 1.27 to 12.95]; P=0.018). Of the patients with stage II 
disease, 34 (82.9%) and 12 (29.3%) demonstrated microvascular 
invasion and multifocality, respectively. When these variables were 
included in the survival analysis, no significant effect on survival 
was observed.

Table 3 summarizes RFS for all patients in the study. For these 
140 patients, age and tumour stage were identified as significant fac-
tors in RFS in the univariate Cox proportional hazard models. Age, 
sex and tumour stage were included in the multivariate Cox model, 
but only age and tumour stage remained statistically significant. For 
each year increase in age, the risk of cancer recurrence increased by a 
factor of 1.03 (95% CI 1.00 to 1.05; P=0.016).

RFS findings for patients with stage I and stage II small HCC are 
also found in Table 3. A significantly higher risk of recurrence was 
demonstrated for patients with stage II compared with stage I small 
HCC (HR 1.78 [95% CI 1.06 to 2.99]; P=0.030). Among patients 
with stage I small HCC, only age reached statistical significance in the 
corresponding univariate Cox proportional hazard model. For each 
year increase in age, the risk of recurrence in those with stage I small 
HCC increased by a factor of 1.03 (95% CI 1.00 to 1.07; P=0.024). 
Among patients with stage II small HCC, no factors potentially associ-
ated with cancer recurrence reached statistical significance when 
analyzed in univariate or multivariate Cox proportional hazard 
models.

Seventy-six patients were HBsAg positive, while 64 were HBsAg 
negative. The proportion of patients with cirrhosis were 72.4% and 
64.1%, respectively, without a significant difference (P=0.361). The 
proportion of patients who underwent antiviral therapy and were 
HBsAg positive (53.9%) was significantly greater than those who were 
HBsAg negative (1.6%) (P<0.001). Similar results were observed after 
stratification according to HCC stage (Table 4).

Kaplan-Meier OS and RFS curves for all 140 patients with small 
HCC are shown in Figure 1. The OS at three years was 87.4%, and at 
five years was 78.6% (left panel). The RFS at three years was 67.3%, 
and at five years was 50.5% (right panel).

Kaplan-Meier OS and RFS curves for stage I and stage II small HCC 
are shown in Figure 2. Compared with patients with stage I small HCC, 

Table 3
Univariate and multivariate Cox proportional hazard models for recurrence (for all patients and according to cancer stage)

Characteristic

all patients (n=140) Stage I (n=99) Stage II (n=41)
Univariate Multivariate Univariate Univariate

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P
Age 1.03 (1.00–1.05) 0.023* 1.03 (1.01–1.05) 0.016* 1.03 (1.00–1.07) 0.024* 1.01 (0.98–1.05) 0.532
Tumour size 1.19 (0.95–1.50) 0.127 1.27 (0.95–1.69) 0.106 1.03 (0.70–1.50) 0.886
AFP level (≥400 ng/L vs <400 ng/L) 0.96 (0.49–1.89) 0.901 0.98 (0.35–2.77) 0.974 0.71 (0.27–1.84) 0.482
Total bilirubin 1.02 (0.48–2.15) 0.961 0.90 (0.31–2.63) 0.850 1.10 (0.40–2.97) 0.856
Albumin level 0.77 (0.45–1.30) 0.325 0.75 (0.40–1.40) 0.368 0.75 (0.22–2.56) 0.652
Sex (male vs female) 1.63 (0.90–2.97) 0.108 1.68 (0.92–3.06) 0.091 1.38 (0.67–2.84) 0.385 2.13 (0.72–6.32) 0.173
Tumour margin (≥1 cm vs <1 cm) 0.69 (0.41–1.15) 0.153 0.63 (0.33–1.23) 0.175 0.70 (0.30–1.65) 0.418
Histology (moderate-poor vs well) 0.58 (0.27–1.21) 0.145 0.54 (0.23–1.29) 0.167 1.19 (0.25–5.63) 0.822
Operation (major vs minor) 1.31 (0.52–3.27) 0.565 1.06 (0.38–2.99) 0.913 1.86 (0.25–13.87) 0.543
Child-Pugh class (B vs A) 1.50 (0.47–4.79) 0.496 1.76 (0.54–5.75) 0.346 NA –
HBsAg (negative vs positive) 1.16 (0.70–1.91) 0.571 1.21 (0.64–2.29) 0.551 1.09 (0.48–2.49) 0.841
HCV (positive vs negative) 1.19 (0.72–1.97) 0.492 1.29 (0.68–2.43) 0.438 0.98 (0.43–2.22) 0.959
Cirrhosis (present vs absent) 1.32 (0.73–2.37) 0.354 1.30 (0.63–2.69) 0.479 1.35 (0.50–3.66) 0.558
Microvascular invasion 1.53 (0.88–2.65) 0.132 NA – 0.67 (0.25–1.82) 0.428
Multifocality 1.58 (0.72–3.47) 0.259 NA – 1.13 (0.46–2.78) 0.789
Antiviral therapy 0.81 (0.46–1.43) 0.460 0.76 (0.36–1.60) 0.469 0.79 (0.32–1.92) 0.596
Stage II vs stage I 1.75 (1.04–2.93) 0.036* 1.78 (1.06–2.99) 0.030* – – – –

