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Table S1. Tumor size (TS) and prognosis in hepatocellular carcinoma (HCC)

	Study
	
Treatment (Number of patients)
	Main finding(s)

	Zhang et al, 2022 [1]


	LR (698)

HCCs without MaVi 


	· TS of 5-10 and  10 cm was a prognostic factor of early recurrence in the training cohort (OR, 2.84; 95% CI, 1.82-4.41; p<0.001 and OR, 1.72; 95% CI, 1.20-2.46; p=0.003).

· TS was included in nomograms that showed predictive accuracy of recurrence in both training and validation cohorts.

	Jung et al, 2018 [2]
	LR (628)

Solitary Child-Pugh A HCCs
	· TS  3 cm was a prognostic factor of early recurrence (OR, 2.24; 95% CI, 1.36-3.69; p=0.001).

· It was not a prognostic factor of poorer OS.

	Roayaie et al, 2004 [3]
	LT (311)

- recurrent HCCs (57)
	TS* was a prognostic factor of time to recurrence (ExpB, 1.2; 95% CI, 1.02-1.22; p=0.017).

	Parfitt et al, 2007 [4]
	LT (75)


	TS* was a prognostic factor of recurrence (OR, 1.98; 95% CI, 1.25-3.15; p=0.004).

	Ochiai et al, 2012 [5]

	LR (264)

R0 HCCs
	· TS* was the only prognostic factor of extrahepatic recurrence (RR, 1.03; 95% CI, 1.01-1.05; p=0.001).

· The best cut-off for predicting extrahepatic metastasis was found to be 6 cm (specificity=0.89; sensitivity=0.58).

	Pérez-Saborido et al, 2007 [6]
	LT (95) 
	· TS* predicted overall and extrahepatic recurrence on univariate analysis (p=0.004). 

· It did not predict hepatic recurrence on univariate analysis. 

	Welling, 2018 [7]
	LT (441)
	· TS* on explant was a prognostic factor of recurrence (HR 1.73, p<0.05).

	Yamamoto et al, 2015 [8]

	LR (404)

- recurrence-free patients after 17 months (252)
	· TS  5 cm was not a prognostic factor of early recurrence after initial hepatectomy.

· TS did not predict late recurrence nor 5-year OS after initial recurrence on univariate analysis.

	Shah et al, 2006 [9]
	LR (56)
	TS  5 cm was not a prognostic factor of early recurrence (HR, 1.42; 95% CI, 0.81-4.67; p=0.19).

	Du et al, 2014 [10]
	LR (398)
	TS of 3-10 or  10cm was not a prognostic factor of neither early nor late recurrence.

	D’Amico et al, 2009 [11]

	LT (479)
	TS* nor the sum of the tumor diameters were predictive of recurrence after LT (HR, 1.01; 95% CI, 0.88-1.19; p=0.72 and HR, 1.07; 95% CI, 0.95-1.20; p=0.24, respectively).

	Xu et al, 2019 [12]
	LR (734)
	· TS  5 cm was a prognostic factor of late recurrence (HR, 1.49; 95% CI, 1.10-2.00; p=0.009).

	Minagawa et al, 2007 [13]
	LR (13 566)
	· TS  2 cm was a prognostic factor of poor OS (RR, 1.21; 95% CI, 1.14-1.28; p<0.0001).

	Meng et al, 2014 [14]
	LR (413)

- BDI group (35)

	· TS  5 cm was a prognostic factor of poor OS (RR, 1.7; 95% CI 1.3-2.2; p<0.001).

· Large nodules were predominant in the bile duct invasion group (p=0.004).

	Vauthey et al, 2002 [15]
	LR (557)

	· TS  5 cm was a prognostic factor of poor OS (HR, 1.4; 95% CI, 1.1-1.9; p=0.01).

· Subgroup analyses: TS had no effect on the survival of patients with single tumors without vascular invasion, with microvascular invasion, and patients with multiple tumors with macrovascular invasion. However, it had an effect on the survival on patients with multiple tumors (p=0.007).

	Poon et al, 2003 [16]
	LR (542)
	· TS  5 cm was a prognostic factor of poor OS (HR, 1.53; 95% CI, 1.10-2.21; p=0.01).

· Cut-off value in the prognostic classification should be shifted from 2 to 5 cm, for patients with multiple tumors.

	Liu et al, 2016 [17]
	LR (549)
	· TS  5 cm was a prognostic factor of OS (OR, 2.00; 95% CI, 1.44-2.78; p<0.001) and DFS (OR, 1.49; 95% CI, 1.13-2.08; p=0.01).

	Shinkawa et al, 2020 [18]
	LR (638)

Solitary HCCs without MaVI
	· TS  5 cm was a prognostic factor of CSS (HR, 1.41; 95% CI, 1.01-1.97; p=0.001).

