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Abstract

AIM: To propose an appropriate staging system for hepatocellular carcinoma (HCC) classification. 

METHODS: Here, 288 in-patients with HCC were studied and divided into three groups: those with expansive growth, invasive growth (including satellite nodules, nodule fusions and direct tumor invasion of adjacent organs), or disseminative growth (including vascular involvement, regional lymph node metastasis and distant metastasis). A survival analysis was performed using a Kaplan-Meier analysis, and prognostic factors for overall survival were determined by the Cox proportional hazards regression model.

RESULTS: The overall survival (OS) of patients with invasive tumor growth was shorter than that of patients with expansive tumor growth (27.796±3.730 and 57.398±4.873 mo, respectively, P < 0.001). No significant difference in survival was observed between patients with vascular involvement and patients with regional lymph node metastasis (21.667 ± 4.773 mo and 14.619 ± 2.456 mo, respectively, P = 0.801). The OS of patients with distant metastasis (6.417 ± 1.395 mo) was shorter than that of the other groups (P < 0.001). No significant difference in survival was observed between patients with expansive tumor growth and vascular and/or regional lymph node involvement and patients with invasive tumor growth and no vascular and/or lymph node involvement (25.762 ± 7.024 mo, 21.200 ± 7.794 mo and 39.533 ± 5.840 mo, respectively; P = 0.871, P = 0.307, P = 0.563, respectively).

CONCLUSION: These data led to the proposal of a new staging system: the Expansive - Invasive - Disseminative growth staging classification. 

( 2013 Baishideng. All rights reserved.
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Core tip: A number of staging systems were designed for all of hepatocellular carcinoma (HCC) patients based on some character of tumor, such as tumor size, vascular invasion, regional lymph node metastasis and extrahepatic spread. But those systems failed to adequately stratify HCC patients with respect to prognosis. In our study, we explore an appropriate staging system for resectable patients with HCC based on tumor’s growth characteristics, the Expansive - Invasive - Disseminative growth staging classification, which is a simple and efficacious prognostic model for postoperative patients with HCC. 
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INTRODUCTION

A staging system has been widely used for malignant diseases to stratify patients into comparable groups to predict patients’ long-term outcomes. The American Joint Committee on Cancer (AJCC) uses the tumor-node-metastasis (TNM) system as a staging system for many malignant diseases to predict prognosis. Nevertheless, the TNM system fails to adequately stratify hepatocellular carcinoma (HCC) patients with respect to prognosis. In fact, prognosis of patients with cirrhosis and HCC depends on both residual liver function and tumor characteristics. Staging systems that include liver function status were first proposed by Okuda et al[1]. In 1998, investigators from the Cancer of the Liver Italian Program (CLIP) proposed the CLIP score that is based on Child-Pugh stage, tumor morphology and extension, alpha-fetoprotein (AFP) level, and portal vein thrombosis[2,3]. Although the CLIP score has good prognostic value in HCC patients, this score has some limitations when applied to patients with resectable HCC[4]. The Chinese University Prognostic Index for HCC was identified in 2002[5]. It combines the conventional TNM system with liver function and AFP. In 2003, the Japan Integrated Staging score was proposed by Kudo et al[4]. It is based on new adapted TNM system and Child-Pugh grading.

Some of the tumor characteristics of HCC include the tumor size, tumor number, invasive growth, vascular invasion, regional lymph node metastasis, and extrahepatic spread[6-17]. The TNM staging system is based on tumor characteristics, such as tumor size, vascular invasion, regional lymph node metastasis and extrahepatic spread. In 1999, the Barcelona Clinic Liver Cancer (BCLC) staging classification for HCC was proposed by Llovet et al[18] based on certain tumor characteristics. Cammà et al[19] reported that the overall predictive ability of BCLC, CLIP and French classification staging systems was unsatisfactory for patients with both cirrhosis and HCC and did not have uniform predictive results for treated patients and untreated patients. None of the scoring systems provided confident prediction of survival in individual patients. However, because the liver function of the most resectable patients is either an A or B score by Child-Pugh analysis, the TNM staging system provides an effective means of assessing the prognosis of patients following curative resection of HCC[11]. Unfortunately, the TNM system fails to include comprehensive characteristics of the tumor, especially the tumor’s growth pattern. Thus, it is crucial to design a system to evaluate the effects of tumor characteristics on the clinical outcome of resectable patients with HCC.