Variables with P<0.1 in the corresponding univariate Cox proportional hazard models were selected for the multivariate model by the forward conditional method. 
*P<0.05 indicated that the 95% CI of HR did not include 1. AFP Alpha-fetoprotein; HBsAg Hepatitis B surface antigen; HCV Hepatitis C virus; NA Not available due 
to zero patients who were Child-Pugh B in the stage II group; vs Versus

Table 4
The association between liver cirrhosis and hepatitis b status

Total (n=140) Stage I (n=99) Stage II (n=41)
Hbsag+ Hbsag– Hbsag+ Hbsag– Hbsag+ Hbsag–
(n=76) (n=64) P (n=51) (n=48) P (n=25) (n=16) P

Liver cirrhosis Yes 55 (72.4) 41 (64.1) 0.361 36 (70.6) 30 (62.5) 0.261 19 (76.0) 11 (68.8) 0.436
No 21 (27.6) 23 (35.9) 15 (29.4) 18 (37.5) 6 (24.0) 5 (31.3)

Antiviral therapy Yes 41 (53.9) 1 (1.6) <0.001* 26 (51.0) 1 (2.1) <0.001* 15 (60.0) 0 (0.0) <0.001*
No 35 (46.1) 63 (98.4) 25 (49.0) 47 (97.9) 10 (40.0) 16 (100.0)

Data presented as n (%) unless otherwise indicated. *P<0.05 indicated a significant association between the corresponding variable and cancer stage. HBsAg+ 
Hepatitis B surface antigen positive; HBsAg hepatitis B surface antigen negative
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patients with stage II small HCC experienced poorer OS (left panel) 
and RFS (right panel). For stage I small HCC, the OS at three years was 
90.7%, and at five years was 81.6%. For stage II small HCC, the OS at 
three years was 79.3% and at five years was 71.6%. However, the differ-
ence in OS at either time between the two groups was not statistically 
significant (P=0.08). In contrast, the differences in RFS at three and 
five years between patients with stage I and stage II small HCC were 
significant (P=0.033). For stage I small HCC, the RFS at three years was 
74.4%, and at five years was 60.5%, whereas for stage II small HCC, the 
RFS was 52.8% at three years and 39.9% at five years.

diSCuSSion
In patients with HCC, increasing tumour size has generally been asso-
ciated with poorer prognoses (10,14-17). The present study verified 
the relationship between small tumour size in HCC and OS; however, 
a reduction in OS with increasing tumour size was demonstrated only 
for stage I small HCC (not for stage II small HCC). By definition, 
stage I small HCC includes tumours up to 5 cm in size, and an increase 
in tumour size in small HCC has been shown in several studies to dir-
ectly correlate with an increased risk of vascular invasion. In patients 
with stage I small HCC who had larger tumours, the OS and RFS may 

Figure 1) Overall survival and recurrence-free survival rates for 140 patients with small hepatocellular carcinoma who underwent hepatic resection. The three- 
and five-year overall survival rates were 87.4% and 78.6%, respectively (left panel). The three- and five-year recurrence-free survival rates were 67.3% and 
50.5%, respectively (right panel)

Figure 2) Overall survival rate and recurrence-free survival rate for stage I and stage II small hepatocellular carcinoma (HCC) patients. The difference in overall 
survival rate between stage I and stage II HCC patients did not reach statistical significance (P=0.08 [left panel]). The recurrence-free survival rate for patients with 
stage II small HCC was significantly poorer than those with stage I small HCC (P=0.033 [right panel])



Ko et al

Can J Gastroenterol Vol 25 No 9 September 2011490

be closer to those seen with stage II small HCC. Compared with 
patients with stage I small HCC, patients with stage II small HCC 
demonstrated poorer OS and RFS. Although the difference in RFS, 
but not in OS, was statistically significant, the trend toward improved 
survival in patients with tumours without evidence of microscopic 
invasion is clear.