· It was not for DFS. However, cumulative recurrence rate within 2 years was higher in the TS > 5 cm group (p=0.003).

· Subgroup analysis: same results for the subgroup without microvascular invasion.

	El-Assal et al, 1997 [19]
	LR (137)
	· TS of 2-5 and  5 cm was a prognostic factor of DFS (OR, 1.07; p=0.025).

	Shah et al, 2007 [20]
	LT (155)
	· TS* was a prognostic factor of DFS (HR, 0.47; 95% CI, 0.14-1.61; p=0.04).

· TS was associated with vascular invasion (p=0.04).

	Shimada et al, 2007 [21]
	LR (319)
	· TS  4 cm was a prognostic factor of DFS (HR, 1.62; 95% CI, 1.19-2.20; p=0.002).

· It did not predict OS after recurrence on univariate analysis.

	Sumie et al, 2014 [22]
	LR (207)
	· TS  3 cm was a prognostic factor of DSS (HR, 2.41; 95% CI, 1.36-4.27; p=0.003).

· It was not for DFS.

	Goh et al, 2016 [23]
	LR (560)

Solitary HCCs
	· TS* was a prognostic factor of DFS (HR, 1.08; 95% CI, 1.05-1.11; p<0.001).

· It was not a prognostic factor of OS (HR, 1.03; 95% CI, 1.00-1.06; p=0.1).

· Subgroup analyses: TS had an effect on the survival of patients with single tumors with microvascular invasion but not for patients with single tumors without microvascular invasion.

	Lee et al, 2017 [24]

	LR (520)
LT (338)

- AJCC Stage I-II HCCs (710)
	· TS  5 cm was a prognostic factor of DFS for stage I-II HCCs (HR, 1.29; 95% CI, 1.03-1.62; p=0.03).

· For stages I-II, intrahepatic recurrence was predominant in the LR group (p<0.001).

	Park et al, 2009 [25]

	LR (213)

Child-Pugh A patients meeting Milan criteria
	· TS  5 cm was a prognostic factor of DFS (OR, 4.15; 95% CI, 2.12-8.11; p<0.00).

· It did not predict recurrence on univariate analysis.

	Iwatsuki et al, 2000 [26]
	LT (344)
	· TS of 2-5 and  5 cm was a prognostic factor of DFS (RR, 4.5; 95% CI, 1.5-13.0; p<0.0003 and RR, 6.7; 95% CI, 2.2-19.9; p<0.0003).

	Tsai et al, 2000 [27]

	LR (322)
	· TS  3 cm was a prognostic factor of poor OS (RR, 1.44; p=0.003).

· It correlated with the incidence of venous invasion (p<0.001).

	Roayaie et al, 2013 [28]
	LR (165)

Child-Pugh A patients
	· TS  7 cm was a prognostic factor of poor OS (HR, 1.59; 95% CI, 1.05-2.39; p=0.03).

· TS  7 cm was not a prognostic factor of recurrence.

	Oba et al, 2014 [29]
	LR (796)
	· TS* was a prognostic factor of OS (HR, 6.71; 95% CI, 3.50-12.60; p<0.001).

	Lee et al, 2020 [30]
	LR (774)
	· TS  4 cm was a prognostic factor of OS (OR, 1.84; 95% CI, 1.41-2.40; p<0.001).

	Zhang et al, 2014 [31]
	LR (615)

Solitary HCCs without MaVI
	· TS* was not a prognostic factor of neither OS nor DFS.

	Lim et al, 2014 [32]
	LR (616)

Solitary HCCs
	· TS  5 cm was not a prognostic factor of neither DFS nor OS.

· The frequency of microvascular invasion, satellite nodules and advanced tumor grade increases with tumor size. However, influence of tumor size on the survival of patient decreased proportionally with the increase in size. 

	Lee et al, 2018 [33]
	LR (242)

	· TS  5 cm was not a prognostic factor of OS nor DFS.

· Large tumor size was associated with infiltrative tumor type (p<0.001).

	Lin et al, 2022 [34]
	LR (598)
	· TS  5 cm was not a prognostic factor of neither DFS (HR, 1.17; 95% CI, 0.90-1.51; p=0.25) nor OS (HR, 1.09; 95% CI, 0.81-1.47;0.58).

	Kondo et al, 2005 [35]

	LR (110)

Solitary HCCs

	· TS* was not a prognostic factor of OS (OR, 1.05; 95% CI, 0.90-1.23; p=0.51).

· It was found to be larger in the early death group (recurrence within 2 years, p=0.018) than in the survival group.

	Kluger et al, 2015 [36]
	LR (313)
	TS 10 cm was not a prognostic factor for neither DFS or OS.

	Shirabe et al, 2010 [37]
	LT (119)

HCCs without MaVi
	TS 5 cm was not a prognostic factor of DFS.

