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Abstract 

Purpose: We assessed the association of tumor size with patient survival following diagnosis 

of solitary hepatocellular carcinoma without vascular invasion. 

Methods: The overall population comprised 638 patients who initially underwent hepatic 

resection with curative intent for a solitary hepatocellular carcinoma without macroscopic 

vascular invasion (487 had no microscopic vascular invasion). We set 5 cm as the tumor 

cutoff size for a solitary tumor based on the Milan criteria, and we used a multivariate Cox 

proportional hazards model and propensity score matching to evaluate the impact of tumor 

size on survival. 

Results: Tumor size was significantly associated with a proportional increase in 

cancer-specific survival in the overall population (P = 0.001) and the subgroup with no 

microscopic vascular invasion (P = 0.029); however, multivariate analysis revealed no 

significant risk associated with recurrence-free survival (P = 0.055 and 0.59, respectively). 

After propensity score matching, the cancer-specific survival of patients with tumors >5 cm 

was significantly worse than for those with tumors ≤5 cm in the overall population (P = 

0.0077); the corresponding 2-year cumulative recurrence rates were 45.8% and 23.5%, 

respectively (P = 0.0027). Finally, the proportions of extrahepatic to total recurrences were 

8% for those with tumors ≤5 cm and 29.1% for those with tumors >5 cm in the unmatched 

overall population (P < 0.001). 

Conclusion: Tumor size was associated with recurrence within 2 years of surgery and with 

poor cancer-specific survival in patients with solitary hepatocellular carcinoma, even in the 

absence of microscopic vascular invasion. 

 

Key words: hepatocellular carcinoma, tumor size, extrahepatic recurrence, prognosis 
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Introduction 

Hepatic resection is commonly used to cure hepatocellular carcinoma (HCC). As 

surgical techniques have improved, the indications for surgery have expanded to include 

multiple HCCs and advanced HCCs with macroscopic vascular invasion.1, 2 However, due to 

the high recurrence rate, long-term survival remains poor after surgery.3-5 

Several tumor-related factors are known to affect survival outcomes after hepatic 

resection, including their size, differentiation, vascular invasion, and multiplicity.4, 6 The 

American Joint Committee on Cancer/International Union Against Cancer staging system 

stratifies patients with HCC according to the tumor-node-metastasis classification.7 In this, 

tumor size, vascular invasion, and multiplicity are used to determine the T (tumor) 

classification. In the latest edition, HCCs ≤2 cm are considered “early HCC” and are 

classified as T1a tumors and solitary HCCs >2 cm without vascular invasion are classified as 

T1b regardless of the maximum tumor size.7, 8 This classification was based on a report 

showing that tumor size had no effect on long-term survival in patients with a single tumor 

without vascular invasion.4 For the same reason, the Barcelona Clinic Liver Cancer staging 

system,9 widely accepted in clinical practice for the treatment of HCC, does not include 

tumor size as an indication for surgery for solitary tumors without vascular invasion. By 

contrast, the Milan criteria10 for liver transplantation in patients with HCC uses a tumor size 

of 5 cm to indicate risk in patients with a single tumor without macroscopic vascular invasion. 

Transplant patients with tumors exceeding this size are considered at an increased risk of 

recurrence and to have a poor prognosis.10 Recently, several studies have demonstrated that 

large solitary tumors were associated with a poor prognosis after hepatic resection, even in 

patients without vascular invasion.11, 12 Thus, there remains some controversy as to whether 

increased tumor size is associated with a poor survival after hepatic resection for a solitary 

HCC without vascular invasion. 
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Various liver-related factors are also known to affect the survival outcomes of patients 

with HCC, including background liver function and chronic hepatitis. Indeed, Kluger et al. 

demonstrated that the condition of the underlying liver rather than the tumor size was the 

more significant prognostic factor.13 Patients negative for hepatitis B surface antigen and 

hepatitis C antibody, so-called “non-B non-C” HCC, have also been shown to have larger 

tumors and better outcomes than patients with HCC positive for either the hepatitis B or the 

hepatitis C viruses.14 Therefore, assessing the impact of tumor size on prognosis requires 

adjustment for confounding background variables, including liver-related factors. 