In this study, 288 postoperative patients with HCC were studied and followed until August 2012. Patients with a C score from the Child-Pugh analysis were excluded to eliminate the effect of poor liver function on the long-term outcome. The purpose of the study was to explore an appropriate staging system for resectable patients with HCC based on the patient’s tumor growth characteristics.

MATERIALS AND METHODS

Patients 

Two hundred and eighty-eight in-patients who were diagnosed with HCC and underwent curative resection of HCC at Tianjin Medical University Cancer Institute and Hospital from March 1999 to July 2007 were included in this study and were followed until August 2012. Pathological testing for all patients was performed to confirm HCC. Contrast-enhanced CT, MRI or PET-CT was performed to confirm patients without metastatic disease. The patients’ medical records were reviewed, and demographic, clinical and histological variables were derived from the medical records. The pT and pN status were identified based on the 7th edition of AJCC TNM classification. This study was approved by our institutional research review board.

Statistical analysis

Overall survival (OS) curves were plotted by the Kaplan-Meier method and compared using the log-rank test. The prognostic factors which showed the potential associations with OS were analyzed using a univariate analysis. They Cox proportional hazard model was used to find independent characteristic factors for survival time for the multivariate analysis from the univariate analyses. Statistical calculations were performed using SPSS (Version: 16.0, Chicago, United States).

RESULTS
Characteristics of patients

All of the patients with HCC had an A and B score by Child-Pugh analysis. The patients and tumor characteristics are summarized in Table 1. The median age of patients in this study was 54 years. In total, 119 patients had stage I, 22 patients had stage II, 24 patients had stage IIIA, 25 patients had stage IIIB, 66 patients had stage IIIC, and 21 patients had stage IVA HCC. Although most patients with stage IVB HCC were excluded from tumor resection, 11 patients at Tianjin Medical University Cancer Institute and Hospital in stage IVB had a resected primary tumor from March 1999 to July 2007. The OS and median survival time were 45.704 ± 3.380 and 20.000 ± 2.314 mo, respectively, for postoperative patients with HCC. Tumor size, tumor status, regional lymph node metastasis, distant metastasis, Child-Pugh score, AFP and tumor growth pattern were the factors affecting survival (Table 2).
Survival analysis of invasive growth

Patients were divided into five groups based on tumor number and invasive growth characteristics as follows: single tumor, multiple tumors, satellite nodules (including perforation the tumor encapsulation), nodule fusion (including diffuse growth lack tumor encapsulation) and invasion of adjacent organs (tumor with direct invasion of adjacent organs other than the gallbladder or with perforation of visceral peritoneum) (Figure 1). No significant difference in survival was observed between patients with a single tumor and patients with multiple tumors (Figure 2A). Moreover, no significant difference in survival was observed among patients with satellite nodules, patients with nodule fusion or patients with tumor invasion of adjacent organs (Figure 2A). Based on the data, patients were divided into two groups: expansive tumor growth (single tumor and multiple tumors) and invasive tumor growth (satellite nodules, nodules fusion, and tumor with direct invasion of adjacent organs). The OS of patients with invasive tumor growth was shorter than that of patients with expansive tumor growth (P < 0.001, Figure 2B). The OS was 57.398 ± 4.873 mo for patients with expansive tumor growth, while it was 27.796 ± 3.730 mo for patients with invasive tumor growth. The median survival time of patients with expansive tumor growth and patients with invasive tumor growth were 30 and 13 mo, respectively.