	Li et al, 2022 [38]
	LR (700)
	TS* was not a prognostic factor of DFS.

	He et al, 2015 [39]

	LR (144)

Solitary HCCs
	TS* did not predict OS on univariate analysis. 

	Choi et al, 2011 [40]

	LR (100) 

- Child-Pugh A patients, with clinically significant PHT (47)
	TS  5 cm did not predict OS on univariate analysis in the PHT subgroup.



	Zavaglia et al, 2005 [41]
	LT (155)
	TS  5 cm did not predict OS nor recurrence on univariate analysis.


	Dupont-Bierre et al, 2005 [42]
	LR (69)

Non-cirrhotic patients
	TS  8 cm was not a prognostic factor of OS.






* analyzed as a continuous variable, in centimeters

Abbreviations: LR: liver resection; HCC: hepatocellular carcinoma; MaVI: macroscopic vascular invasion; TS: tumor size; OS: overall survival; LT: liver transplant; BDI: bile duct invasion; DFS: disease-free survival; CSS: cancer-specific survival; PHT: portal hypertension; DSS: disease-specific survival.








Table S2. Number of nodules (NoN) and prognosis in hepatocellular carcinoma (HCC)

	Study
	
Treatment (Number of patients)
	Main finding(s)

	Zhang et al, 2022 [1]

	LR (698)

HCCs without MaVi 


	· NoN (1 vs. 2 and 1 vs. 3) was a prognostic factor of early recurrence in the training cohort (OR, 1.96; 95% CI, 1.25-3.07; p=0.003 and OR, 2.08; 95% CI, 1.03-4.23; p=0.042).

· NoN was included in nomograms that showed predictive accuracy of recurrence in both training and validation cohorts.

	Pérez-Saborido et al, 2007 [6]
	LT (95)
	NoN  3 predicted overall and extrahepatic recurrence (p=0.01) and hepatic recurrence (p=0.004) on univariate analysis.

	Du et al, 2014 [10]
	LR (398)
	NoN* was a prognostic factor of early recurrence (OR, 1.77; 95% CI, 1.19-2.62; p=0.004).

	Yamamoto et al, 2015 [8]

	LR (404)

- Recurrence-free patients after 17 months (252)
	· NoN* was a prognostic factor of early recurrence after initial hepatectomy (RR, 2.63; 95%CI, 1.55-4.44; p<0.001).
· It did not predict late recurrence.

· NoN* was a prognostic factor of 5-year OS after initial recurrence (RR, 1.53; 95% CI, 1.07-2.20; p=0.02).

	Xu et al, 2019 [12]
	LR (734)
	NoN* was a prognostic factor of late recurrence (HR, 1.56; 95% CI, 1.14-2.14; p=0.006).

	Welling et al, 2018 [7]
	LT (441)
	NoN* on explant was not a prognostic factor of recurrence.

	Parfitt et al, 2007 [4]
	LT (75)


	NoN* did not predict recurrence on univariate analysis.

	D’Amico et al, 2009 [11]
	LT (479)
	NoN* was not a prognostic factor of recurrence after LT (HR, 1.07; 95% CI, 0.91-1.22; p=0.40).

	Zavaglia et al, 2005 [41]
	LT (155)
	· NoN* did not predict OS nor recurrence on univariate analysis.


	Shimada et al, 2007 [21]

	LR (319)
	· NoN* was a prognostic factor of DFS (HR, 1.84; 95% CI, 1.35–2.51; p<0.001). 

· It did not predict OS after recurrence on univariate analysis.

	Sumie et al, 2014 [22]
	LR (207)
	· Multiple nodules (2-3) were a prognostic factor of DFS (HR, 1.68; 95% CI, 1.13-2.51; p=0.011). 

· It did not predict DSS.

	Lee et al, 2017 [24]

	LR (520)
LT (338)

- AJCC Stage I-II HCCs (710)
	NoN* (HR, 1.44; 95% CI, 1.15-1.80; p=0.001) was a prognostic factor of DFS for stage I-II HCCs.

	Meng et al, 2014 [14]
	LR (413)
	· NoN  2 was a prognostic factor of OS (RR, 1.6; 95% CI 1.2-2.1; p<0.001). 

· Multiple nodules were predominant in the bile duct invasion group (p=0.006).

	Vauthey et al, 2002 [15]
	LR (557)

	· NoN* was a prognostic factor of OS (HR, 1.5; 95% CI, 1.1-1.9; p=0.007).

	Poon et al, 2003 [16]
	LR (542)
	· NoN* was a prognostic factor of OS (HR, 1.40; 95% CI, 1.02-1.92; p=0.04).

	Liu et al, 2016 [17]
	LR (549)
	· Multiple nodules but  3 were a prognostic factor of OS (OR, 2.13; 95% CI,1.46-3.12; p<0.001).

