Supplementary Figure 1. Comparison of histopathologic characteristics between irregular rim-like enhancement (IRE)-HCCs and non-IRE-HCCs based on the separate results of the two reviewers’ classifications

Comparison of the proportions of the macrotrabecular pattern (A), microvascular density (B), proportion of sinusoid-like microvascular pattern (C), tumor necrosis (D), and fibrous stroma (E) between IRE-HCCs and non-IRE-HCCs. Comparison of expression of keratin 19 (K19) (F), epithelial cell adhesion molecule (EpCAM) (G), and carbonic anhydrase IX (CAIX) (H) assessed by immunohistochemistry are shown.

Supplementary Figure 2. Summary of clinicopathologic and histologic characteristics of irregular rim-like enhancement (IRE)-HCCs and non-IRE-HCCs.
	Supplementary Table 1. Histopathologic characteristics of HCCs with and without irregular rim–like enhancement, based on the separate results of the two reviewers’ classification

　
	Reviewer 1
	　
	Reviewer 2
	　

	Variables
	IRE–HCCs
(n=23, 27%)
	non–IRE–HCCs
(n=61, 73%)
	P–value*
	IRE HCCs
(n = 32, 38%)
	non–IRE HCCs
(n = 52, 62%)
	P–value*

	Tumor pathology
	　
	
	　
	
	
	　

	Tumor diameter (cm)
	3.2 (2.4–5.2)
	3.2 (2.4–4.3)
	0.644
	3.4 (2.5–5.1)
	3.1 (2.3–4.1)
	0.289

	Histologic differentiation
	
	
	0.024
	
	
	0.008

	Grade I
	0 (0%)
	8 (13%)
	
	0 (0%)
	8 (15%)
	

	Grade II
	15 (65%)
	45 (74%)
	
	22 (69%)
	38 (73%)
	

	Grade III or IV
	8 (35%)
	8 (13%)
	
	10 (31%)
	6 (12%)
	

	Macrotrabecular pattern (% of tumor area)
	50 (5-90)
	0 (0-10)
	<0.001
	45 (5-90)
	0 (0-5)
	<0.001

	Macrotrabecular-massive type
	12 (52%)
	9 (15%)
	<0.001
	16 (50%)
	5 (10%)
	<0.001

	Capsule formation 
	
	
	0.059
	
	
	0.052

	Absent
	6 (26%)
	10 (16%)
	
	8 (25%)
	8 (15%)
	

	Partial
	15 (65%)
	30 (49%)
	
	20 (63%)
	25 (48%)
	

	Complete
	2 (9%)
	21 (34%)
	
	4 (13%)
	19 (37%)
	

	Microvascular invasion
	
	
	<0.001
	
	
	<0.001

	Absent
	3 (13%)
	39 (64%)
	
	8 (15%)
	31 (65%)
	

	Present
	20 (87%)
	22 (36%)
	
	24 (75%)
	18 (35%)
	

	Tumor microenvironmental factors
	
	
	　
	
	
	　

	Microvascular density (per mm2)
	242.8 ± 106.5
	403.0 ± 153.5
	<0.001
	257.8 ± 130.9 
	421.4 ± 142.2
	<0.001

	Microvascular pattern
	
	
	
	
	
	

	Capillary-like (% of tumor area)
	40 (8-70)
	100 (80-100)
	<0.001
	50 (9-91)
	100 (80-100)
	<0.001

	Sinusoid-like (% of tumor area)
	60 (30–93)
	0 (0–20)
	<0.001
	50 (9–91)
	0 (0–20)
	<0.001

	Tumor necrotic area (% of tumor area)
	10 (5–35)
	0 (0–5)
	<0.001
	10 (0–30)
	0 (0–1)
	<0.001

	Fibrous stromal area (% of tumor area)
	8.4 (7.0–15.4)
	2.1 (1.3–5.0)
	<0.001
	7.4 (2.1–12.7)
	2.2 (1.3-5.1)
	0.003