Survival analysis of disseminative growth

Based on the extrahepatic metastatic tendency of tumor, the patients were divided to four groups: tumor without vascular and regional lymph node involvement; tumor with vascular involvement; regional lymph node metastasis; and distant metastasis. No significant differences in survival were observed between patients with vascular involvement of the tumor and patients with regional lymph node metastasis (Figure 3A). The OS of patients who lacked vascular and regional lymph node involvement was better than other groups, while the OS of patients with distant metastasis was shorter than those of other groups (Figure 3A). The OS of patients who lacked vascular and regional lymph node involvement was 55.532 ± 4.237 mo, while the OS of patients with distant metastasis was 6.417 ± 1.395 mo. The OS of patients with vascular and regional lymph node tumor involvement was 21.667 ± 4.773 mo and 14.619 ± 2.456 mo, respectively. The median survival times for each group were 28, 8, 10 and 4 mo, respectively. Based on these data, the patients were divided into three groups: tumor without vascular and regional lymph node involvement; tumor with vascular and/or regional lymph node involvement; and distant metastasis (Figure 3B).

New classification of HCC

According to the 7th edition TNM classification, no significant difference in survival was observed between the groups with stage I or II HCC (Figure 4A). The OS of patients with stage I was 59.460 ± 5.806 mo and 55.585 ± 10.289 mo for patients with stage II. Moreover, no significant differences in survival were observed among the different stage III groups (Figure 4A). The OS of patients with stage IIIA, IIIB and IIIC were 35.917 ± 7.138 mo, 24.760 ± 6.250 mo and 31.996 ± 5.457 mo, respectively.

Patients were divided to seven groups based on the growth characteristics of the tumor: expansive growth, expansive growth with vascular involvement, expansive growth with regional lymph node involvement, invasive growth, invasive growth with vascular involvement, invasive growth with regional lymph node involvement, and distant metastasis. The OS of each group was 62.632 ± 5.415 mo, 25.762 ± 7.024 mo, 21.200 ± 7.794 mo, 39.533 ± 5.840 mo, 11.478 ± 2.635 mo, 12.653 ± 2.076 mo and 6.727 ± 1.490 mo, respectively. There were significant differences in survival among patients with expansive tumor growth, invasive tumor growth and disseminative tumor growth. No significant difference in survival was observed between patients with expansive tumor growth along with vascular and/or regional lymph node involvement and patients with invasive tumor growth who lacked vascular and regional lymph node involvement (Figure 4B).

These data enable the proposal of a new staging system: the Expansive - Invasive - Disseminative growth (EID) staging classification, which comprises four stages that select the best candidates for the best therapies currently available. Stage I includes patients with expansive tumor growth. Stage II has two subgroups: the first group consists of patients with expansive tumor growth along with vascular and/or regional lymph node involvement, and the second group includes patients with invasive tumor growth. Stage III includes patients with invasive tumor growth along with vascular/regional lymph node involvement. Stage IV includes patients with distant metastasis (Figure 4C). The OS values of patients at each stage were 62.637 ± 5.453 mo, 36.880 ± 7.779 mo, 12.053 ± 1.796 mo, and 6.727 ± 1.490 mo, respectively. The overall median survival times of patients at each stage were 36, 16, 8 and 5 mo, respectively.
Table 2 showed the univariate analysis of the factors measured association with survival. The tumor characteristics that were statistically significant were tumor size, AFP, Child Pugh score, growth pattern, TNM stage and EID stage. Multivariate analyses identified EID stage and AFP as independent factors associated with OS (P < 0.001, P = 0.008, respectively). There was no significant difference between the TNM stage and Child Pugh score. The OS of patients with high levels of AFP (AFP > 200 ng/mL; 56.229 ± 4.849 mo) was shorter than that of patients with low levels of AFP (33.208 ± 4.212 mo; P < 0.001, Figure 4D). Moreover, the OS of stage I patients with high levels of AFP was shorter than that of patients with low levels of AFP (72.240 ± 6.793 mo, 37.804 ± 6.054 mo, respectively, P < 0.001). No significant difference in survival was observed between I stage patients with high levels of AFP and II stage patients. Dramatically, for stage II, III and IV patients, no significant difference in survival was observed between patients with high levels of AFP and patients with low levels of AFP (Figure 4E). Thus, AFP levels only affect the OS of stage I patients (Figure 4F). 