· It was not a prognostic factor for DFS.

	Park et al, 2009 [25]
 
	LR (213)

Child-Pugh A patients meeting Milan criteria
	· NoN  3 was a prognostic factor of OS (OR, 4.07; 95% CI, 1.51-10.94; p=0.005).

· It was not for DFS.

	Iwatsuki et al, 2000 [26]
	LT (344)
	· NoN (1-2 vs.  4 and 1-2 vs. 3-4) was a prognostic factor of OS (RR, 1.4; 95% CI, 0.9-2.1; p<0.02 and RR, 2.1; 95% CI, 1.3-3.5; p<0.02).

	Oba et al, 2014 [29]
	LR (796)
	NoN* was a prognostic factor of OS (HR, 0.70; 95% CI, 0.56-0.88; p=0.002).

	Dupont-Bierre et al, 2005 [42]
	LR (69)

Non-cirrhotic patients
	NoN* was a prognostic factor of OS (RR, 3.70; 95% CI, 1.6-8.6; p=0.002) and DFS (RR, 3.20; 95% CI, 1.5-6.6; p=0.003).

	Pawlik et al, 2005 [43]
	LR (300)

Huge HCCs (>10cm)
	NoN* was a prognostic factor of OS (HR, 2.25; 95% CI, 1-17-4.30; p=0.02). 

	Lee et al, 2020 [30]
	LR (774)
	NoN* was a prognostic factor of OS (HR, 1.50; 95% CI, 1.13-1.99, p=0.005). 

	Minagawa et al, 2007 [13]
	LR (13 566)
	NoN* was a prognostic factor of OS (RR, 1.18; 95% CI, 1.12-1.23; p<0.0001).

	Shah et al, 2007 [20]
	LT (155)
	· NoN* did not predict DFS on univariate analysis.

NoN* was associated with vascular invasion (p<0.001).

	Tsai et al, 2000 [27]
	LR (322)
	· NoN* was a prognostic factor of OS (RR, 1.36; p=0.05).

· It correlated with the incidence of venous invasion (p<0.001).

	Kluger et al, 2015 [36]
	LR (313)
	· NoN* was not a prognostic factor for neither DFS or OS.

	Shirabe et al, 2010 [37]
	LT (119)
	NoN  3 was not a prognostic factor of DFS.

	Choi et al, 2011 [40]

	LR (100) 

- Child-Pugh A patients, with clinically significant PHT (47)
	NoN* was not a prognostic factor of OS in the PHT subgroup.



* single vs. multiple, analyzed as a categorial variable

Abbreviations: LR: liver resection; TN: tumor number (number of tumors); HCC: hepatocellular carcinoma; MaVI: macroscopic vascular invasion; LT: liver transplant; DFS: disease-free survival; OS: overall survival; DSS: disease-specific survival; PHT: portal hypertension






















Table S3. Macroscopic vascular invasion (MaVI) and prognosis in hepatocellular carcinoma

	Study
	
Treatment (Number of patients)
	Variable(s)
	Main finding(s)

	Du et al, 2014 [10]

	LR (398)
	Vascular invasion (venous macro and/or micro)
	Vascular invasion was a prognostic factor of early recurrence (OR, 1.45; 95% CI, 1.14-1.84; p=0.002).

	D’Amico et al, 2009 [11]
	LT (479)
	MaVI* 
	MaVI was a prognostic factor of recurrence (HR, 1.58; 95% CI, 1.17-2.10; p=0.03).

	Xu et al, 2019 [12]
 
	LR (734)
	MaVI*
	MaVI was a prognostic factor of late recurrence (HR, 4.63; 95% CI, 2.48-8.67; p<0.001).

	Zavaglia et al, 2005 [41]

	LT (155)
	MaVI*
(lobar or segmental branches of the portal or hepatic veins)
	· MaVI was a prognostic factor of OS (HR, 2.8; 95% CI, 1.2-6.7; p=0.02).

· It predicted recurrence on univariate analysis (HR, 18.9; p=0.000007).

	Shetty et al, 2004 [44]

	LT (109)
	MaVI*
	· MaVI was a prognostic factor of recurrence (HR, 12.87; 95% CI, 3.68-44.95; p<0.0001).

· MaVI was a prognostic factor of OS (HR 8.11; 95% CI, 2.52-26.08; p=0.0004).

	Minagawa et al, 2007 [13]
	LR (13 566)
	Vascular invasion*
(portal or hepatic veins)
	Vascular or bile duct invasion was a prognostic factor of OS (RR, 1.36; 95% CI, 1.29-1.43; p<0.0001).

	Liu et al, 2016 [17]
	LR (549)
	MaVI*
	· MaVI was a prognostic factor of OS (OR, 1.66; 95% CI, 1.1-2.5; p=0.017).

· It was not a prognostic factor of DFS.