Several clinicopathological risk factors were identified in the cur-
rent study. For all 140 small HCC patients, older age and male sex 
were significantly associated with an increased risk of cancer recur-
rence and death, respectively. The immune system may weaken with 
advancing age, thereby reducing the quality of surveillance for tumour 
recurrence. Other comorbidities may also be involved with advancing 
age. Higher albumin levels, reflective of better overall liver function, 
were significantly associated with a decreased risk of death. AFP levels 
≥400 µg/L were significantly more likely to be associated with stage II 
small HCC, indicative of more aggressive tumours with vascular inva-
sion. Stage II small HCC histological grades generally indicated more 
poorly or moderately differentiated tumours compared with stage I 
small HCC histological grades. Furthermore, in patients with stage II 
small HCC, the absence – compared with the presence – of HBsAg was 
associated with a higher risk of death. As shown in Table 2, the HR for 
patients without HBV infection versus with those with HBV infection 
was 4.06 (P=0.018). Considering that HBV infection is a risk factor 
for HCC, this surprising finding warrants further study. We further 
assessed the relationship between HBV infection and cirrhosis status, 
and confirmed that the majority of the HBsAg-negative patients with 
stage II small HCC were cirrhotic, while the majority of HBsAg-
positive patients with stage II small HCC were noncirrhotic. In 
the present study, 76 stage I HCC patients were HBsAg positive 
and 64 were HBsAg negative. The proportions of patients with and 
without cirrhosis were 72.4% and 64.1%, respectively, without a 
significant difference (P=0.361). For stage II HCC patients (n=41), 
25 patients were HBsAg positive and 16 were HBsAg negative. The 
proportions of patients with and without cirrhosis were 76.0% and 
68.8%, respectively, without significant difference (P=0.436). In this 
regard, it was also of interest to determine the percentage of HBsAg-
positive patients with stage II small HCC who received antiviral 
therapy. The proportions of patients who received and did not receieve 
antiviral therapy were 60.0% and 0%, respectively – a statistically 
significant difference (P<0.001). This finding suggests a reasonable 
explanation; however, the actual reason needs further evaluation.

The reported OS rates for patients with HCC following resection 
varies widely in the literature, with five-year OS rates ranging from 
35% to 70% (18-20). Different staging systems and criteria may 
account for the disparate outcomes. Data from our study reveal that 
even patients with early HCC can be stratified into subgroups with 
distinct long-term prognoses. In the multivariate analysis of the stage I 
group, only tumour size demonstrated a significant association with 
OS. Tumour margins, tumour histology, and the presence or absence of 
cirrhosis did not influence OS for patients with either stage I or stage II 
small HCC. In the current study, only patients with tumours ≤5 cm in 
size were included, and the mean tumour sizes for stage I and stage II 
small HCC were 2.7 cm and 3.0 cm, respectively. The incidence of 
vascular invasion has been reported to increase with tumour size in 
several studies (11,14,15). However, even microscopic vascular inva-
sion has been shown to be related to poorer OS in patients with small 
HCC (11,14). In the present study, 82% of patients with stage II small 
HCC had tumours with vascular invasion, with the remaining 18% 
presenting with multifocal lesions. Zhou et al (8) reported a decrease 
in OS that was significantly associated with tumour size; the five-
year OS rates for patients with small HCC tumours ≤2 cm, 2.1 cm to 
3.0 cm, and 3.1 cm to 5.0 cm in size were 82.5%, 66.3% and 61.2%, 
respectively (P<0.05). However, Nanashima et al (21) reported no 
significant difference in OS between solitary small HCC tumours <2 cm 
and those 2 cm to 3 cm in size. In another study, the five-year OS for 
small HCC tumours between 2 cm and 5 cm was found to be 43% 

(10). Lu et al (17) observed no significant difference in OS or RFS 
between tumours measuring 1.1 cm to 2 cm, and 2.1 cm to 3 cm in size. 
These investigators reported that a tumour size of <3 cm was associ-
ated with a better prognosis and suggested that 3 cm represents the 
optimum size for designation of an HCC tumour as small.

RFS rates of between 35% and 75% have been reported for small 
HCC (22-25). Wang et al (26) reported that the three- and five-year 
RFS rates following surgical resection for small HCC tumours <3 cm 
in size were 49% and 30%, respectively. In our stage I small HCC 
patients, three- and five-year RFS rates were 71.19% and 50.93%, 
respectively, and three- and five-year disease-specific survival rates 
were 92.23% and 82.65%, respectively. In stage II small HCC patients, 
three- and five-year RFS rates were 49.33% and 35.97%, respectively, 
and three- and five-year disease-specific survival rates were 79.00% 
and 79.00%, respectively.

For patients with stage II small HCC (who demonstrated a signifi-
cantly higher risk of cancer recurrence than those with stage I small 
HCC), a second surgical resection was performed if the reserve liver 
function and anatomical pathology permitted. Salvage therapy for 
recurrent lesions includes transcatheter arterial chemoembolization, 
radiofrequency ablation, percutaneous ethanol injection and ortho-
topic liver transplantation (27,28). Three-year and five-year disease-
specific survival rates support the effectiveness of salvage therapy; 
however, further study is needed to confirm survival benefit of this 
particular therapy.

Limitations inherent to the current study included the relatively 
small number of patients and a lack of standardization with respect 
to the follow-up period. Compared with some studies, 140 appears 
to be a significant sample size; however, additional studies with 
greater numbers of patients may result in more targeted survival rates. 
Because some patients were followed for only two to three months, 
longer follow-up periods might provide further clarification regarding 
other factors affecting OS and RFS. Additionally, the present study 
was limited to Taiwanese patients and may not reflect small HCC 
behaviour in other ethnic groups.
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