DISCUSSION

There are four main factors affecting the prognosis of HCC: (1) the stage, aggressiveness and growth rate of the tumor; (2) the general health of the patient; (3) the liver function of the patient; and (4) the specific intervention[20]. A number of staging systems have been devised for patients with HCC. Each staging system includes variables which evaluate one or more of the first 3 factors listed above. For example, the TNM staging system evaluates only the tumor characteristics, whereas the Child Pugh score provides information regarding liver function.

Some of the characteristics of HCC tumors include the tumor size, tumor number, aggressiveness of growth, vascular involvement, regional lymph node metastasis, and extrahepatic spread. Although the TNM and BCLC staging classification for HCC were proposed based on certain tumor characteristics, no staging system systematically evaluates the effect of tumor growth patterns on the clinical outcome of patients with HCC. 

In this study, 288 postoperative patients with HCC were studied, and the tumor growth patterns were divided into three types: (1) expansive growth (single tumor and multiple tumors without invasive and disseminative growth), (2) invasive growth (satellite nodules including perforation of the tumor encapsulation, nodule fusion including diffuse growth that lacks tumor encapsulation, and tumors with direct invasion of adjacent organs), (3) disseminative growth (vascular involvement, regional lymph node metastasis and distant metastasis). Cheng et al. reported that the lack of tumor encapsulation was an independent factor for HCC[6]. Other research showed that the presence of satellite nodules was an independent factor for the long-term survival of patients with HCC after curative resection[9,21]. The OS of patients with invasive tumor growth was shorter than that of patients with expansive tumor growth. No significant difference in survival was observed between patients with vascular involvement and patients with regional lymph node metastasis. The OS of patients with expansive tumor growth was longer than those of other groups, while the OS of patients with distant metastasis was shorter than those of other groups. No significant differences in survival were observed between patients with expansive tumor growth with vascular and/or regional lymph node involvement and patients with invasive tumor growth that lacked vascular and regional lymph node involvement. 

These data enable the proposal of a new staging system to select the best candidates for the best therapies currently available: the four-stage Expansive - Invasive - Disseminative growth (EID) staging classification (Table 3). Stage I includes patients with expansive tumor growths. Stage II has two subgroups: the first group contains patients with expansive tumor growth along with vascular and/or regional lymph node involvement, and the second group consists of patients with invasive tumor growth. Stage III includes patients with invasive tumor growth along with vascular/regional lymph node involvement. Stage IV comprises patients with distant tumor metastasis. The OS values of each stage were 62.637 ± 5.453 mo, 36.880 ± 7.779 mo, 12.053 ± 1.796 mo, and 6.727 ± 1.490 mo, respectively. The median survival times of patients at each stage were 36, 16, 8 and 5 mo, respectively.

Univariate analysis showed that the statistically significant factors were EID staging classification and AFP (Table 4). There were no statistically significant correlative differences between OS and the Child-Pugh score. There is a substantial amount of research showing that the Child-Pugh score and AFP values > 200 ng/mL are independent factors for HCC[6-8,15,22]. In fact, patients with a C Child-Pugh score were excluded for this study to eliminate the effects of poor liver function on long-term outcome. The OS of stage I patients with high levels of AFP was shorter than that of patients with low levels of AFP. There is research showing that the JIS Score and BCLC staging system combined with AFP levels may serve as a better staging system for early-stage HCC patients[22,23]. Dramatically, for patients in stages II, III and IV, no significant difference in survival was observed between patients with high levels of AFP and patients with low levels of AFP. Thus, AFP levels likely only affect the OS of stage I patients.