	Tsai et al, 2000 [27]

	LR (322)
	MaVI*
(major branches of the portal or hepatic vein)
	MaVI was a prognostic factor of OS (RR, 2.35; p<0.001).

	Lee et al, 2020 [30]
	LR (774)
	MaVI*
	MaVI was a prognostic factor of OS (HR, 2.37; 95% CI, 1.52-3.69; p<0.001).

	Choi et al, 2011 [40]

	LR (100) 

- Child-Pugh A patients, with clinically significant PHT (47)
	MaVI*
	· MaVI was a prognostic factor of OS (OR, 2.85; 95% CI, 0.99-8.17; p=0.05). 

· In the PHT subgroup, it was a prognostic of OS as well (OR, 3.64; 95% CI, 1.29-10.24; p=0.015).

	Dupont-Bierre et al, 2005 [42]
	LR (69)

Non-cirrhotic patients
	MaVI*
	MaVI was a prognostic factor of OS (RR, 7.77; 95% CI, 1.9-31.1; p=0.004) and DFS (RR, 8.8; 95% CI, 2.3-33.6; p=0.001).

	Iwatsuki et al, 2000 [26]
	LT (344)
	MaVI*
	MaVI was a prognostic factor of TFS (RR, 15; 95% CI, 6.7-33.8; p<0.001) and OS (RR, 3.5; 95% CI, 2.2-5.4; p<0.0001).

	Pawlik et al, 2005 [45]
	LR (300)

Huge HCCs (>10cm)
	MaVI*
(right or left main branches of portal or hepatic veins)
	MaVI was a prognostic factor of OS (HR, 1.71; 95% CI, 1.15- 2.55; p=0.009). 

	Roayaie et al, 2013 [28]

	LR (165)

Child-Pugh A patients
	Extent of invasion:
- main portal vein
- hepatic vein or IVC
	· Extent of invasion to hepatic vein or IVC was a prognostic factor of OS (HR, 1.32; 95% CI, 1.03-1.74; p=0.05).

· Extent of invasion to main portal vein was not a prognostic factor of OS.

· Extent of invasion correlated with 90-day perioperative mortality (p<0.001).

· Extent of invasion reported in pathological reports correlated with the ability to detect presence of MaVI on imaging (p=0.001).

	Yamamoto et al, 2015 [46]
	LR (372)

- AJCC Stage I-II HCCs (148)
	Portal vein tumor thrombosis
(infiltrating the 2nd branch or beyond the portal vein)
	For stages I-II, portal vein tumor thrombosis did not predict 5-year DFS.

	Park et al, 2009 [25]
 
	LR (213)

Child-Pugh A patients meeting Milan criteria
	Portal vein invasion*
	Portal vein invasion did not predict OS. 

	Kondo et al, 2005 [35]

	LR (110)

Solitary HCCs

	Portal vein invasion*
	· Presence of portal vein invasion was more frequently observed in the early death group (recurrence within 2 years, p=0.034).

· However, it was not a prognostic factor of OS (OR, 0.81; 95% CI, 0.16-4.30; p=0.81).

	Shah et al, 2007 [20]
	LT (155)
	MaVI*
(portal or hepatic veins)
	· MaVI was a prognostic factor of DFS (HR 54.2; 95% CI, 11.03-266.40; p<0.001).

· Vascular invasion was associated with both the number and size of tumors.

	Vauthey et al, 2002 [15]
	LR (557)
	MaVI*
(right or left main branches of the portal or hepatic veins)
	MaVI was a prognostic factor of OS (HR, 2.1; 95% CI, 1.4-3.3; p<0.001).

	Poon et al, 2003 [16]
	LR (542)
	MaVI* 
(major branch of portal or hepatic vein)
	MaVI was a prognostic factor of OS (HR, 3.11; 95% CI, 1.93-5.05; p<0.001).

	Kluger et al, 2015 [36]
	LR (313)
	MaVI*
	MaVI was not a prognostic factor for neither DFS or OS.

	Choi et al, 2009 [47]
 
	LR (497)

- Huge HCC (>10cm) (50)
	MaVI*
	MaVI was not a prognostic factor of DFS nor OS.

	Maciel Silva et al, 2022 [48]
	LR (161)
	Vascular invasion* (micro and macro)
	· Vascular invasion was a prognostic factor of DFS (HR, 2.36; 95% CI, 1.13-4.93; p=0.022).

· It was not a prognostic factor of OS. 

	Faber et al, 2014 [49]

	LR (288) 

- Vascular invasion (107)
	Vascular invasion (macro- vs. microscopic)
	· Vascular invasion was not a prognostic factor of cumulative survival.

· In the subgroup of patients with liver cirrhosis, type of vascular invasion did not influence long-term survival.
· It was the case in the subgroup without liver cirrhosis (p=0.002).