In this study, we aimed to examine the influence of increased tumor size on recurrence 

and survival in patients with solitary tumors without vascular invasion. 

 

Patients and Methods 

Study design and participants 

This was a retrospective study of patients who initially underwent hepatic resection 

with curative intent for HCC at Osaka City University Hospital between July 1990 and 

December 2016. The study was conducted in accordance with the guidelines of our 

institutional ethics committee and the Declaration of Helsinki. 

 We included patients with pathologically solitary tumors and no macroscopic 

vascular invasion as the whole patient population, but also identified a subgroup of patients 

without microscopic vascular invasion. We examined the influence of increased tumor size on 

recurrence and survival by propensity score matching (PSM) and a Cox proportional hazards 

modeling with restricted cubic splines. 

Follow-up 

Curative hepatic resection was defined as the histological absence of tumor cells along 

the parenchymal transection line. Every 3 months, we measured HCC-specific tumor marker 
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levels and performed ultrasonography or dynamic computed tomography. Recurrence was 

defined as the appearance of a new tumor lesion with the radiologic features of HCC and/or 

tumor marker elevation. When recurrence was detected, the patient received further treatment 

by hepatic resection, radiofrequency ablation, percutaneous ethanol injection, transcatheter 

arterial chemoembolization, or other modalities, as indicated. For long-term survival after 

surgery, we measured the cancer-specific survival (CSS) to focus on the factors associated 

with HCC. 

Histology 

Histological tumor classification and grading of background liver damage were 

evaluated according to the system of the Liver Cancer Study Group of Japan.15 The grade 

(severity of active hepatitis) and stage (degree of hepatic fibrosis) of non-cancerous hepatic 

tissue were determined based on the histologic activity index.16,17 The terminology for 

hepatic anatomy was according to The Brisbane 2000 Terminology of Liver Anatomy and 

Resections.18 

Statistical analysis 

All analyses were performed using the R software program (version 3.4.3, 

www.r-project.org). P values of <0.05 were considered to indicate statistical significance. 

Categorical and continuous variables were compared using chi-square and Mann–Whitney U 

tests, respectively. Fisher’s exact test was used to assess differences in the recurrence rate. 

A multivariate Cox proportional hazards model was developed to detect the 

association between baseline tumor size and recurrence-free survival (RFS) or CSS, with 

adjustments made for age (≤65 or >65 years), gender, surgical period (1990–1999 or 

2000–2016), Child–Pugh grade (A or B/C), alanine aminotransferase (≤30 or >30 IU/l), 

α-fetoprotein (≤20 or >20 ng/ml), tumor differentiation (poor or well/moderate), grading 

score (0–2 or 3–4), liver cirrhosis, major hepatectomy (≥2 sections), microscopic vascular 
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invasion (in those without macrovascular invasion), and presence of viral hepatitis (hepatitis 

B surface antigen-positive and/or anti-hepatitis C virus antibody-positive). The baseline 

tumor size was modeled with restricted cubic splines to allow for nonlinear associations. A 

nonlinear relationship between tumor size and RFS or CSS was confirmed by testing the 

coefficient for nonlinear terms in the Cox model using the F-test. 

We conducted PSM to adjust for potential confounders between patients with tumors 

≤5 cm and those with tumors >5 cm in whole population. The tumor size cutoff of 5 cm was 

set based on the Milan criteria for a solitary tumor.10 Propensity scores were generated using 

a binary logistic regression model for the following background characteristics: age, gender, 

surgical period, Child–Pugh grade, alanine aminotransferase, α-fetoprotein, tumor 

differentiation, grading score, liver cirrhosis, major hepatectomy, microscopic vascular 

invasion, and viral hepatitis19. One-to-one PSM was performed using a caliper of 0.25 

standard deviations of the logit of the propensity score. 