In conclusion, the EID staging classification is a simple and efficacious prognostic model for postoperative patients with HCC. Because the EID staging classification is easily obtained and objective, we propose it for widespread use in clinical practice as a staging system for postoperative patients with HCC.
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The tumor-node-metastasis (TNM) system fails to include comprehensive characteristics of the tumor, especially the tumor’s growth pattern. Thus, it is crucial to design a system to evaluate the effects of tumor characteristics on the clinical outcome of resectable patients with hepatocellular carcinoma (HCC).
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The characteristics of HCC tumors include the tumor size, tumor number, aggressiveness of growth, vascular involvement, regional lymph node metastasis, and extrahepatic spread. Although the TNM and Barcelona Clinic Liver Cancer (BCLC) staging classification for HCC were proposed based on certain tumor characteristics, no staging system systematically evaluates the effect of tumor growth patterns on the clinical outcome of patients with HCC. 
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These data enable the proposal of a new staging system to select the best candidates for the best therapies currently available: the four-stage Expansive - Invasive - Disseminative growth (EID) staging classification. Stage I includes patients with expansive tumor growths. Stage II has two subgroups: the first group contains patients with expansive tumor growth along with vascular and/or regional lymph node involvement, and the second group consists of patients with invasive tumor growth. Stage III includes patients with invasive tumor growth along with vascular/regional lymph node involvement. 
Applications

The EID staging classification is a simple and efficacious prognostic model for postoperative patients with HCC. Because the EID staging classification is obtained easily, we propose it for postoperative patients with HCC.

Terminology 

Expansive growth includes single tumor and multiple tumors without invasive and disseminative growth; invasive growth consists of satellite nodules including perforation of the tumor encapsulation, nodule fusion including diffuse growth that lacks tumor encapsulation and tumors with direct invasion of adjacent organs; disseminative growth contains vascular involvement, regional lymph node metastasis and distant metastasis
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The prognostic significance of the new staging method was confirmed by the detailed statistical analysis of 288 patients treated in a single facility, being compared with other staging systems previously proposed. This clinical study is interesting and novel. The author found a simply and efficacy prognostic model for postoperative patients with HCC.
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Figure 1 Growth characteristics of hepatocellular carcinoma.

Figure 2 Overall survival curves for patients with expansive tumor growth and invasive tumor growth. A: No significant difference in survival was observed between patients with a single tumor and patients with multiple tumors. Moreover, no significant difference in survival was observed among patients with satellite nodules, patients with nodule fusion and patients with tumor invasion of adjacent organs; B: Based on the data, patients were divided to two groups: expansive tumor growth (single tumor and multiple tumors) and invasive tumor growth (satellite nodules, nodule fusion, and tumors with direct invasion of adjacent organs). The OS was 57.398 ± 4.873 mo for patients with expansive tumor growth, while it was 27.796 ± 3.730 mo for patients with invasive tumor growth (P < 0.001). 
Figure 3 Overall survival curves for patients with disseminative growth. A: No significant difference in survival was observed between patients with vascular involvement of tumor and patients with regional lymph node metastasis. The OS of patients with tumors that lacked vascular and regional lymph node involvement was longer than those of other groups, while the OS of patients with distant metastasis was shorter than those of other groups; B: Based on these data, patients were divided into three groups: tumors without vascular and regional lymph node involvement, tumors with vascular and/or regional lymph node involvement and distant metastasis.
Figure 4 New classification for hepatocellular carcinoma.  A: Overall survival curves for patients based on TNM system classification; B: Overall survival curves for patients with expansive growth, invasive growth and disseminative growth; C: Overall survival curves for patients based on Expansive - Invasive - Disseminative growth staging classification; D: Overall survival curves for patients with different levels of alpha-fetoprotein (AFP); E: Overall survival curves for patients based on Expansive - Invasive - Disseminative growth staging classification and AFP; F: Overall survival curves for patients combined Expansive - Invasive - Disseminative growth staging classification and AFP.
Table 1 Patients and tumor characteristics n (%)