* yes vs. no, analyzed as a categorical variable

Abbreviations: LR: liver resection; IVC: inferior vena cava; OS: overall survival; MaVI: macroscopic vascular invasion; AJCC: American Joint Committee on Cancer; HCC: hepatocellular carcinoma; DFS: disease-free survival; LT: liver transplant; TFS: tumor-free survival; PHT: portal hypertension.












Table S4. Macroscopic bile duct invasion (MaBDI) and prognosis in hepatocellular carcinoma (HCC)
	Study
	
Treatment (Number of patients)
	Variable(s)
	Main finding(s)

	Yu et al, 2011 [50]
	LR (676)
	BDTT (macro and/or micro)

	BDTT was associated with poorer OS (p=0.016).

	Minagawa et al, 2007 [13]
	LR (13 566)
	BDI*
	Vascular or bile duct invasion predicted the best OS (RR, 1.36; 95% CI, 1.29-1.43; p<0.0001).

	· Yang et al, 2018 [51]
	LR (270)
	BDI* (macro and micro)
	BDI was a prognostic factor of DFS (RR, 2.29; 95% CI, 1.66-3.15; p<0.001). 

Patients with MaBDI had worse OS than patients with only microscopic BDI (p=0.008).

	Meng et al, 2014 [14]

	LR (413)
	BDI* (macro and micro)
- central (B1)
- peripheral (B2)
	· B1 was a prognostic factor of OS (HR, 1.3; 95% CI, 1.1-2.2; p=0.01).

· B2 was not a prognostic factor.

	Oba et al, 2014 [29]

	LR (796)

- other treatments (25) 
	MaBDI* (thrombus in the common hepatic duct or the 1st to 2nd branches of the bile duct).

	· MaBDI was not a prognostic factor of OS.

· Patients with BDTT undergoing resection had better overall 5-year survival rates than BDTT patients who underwent other treatments (p<0.001).

	Esaki et al, 2005 [52]

	LR (38)
	MaBDI* (thrombus in no more than the second order branch, i.e., in the common bile duct, the right or left main hepatic duct, or the second order branch of the intrahepatic bile duct)
	MaBDI was a prognostic factor of favorable prognosis (HR, 0.27; 95% CI, 0.11-0.67; p=0.005).



* yes vs. no, analyzed as a categorical variable
Abbreviations: LR: liver resection; BDTT: bile duct tumor thrombus; OS: overall survival; BDI: bile duct invasion; DFS: disease-free survival; MaBDI: macroscopic bile duct invasion.
Table S5. Growth pattern (GP) and prognosis in hepatocellular carcinoma (HCC)

	Study
	
Treatment (Number of patients)
	Variable(s)
	Main finding(s)

	Hui et al, 2000 [53]
 
	LR (65)
	GC (LCSG)
- SN
- SNEG
- CMN
	· GC was a prognostic factor of recurrence (RR, 2.12; 95% CI, 1.31-3.42; p=0.002) and DSS (RR, 2.97; 95% CI, 1.23-7.20; p=0.03).

	Rhee et al, 2020 [54]

	LR (266)
	GC (LCSG)
- VN
- SN
- SNEG
- CMN
- INF
	· CMN type was a prognostic factor of early recurrence (<1yr) (HR, 2.61; 95% CI, 1.26–5.41; p=0.010). 

· INF type as well (HR, 3.62; 95% CI, 1.30-10.05; p=0.014).

· GC was associated with capsule formation (p<0.001), microvascular invasion (p<0.001), TNM stage II or III (p=0.004), high stemness related marker (p=0.008), alpha-SMA positive fibrous stroma (>5%, p=0.003) and tumor necrotic area (>30%, p=0.045).

	He et al, 2015 [39]

	LR (144)

Solitary HCCs
	GC (LCSGJ)
- SN
- SNEG
- CMN
- INF
	· GC was a prognostic factor of poor OS (RR, 6.56; 95% CI, 1.12-2.37; p=0.01).

· INF type had a 51.5% 5-year survival rate whereas the others’ varied between 70-80%.

	Minagawa et al, 2007 [13]
	LR (13 566)
	GC (LCSG)
- SN
- non-SN
	· Non-SN type was a prognostic factor of poor OS (RR, 1.13; 95% CI, 1.08-1.18; p<0.0001).

	Lee et al, 2018 [33]

	LR (242)
	GC (KLCA)
- VN, EN (type I)
- CMN, PN, INF (type II)

	· GC was a prognostic factor of poor OS (HR, 4.12; 95% CI, 1.14–14.84; p=0.03) and DFS (HR, 1.62; 95% CI, 1.09-2.40; p=0.016).

· Type II HCCs were associated with larger tumor size (p<0.01), poorly differentiated (p=0.01), more frequent microvascular invasion.