	Immunohistochemical markers
	
	
	　
	
	
	　

	K19 expression
	6 (26%)
	4 (7%)
	0.023
	7 (22%)
	3 (6%)
	0.038

	EpCAM expression
	12 (52%)
	12 (20%)
	0.003
	13 (41%)
	11 (21%)
	0.055

	CAIX expression
	15 (65%)
	10 (16%)
	<0.001
	20 (63%)
	5 (10%)
	<0.001


Numerical variables are expressed as median (interquartile range) or mean ± standard deviation, according to the result of normality test (Shapiro-Wilk test). Categorical variables are expressed as number (percentage).
HCC = hepatocellular carcinoma, IRE = irregular rim-like enhancement.
Supplementary Table 2. Histopathologic characteristics of HCCs with intermediate enhancement patterns, based on the combined results of the two reviewers’ classification
	Histopathologic features
	Case No.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Tumor pathology
	
	
	
	
	
	
	
	
	
	
	

	Tumor diameter (cm)
	2
	7
	1.8
	4
	2.7
	2.8
	4.3
	2.2
	2.5
	5.5
	4.3

	Histologic differentiation
	2
	3
	2
	2
	1~2
	2
	2
	3
	1~2
	2
	1~2

	Macrotrabecular pattern (% of tumor area)
	100*
	95*
	90*
	80*
	30
	20
	90*
	90*
	0
	0
	0

	Capsule formation
	Partial
	Absent
	Complete
	Complete
	Partial
	Complete
	Partial
	Partial
	Absent
	Partial
	Complete

	Microvascular invasion
	(+)
	(-)
	(-)
	(+)
	(-)
	(-)
	(+)
	(+)
	(-)
	(-)
	(-)

	Noudule-in-nodule appearance
	(-)
	(-)
	(-)
	(+)
	(+)
	(+)
	(-)
	(-)
	(-)
	(-)
	(-)

	Tumor microenvironmental factors
	
	
	
	
	
	
	
	
	
	
	

	Microvascular density (per mm2)
	155*
	100*
	162*
	327
	199*
	469
	73*
	133*
	325
	500
	548

	Proportion of microvascular pattern
	
	
	
	
	
	
	
	
	
	
	

	Capillary-like (% of tumor area)
	0
	5
	10
	10
	70
	90
	100
	100
	100
	100
	100

	Sinusoid-like (% of tumor area)
	100*
	95*
	90*
	90*
	30
	10
	0
	0
	0
	0
	0

	Tumor necrotic area (% of tumor area)
	0
	30*
	0
	0
	0
	0
	40*
	30*
	30*
	0
	0

	Fibrous stromal area (% of tumor area)
	8.4*
	12.5*
	0.1
	3.5
	5.2
	1.0
	4.4
	1.6
	15.1*
	12.6*
	2.5

	Immunohistochemical markers
	
	
	
	
	
	
	
	
	
	
	

	K19 expression
	(-)
	(+)
	(+)
	(+)
	(+)
	(+)
	(+)
	(+)
	(-)
	(-)
	(-)

	EpCAM expression
	(-)
	(+)
	(+)
	(-)
	(-)
	(+)
	(-)
	(-)
	(-)
	(-)
	(-)

	CAIX expression
	(-)
	(+)
	(-)
	(-)
	(-)
	(-)
	(-)
	(-)
	(-)
	(-)
	(-)


*Represents histologic features resemble HCCs with irregular rim–like enhancement (IRE-HCC), defined by one of followings: low microvascular density (less than 246.5 per mm2, the mean value of for IRE-HCCs based on the combined results of the two readers), a high proportion of sinusoid-like microvascular pattern (higher than 55%, the median value of for IRE-HCCs), macrotrabecular-massive type (tumors with a macrotrabecular pattern of comprising more than 50% of the tumor area), a high proportion of tumor necrotic area (higher than 15%, the median value of for IRE-HCCs), or a high proportion of fibrous stromal area (higher than 8.3%, the median value of IRE-HCCs)
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