	Characteristics
	n = 288

	Age (yr)
	

	≤ 60
	208 (72.2)

	> 60
	80 (27.8)

	Gender
	

	Female
	49 (17.0)

	Male
	239 (83.0)

	HBV infection
	211 (75.36)

	TNM stage
	

	 I
	119 (41.3)

	 II
	22 (7.6)

	 IIIA
	24 (8.3)

	IIIB
	25 (8.7)

	IIIC
	66 (22.9)

	IVA
	21 (7.3)

	IVB
	11 (3.8)

	Tumor size (cm)
	

	≤5
	105 (36.5)

	10 ≤ size >5
	125 (43.4)

	>10
	58 (20.1)

	Child - Pugh score
	

	A
	260 (90.3)


	B
	28 (9.7)

	AFP (ng/mL)
	

	≤ 200
	161 (57.7)

	> 200
	118 (42.3)


HBV: hepatitis B virus; AFP: alpha-fetoprotein; TNM: Tumor, nodes, metastasis.
Table 2 Analysis of factors affecting survival

	　
	Death/

all cases
	Median

survival time 

(95%CI)
	P value

	Age (yr)
	
	
	0.612

	≤ 60
	165/208
	19 (13.470- 24.530)
	

	209 > 60
	63/80
	23 (15.988- 30.012)
	

	Gender
	
	
	0.605

	male
	36/49
	20 (6.283- 33.717)
	

	 female
	193/239
	20 (15.131- 24.869)
	

	Tumor size (cm) 
	
	
	< 0.001

	 ≤ 5 
	67/105
	34 (17.568- 50.432)
	

	 ≥ 10>5 
	107/125
	17 (8.965- 25.035) 
	

	 >10 
	55/58
	8 (4.890- 11.110)
	

	Tumor status
	
	
	< 0.001

	T1
	90/126
	33 (24. 933- 41.067)
	

	T2
	14/22
	25 (0.000- 73.264)
	

	T3a
	26/31
	15 (5.184- 24.816)
	

	 T3b
	24/27
	8 (5.470- 10.530) 
	

	 T4
	75/82
	12 (7.905- 16.095) 
	

	Regional lymph node metastasis
	
	
	< 0.001

	No
	205/264
	22 (16.882- 27.118)
	

	Yes
	24/24
	8 (3.999- 12.001)
	

	Distant metastasis
	
	
	< 0.001

	No
	217/276
	22 (17.691- 26.309)
	

	Yes
	12/12
	4 (2.303- 5.697)
	

	Child-Pugh score
	
	
	< 0.001

	A
	203/260
	23 (18.485- 27.515)
	

	B
	26/28
	7 (2.851- 11.149)
	

	AFP (ng/mL)
	
	
	< 0.001

	≤ 200
	118/161
	28 (21.162- 34.838)
	

	>200
	102/118
	12 (8.198- 15.802)
	

	Expansive growth and invasive growth
	
	
	< 0.001

	single tumor
	103/143
	33 (24.408- 41.592) 
	

	multiple tumors
	18/25
	25 (8.680- 41.320)
	

	 satellite nodules (including perforation tumor encapsulation)
	18/22 
	13 (10.242- 15.758) 
	

	 nodules fusion (including diffuse growth which lack tumor encapsulation)
	16/18
	12 (3.684-20.316) 
	

	direct invasion of adjacent organs other than the gallbladder or with perforation of visceral peritoneum
	74/80
	12 (7.956- 16.044)
	

	Disseminative growth 
	
	
	< 0.001

	without vascular or regional lymph node involvement
	155/210
	28 (21.928- 34.072)
	

	vascular involvement
	42/46
	8 (4.979- 11.021)
	

	regional lymph node involvement
	21/21
	10 (4.019- 15.981)
	

	distant metastasis
	12/12
	4 (2.303- 5.697)
	