· Type II HCCS were associated with increased expression of “stemness”- and EMT-related markers (CK19, p=0.002; EpCAM, p=0.009, uPAR, p<0.001; ezrin, p=0.036).

· INF type was associated with the worst OS (p=0.015) and DFS (p=0.034).

	Choi et al, 2011 [40]

	LR (100) 

- Child-Pugh A patients, with clinically significant PHT (47)
	GC (LCSGJ)
- SN
- non-SN
	In the PHT subgroup, non-SN type was a prognostic factor of poor OS (OR, 2.72; 95% CI, 1.01-7.3; p=0.047).

	Ochiai et al, 2012 [5]
	LR (264)

- extrahepatic recurrence (26)
	GC (LCSGJ)
- SN, SNEG
- CMN, INF, massive (infiltrative)
	INF type was not predictive of survival in the extrahepatic recurrence group on univariate analysis.

	Choi et al, 2009 [47]

	LR (497)

- huge HCCs (>10cm) (50)
	GC (LCSG)
- SN 
- non-SN
	In the subgroup of 50 huge HCCs, non-SN type was the only prognostic factor of DFS (RR, 2.89; 95% CI, 1.28-6.59; p=0.011) and poor OS (RR, 2.65; 95% CI, 1.10-6.40; p=0.03).

	Shirabe et al, 2010 [37]

	LT (119)
	GC (Kanai)
- SN
- SNEG
- CMN
	CMN-type was a prognostic factor of DFS (HR, 4.31; 95% CI, 1.04-12.08; p=0.002).

	Murakata et al, 2011 [55]
 
	LR (275)
	GC (Kanai)
- SN
- SNEG
- CMN
	· GC was associated with OS (p=0.002) and DFS (p=0.007), the CMN-type being the worst.

· EpCAM protein expression was an independent prognostic factor of CM-type (OR, 3.06; 95% CI, 1.32-7.13; p=0.009).

	Inayoshi et al, 2003 [56]

	LR (36)
	GC (LCSG)
- SN 
- SNEG 
- CMN 
	· SNEG and CM types were associated with worse DFS than SN type HCCs (p=0.04).

· SNEG and CM types were associated with lower E-cadherin expression levels than SN type HCCs (p<0.005).

	Lee et al, 2020 [30]


	LR (774)
	GC (KLCA)
- EN, PN)
- CMN
- INF

	· Infiltrative type was a prognostic factor of OS (HR, 2.03; 95% CI, 1.46-2.84; p<0.001). 

· In the subgroup with TS>4cm, it was a prognostic factor of OS (HR, 2.18; 95% CI, 1.49–3.18; p<0.001). However, it was not in the subgroup with TS<4cm.

	Shimada et al, 2001 [56]
	LR (404) 

Nodular type HCCs
	GC (LCSG)
- SN
- SNEG
- CMN
	· SNEG type was a prognostic factor of OS (RR, 1.65; p<0.0001).

· SNEG type showed higher rates of portal vein invasion, intrahepatic metastasis and poorly differentiated histology (all p<0.0001).

	Lee et al, 2017 [24]

	LR (520)
LT (338)

- AJCC Stage I-II HCC (710)
	GC (KLCA)
- EN, VN, PN
- CMN
- INF
	· EN type was more frequent in the LT group compared to LR group (p<0.05).

· GC was not a prognostic factor of DFS for stage I-II.

	Kondo et al, 2005 [35]

	LR (110)

Solitary HCCs
	GC (LCSGJ)
- SN
- SNI
- SNEG

GP
- expanding
- infiltrating
	· GC was not a prognostic factor of OS (HR, 1.95; 95% CI, 0.55-6.98; p=0.30).

· GP did not predict survival on univariate analysis.



Abbreviations: LR: liver resection; HCC: hepatocellular carcinoma; GC: gross classification; LCSGJ: Liver Cancer Study Group of Japan; SN: single nodular; SNEG: single nodular with extra-nodular growth; CMN: confluent multinodular; INF: infiltrative; OS: overall survival; KLCA: Korean Liver Cancer Association; VN: vaguely nodular; EN: expanding nodular; PN: nodular with peri-nodular extension; DFS: disease-free survival; PHT: portal hypertension; LT: liver transplant; AJCC: American Joint Committee on Cancer; GP: growth pattern.


















Table S6. Resection margin (R) and prognosis in hepatocellular carcinoma (HCC)

	Study
	
Treatment (Number of patients)
	Main finding(s)

	Du et al, 2014 [10]
	LR (398)
	· R* did not predict early nor late recurrence on univariate analysis.

	Xu et al, 2019 [12] 
	LR (734)
	· R* was not a prognostic factor of late recurrence (p=0.25).

	Shimada et al, 2007 [21]
	LR (319)
	· R  5mm did not predict DFS nor OS after recurrence on univariate analysis.