The cumulative RFS rates and CSS rates were evaluated in the PSM cohorts using the 

Kaplan–Meier method. To evaluate the relationship between early recurrence and tumor size, 

we compared the cumulative recurrence rate within 2 years after surgery between the groups 

with tumors ≤5 cm and >5 cm, given 2 years after surgery as the inflection point.20 In the 

whole population after PSM, the overall hazard function for recurrence was evaluated to 

depict the chronological change in recurrence rates after surgery. The differences between the 

curves were evaluated by log-rank tests. 

 

Results 

Patient characteristics 

In total, 1031 patients initially underwent hepatic resection with curative intent for 

HCC and we enrolled the 638 patients with a pathologically solitary tumor without 
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macroscopic vascular invasion as the whole patient population (Table 1). Of these, 487 were 

included in the subgroup of patients without microscopic vascular invasion. 

Postoperative recurrence rates 

Postoperative recurrence occurred in 381 patients (59.7%), of whom 42 (11.0%) had 

extrahepatic recurrence. Of the remaining 339 patients with intrahepatic recurrence, HCC 

recurrences after two postoperative years were observed in 163 patients (54.3%) in the group 

with tumors measuring ≤5 cm and in 10 patients (25.6%) with tumors measuring >5 cm (P = 

0.001). In the subgroup without microscopic vascular invasion, 291 patients (59.8%) had 

postoperative recurrence and 24 of these (8.2%) had extrahepatic recurrence. 

Relationship between tumor size and survival 

A multivariate Cox proportional hazard model revealed that tumor size was not 

significantly associated with the proportional increase in RFS risk (P = 0.055), but it did show 

a significant increase in the CSS risk for the whole patient population (P = 0.001) (Fig. 1A 

and B). Comparable results were seen in the subgroup without microscopic vascular invasion 

(P = 0.59 and 0.029, respectively) (Fig. 2A and B). The nonlinear relationship between tumor 

size and RFS or CSS was not statistically significant in either the whole population (P = 0.84 

and 0.92, respectively) or the subgroup without microscopic vascular invasion (P = 0.91 and 

0.54, respectively). 

Survival outcomes in the whole population 

In the whole population, 93 patients (14.6%) had HCCs measuring >5 cm. Figure 3 

shows the Kaplan–Meier survival curves for the RFS and CSS between the ≤5 cm and >5 cm 

groups in the unmatched cohort. The 5-year RFS rates after surgery in the ≤5 cm and >5 cm 

groups were 36% and 34%, respectively (P = 0.31; Fig. 3A); the corresponding 5-year CSS 

rates after surgery were 82% and 74%, respectively (P = 0.0026; Fig. 3B). 

The PSM cohort comprised 166 patients, grouped into 83 with tumors measuring 
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≤5 cm and 83 with tumors measuring >5 cm. The background characteristics between the 

groups are shown for the unmatched and PSM cohorts in Table 2. In the unmatched cohort, 

the proportions of patients with Child–Pugh grade B or C and with viral hepatitis were lower 

in the >5 cm group than in the ≤5 cm group. After PSM, background patient characteristics 

were balanced between the two groups. 

Figure 4 shows the Kaplan–Meier survival curves for the RFS and CSS between the 

≤5 cm and >5 cm groups after PSM. The 5-year RFS rates after surgery in the ≤5 cm and >5 

cm groups were 41% and 37%, respectively (P = 0.43; Fig. 4A); the corresponding 5-year 

CSS rates were 85% and 78%, respectively (P = 0.0077; Fig. 4B). 

Cumulative recurrence rate within two years of surgery and annual hazard of recurrence 

To evaluate the relationship between early recurrence and tumor size, we evaluated the 

cumulative incidence of recurrence within two years of surgery in the PSM cohort. The 

two-year cumulative recurrence rates in the ≤5 cm and >5 cm groups were 23.5% and 45.8%, 

respectively (P = 0.0027; Fig. 5A). 

The hazard rates of postoperative recurrence in the whole population subject to PSM 

(Fig. 5B) peaked at two years for both the ≤5 cm group (0.19/year) and the >5 cm group 

(0.23/years), and gradually decreased until five to six years postoperatively. However, the 

hazard rates increased again to reach a second peak at around seven years for both the ≤5 cm 

group (0.099/year) and the >5 cm group (0.11/year). 