	EID stage
	
	
	< 0.001

	I
	96/140
	36 (27.626- 44.374)
	

	II
	84/99
	16 (11.450- 20.550)
	

	III
	38/38
	8 (4.375- 11.625)
	

	IV
	11/11
	5 (3.436- 6.564)
	

	TNM stage
	
	
	< 0.001

	 I
	84/119
	35 (26.448- 43.552)
	

	 II
	14/22
	25 (0.000- 73.264)
	

	 IIIA
	19/24
	16 (2.557- 29.443)
	

	IIIB
	22/25
	8 (1.880- 14.120)
	

	IIIC
	58/66
	15 (10.033- 19.967) 
	

	IVA
	21/21
	10 (4.019- 15.981)
	

	IVB
	11/11
	5 (3.436- 6.564)
	


AFP: alpha-fetoprotein; EID: Expansive - Invasive - Disseminative growth. TNM: Tumor,nodes,metastasis-classification.
Table 3 Expansive - Invasive - Disseminative growth staging classification

	Phase      Growth characteristics


	Ⅰ      expansive tumor growth (single tumor and multiple tumors) 
Ⅱ      expansive tumor growth along with vascular and/or regional lymph node involvement

       invasive tumor growth (satellite nodules, nodule fusion and tumor direct invasion of adjacent organs)
Ⅲ      invasive tumor growth along with vascular/regional lymph node involvement

Ⅳ      distant metastasis of tumor


Table 4 Characteristics of patients as defined by Expansive-Invasive -Disseminative growth stage n (%)
	Characteristics
	I 


	II


	III


	IV



	Age(yr
	
	
	
	

	≤ 60
	96 (68.6)
	78 (78.8)
	26 (68.4)
	8 (72.9)

	＞ 60
	44 (31.4)
	21 (21.2)
	12 (31.6)
	3 (27.3)

	Gender
	
	
	
	

	Female
	27 (19.3)
	15 (15.2)
	5 (13.2）
	2 (18.2)

	Male
	113 (80.7)
	84 (84.8)
	33 (86.8)
	9 (81.8)

	HBV infection
	105 (75.0)
	75 (75.8)
	23 (60.5)
	8 (72.7)

	TNM stage
	
	
	
	

	I
	117 (83.6)
	2 (2.0)
	0
	0

	II
	12 (8.6)
	10 (10.1)
	0
	0

	IIIA
	9 (6.4)
	15 (15.2）
	0
	0

	IIIB
	0
	20 (20.2)
	5 (13.2)
	0

	IIIC
	2 (1.4)
	46 (44.5)
	18 (47.4)
	0

	IVA
	0
	6 (6.1)
	15 (39.5)
	0

	IVB
	0
	0
	0
	11 (100)

	Tumor size (cm)
	
	
	
	

	≤ 5
	71 (50.7)
	27 (27.3)
	5 (13.2)
	2 (18.2)

	≥ 10＞ 5
	52 (37.1)
	50 (50.5)
	18 (47.4)
	5 (45.5)

	＞10
	17 (12.1)
	22 (22.2)
	15 (39.5)
	4 (36.4)

	Child-Pugh score
	
	
	
	

	A
	128 (91.4)
	92 (92.9)
	30 (78.9)
	10 (90.9)

	B
	12 (8.6)
	7 (7.1)
	8 (21.1)
	1 (9.1)

	AFP (ng/mL)
	
	
	
	

	≤ 200
	91 (66.4)
	46 (47.4)
	20 (55.6)
	4 (44.4)

	>200
	46 (33.6)
	51 (52.6)
	16 (44.4)
	5 (55.6)


HBV: hepatitis B virus; AFP: alpha-fetoprotein; TNM: Tumor, nodes, metastasis.
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