	Park et al, 2009 [25]
 
	LR (213)

Child-Pugh A patients meeting Milan criteria
	· R* was a prognostic factor of OS (OR, 2.21; 95% CI, 1.21-4.05; p=0.01) but not for DFS.

	Tsai et al, 2000 [27]
	LR (322)
	· R* was a prognostic factor of OS (RR, 1.24; p=0.03).

	Zhang et al, 2013 [31]

	LR (615)

Solitary HCCs without MaVI
	· R* was a prognostic factor of OS (HR, 0.53; 95% CI, 0.40-0.70; p<0.001) and DFS (HR, 0.53; 95% CI, 0.42-0.67; p<0.001).

	Meng et al, 2014 [14]
	LR (413)

- BDI group (35)
	· R* did not predict OS on univariate analysis.

· Patients with BDI had a narrower RM than those without (p=0.034).

	He et al, 2015 [39]
	LR (144)

Solitary HCCs
	· R (in mm) did not predict OS on univariate analysis.

	Poon et al, 2003 [16]
	LR (542)
	· R* was not a prognostic factor of OS.

	Kondo et al, 2005 [35]
	LR (110)

Solitary HCCs
	· R (in mm) was not a prognostic factor of OS (HR, 0.91; 0.78-1.06; p=0.23).

· However, it was narrower in the early death group (recurrence within 2 years, p=0.028).

	Shi et al, 2007 [57]

	LR (169)
	· R (in cm) was a prognostic factor of RFS (OR, 0.60; 95% CI, 0.42-0.85; p=0.004).

· Survival outcomes (OS) were better in the wide resection margin group (p=0.008).




* analyzed as a categorical variable, 1 vs. 1 centimeter

Abbreviations: LR: liver resection; R: resection margin; DFS: disease-free survival; OS: overall survival; HCC: hepatocellular carcinoma; MaVI: macroscopic vascular invasion; BDI: bile duct invasion.



















Table S7. Tumor location and prognosis in hepatocellular carcinoma (HCC)

	Study
	
Treatment (Number of patients)
	Main finding(s)

	Poon et al, 2003 [16]
	LR (542)
	Bilobar tumor was a prognostic factor of OS (HR, 1.66; 95% CI, 1.01-2.74; p=0.045).

	Iwatsuki et al, 2000 [26]
	LT (344)
	Bilobar tumor was a prognostic factor of TFS (RR, 3.1; 95% CI, 1.7-5.4; p<0.0001).

	Li et al, 2022 [38]
	LR (700)
	· Left tumor location was a prognostic factor of DFS (HR, 1.26; 95% CI, 1.00-1.59; p=0.046) and long-term OS (HR, 3.23; 95% CI, 1.28-8.13; p=0.013).

· It did not predict short-term OS.

	Vauthey et al, 2002 [15]
	LR (557)

	Bilobar tumor did not predict OS on univariate analysis.

	Shah et al, 2007 [20]
	LT (155)
	Tumor location (uni- vs. bilobar) did not predict DFS on univariate analysis.

	Zavaglia et al, 2005 [41]
	LT (155)
	Bilobar tumor did not predict OS nor recurrence on univariate analysis.



Abbreviations: LR: liver resection; OS: overall survival; LT: liver transplant; DFS: disease-free survival; TN: tumor number (number of tumors); HCC: hepatocellular carcinoma; MaVI: macroscopic vascular invasion; LT: liver transplant; DFS: disease-free survival; OS: overall survival; DSS: disease-specific survival; PHT: portal hypertension
















Table S8. Capsule formation and prognosis in hepatocellular carcinoma (HCC)

	Study
	
Treatment (Number of patients)
	Variable(s)
	Main finding(s)

	Kondo et al, 2005 [35]
	LR (110)

Solitary HCCs

	Capsule* (macro and micro)
	Tumor encapsulation was not more frequently seen in the early death group (recurrence within 2 years).

	Tsai et al, 2000 [27]
	LR (322)
	Capsule*
	Tumor encapsulation was not a prognostic factor of OS (RR, 1.09; p=0.40),



* yes vs. no, analyzed as a categorical variable

Abbreviations: LR: liver resection; HCC: hepatocellular carcinoma; OS: overall survival.






Table S9. Satellite nodules and prognosis in hepatocellular carcinoma (HCC)

	PMID
	Treatment (Number of patients)
	Variable(s)
	Main finding(s)

	Kluger et al, 2015 [36]
	LR (313)
	Satellite nodules*
	Satellite nodules were a prognostic factor of OS (HR, 1.69; 95% CI, 1.14-2.50; p=0.009) and DFS (HR, 1.69; 95% CI, 1.20-2.39; p=0.003).



* yes vs. no, analyzed as a categorical variable

Abbreviations: LR: liver resection; OS: overall survival; DFS: disease-free survival.
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