Extrahepatic HCC recurrence 

The rates of extrahepatic recurrence in the whole population were similar in the ≤5 cm 

group (326/545; 59.8%) and >5 cm group (55/93; 59.1%) (P = 0.91). However, the proportion 

of patients with extrahepatic recurrence among all patients experiencing recurrence was 

significantly lower in the ≤5 cm group (26/326; 8%) than in the >5 cm group (16/55; 29.1%) 

(P < 0.001). Table 3 shows the number of extrahepatic recurrences by site and tumor size. 
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Intrahepatic HCC recurrence and treatment 

We evaluated the relationship between the number of recurrent intrahepatic tumors 

and the treatments administered in the whole population. Multiple intrahepatic recurrence 

was observed in 109 of 300 patients with intrahepatic recurrence (36.3%) in the ≤5 cm group 

and in 19 of 39 patients with intrahepatic recurrence (48.7%) in the >5 cm group (P = 0.16). 

Respectively, one, two, and three or more recurrences occurred in 191 (63.7%), 31 (10.3%), 

and 78 (26.0%) patients in the ≤5 cm group and in 20 (51.3%), 7 (17.9%), and 12 (30.8%) 

patients in the >5 cm group. 

Of the 300 patients with intrahepatic recurrence in the ≤5 cm group, 158 (52.7%) 

received treatment with curative intent, including 72 who underwent repeat hepatectomy and 

86 who underwent local ablation therapy. Of the 39 patients with intrahepatic recurrence in 

the >5 cm group, 15 (38.5%) received treatment with curative intent, including nine who 

underwent repeat hepatectomy and six who underwent local ablation therapy. 

 

Discussion 

The current study revealed that tumor size was significantly associated with a 

proportional increase in CSS risk in both the whole population and the subgroup without 

microscopic vascular invasion. However, no significant risk for RFS was observed in either 

group in the multivariate Cox proportional hazards analysis. To explain this discrepancy, we 

evaluated the cumulative recurrence rate within two postoperative years and the survival 

outcome after surgery between groups with tumors measuring ≤5 cm and >5 cm. Then, to 

clarify the true oncological impact of tumor size on recurrence and survival, we conducted 

PSM analysis by adjusting for potential confounders (including tumor-related or liver-related 

risk factors) between these groups. After PSM, the CSS of the >5 cm group was significantly 

worse than that of the ≤5 cm group in both the whole population and the subgroup without 
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microscopic vascular invasion. Although the RFS did not differ significantly between the 

≤5 cm and >5 cm groups, the cumulative recurrence rate within 2 years of surgery was 

significantly higher in the latter. Furthermore, the proportion of extrahepatic recurrence was 

approximately 4-fold higher in the >5 cm group compared with the ≤5 cm group in the 

unmatched cohort. The proportion of multiple intrahepatic recurrences in the >5 cm group 

tended to be approximately 1.4-fold higher than that in the ≤5 cm group. These results 

indicate that tumor size might be associated with increased risk of recurrence and death 

within 2 years of surgery, even in the absence of vascular invasion. 

Vascular invasion is known to be a major risk factor for recurrence and overall death 

after hepatic resection for HCC,21 and tumor size has been reported to be associated with 

increased rates of both microscopic and macroscopic invasion.6 In previous reports, however, 

it was concluded that tumor size did not affect the prognosis of patients with solitary HCCs in 

the absence of vascular invasion.4, 5, 22, 23 Shindoh et al. demonstrated the favorable overall 

survival of patients with early HCC (≤2 cm) but showed no size-proportional increase in the 

overall survival risk.7, 8 In the current study, we confirmed that there was a proportional 

prognostic impact of tumor size on the CSS in both the whole population and in the subgroup 

of patients without microscopic vascular invasion. 

The discrepancy between our results and those of previous studies may have resulted 

from our inclusion of patients with pathologically diagnosed solitary HCCs without vascular 

invasion, allowing for assessment of the true prognostic risk associated with tumor size. 

Another reason might be that we controlled for the confounding effects of liver-related 

factors. Lim et al. demonstrated that patients with large HCCs were more likely to have 

favorable liver functions and non-B non-C hepatitis statuses.5 Following on from this, 

Utsunomiya et al. showed that patients with non-B non-C-HCC had better RFS and overall 

survival rates than those with HCC and hepatitis B or C virus positivity.14 In our study, the 
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proportions of patients with Child–Pugh grades B or C and with viral hepatitis before PSM in 

were lower the >5 cm group than in the ≤5 cm group. Thus, controlling for the confounding 

effects of liver-related factors might also have affected the results. 

Tumor size was not significantly associated with an increased RFS risk in our 

multivariate Cox proportional hazard model. Survival analysis using PSM revealed that there 

was no significant difference in RFS between the ≤5 cm and >5 cm groups, though a 

significantly increased risk of death was confirmed in the >5 cm group. To explain this 

discrepancy, we focused on the timing of recurrence. Early recurrence within 2 years after 

surgery has been considered a factor associated with poor prognosis.20, 24 When we compared 

the cumulative recurrence rate within 2 years of surgery in the PSM group, we found that 

recurrence was significantly higher in the >5 cm group than in the ≤5 cm group. Furthermore, 

the chronological changes in the annual hazard of recurrence indicated that the hazard rates 

were bimodal for both the ≤5 cm and >5 cm groups, and that the difference between groups 

was widest in the PSM cohort at two years postoperatively. 

Early recurrence within 2 years is considered to arise from residual micrometastasis.20, 

25 It is also thought that extrahepatic recurrence results from hematogenous spread from the 

original tumor, and that multiple intrahepatic recurrences are also likely to include metastases 

from the original tumor. In this study, although the postoperative recurrence rates were 

similar in both size groups, the proportion of extrahepatic recurrence was approximately 

4-fold higher in the >5 cm group of the unmatched cohort. The proportion of multiple 

recurrences to total intrahepatic recurrences also tended to be higher in the >5 cm group than 

in the ≤5 cm group. These results indicated that patients in the >5 cm group might be at 

increased risk for residual micrometastasis from the original tumor despite there being no 

evidence of vascular invasion. 

Survival among patients with extrahepatic recurrence of HCC is typically very poor,26 
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whereas that of patients with intrahepatic recurrence tends to be amenable to curative 

treatment, including hepatic resection and local ablation. However, the survival outcomes of 

patients with recurrence of multiple HCCs is typically poorer than in those with a solitary 

HCC because the former is usually more aggressive, which limits treatment options.27 In this 

study, treatment with curative intent was more frequently adopted in the ≤5 cm group 

(52.7%) than in the >5 cm group (38.5%). Thus, the higher rates of extrahepatic and multiple 

intrahepatic recurrences are possible reasons for the unfavorable overall survival rates of 

patients with tumors measuring >5 cm. 

Another plausible reason for the discrepancy in results is the influence of multicentric 

recurrence. This can be defined as the presence of a newly developed HCC in the remnant 

liver that is typically detected as a solitary nodule in the late period after surgery (e.g., >2 

years).25 Patients with multicentric recurrence can receive treatment with curative intent and 

have relatively high survival rates.27 In this study, because of the long study period of 26 

years, the effects of multicentric recurrence could have accumulated during follow-up. Indeed, 

intrahepatic recurrences were observed after 2 years in 163 patients (54.3%) in the ≤5 cm 

group and in only 10 patients (25.6%) in the >5 cm group. Therefore, this accumulation of 

multicentric recurrence might obscure the true difference in RFS rates between these groups. 

The present study had some limitations. First, the retrospective study design may have 

resulted in bias because patient enrollment was not controlled. Second, the study period was 

approximately 26 years and there will have been many technological and practice advances 

over that period. However, we minimized this confounding effect by dividing the data by era 

(e.g., 1990–1999 and 2000–2016). 

In conclusion, tumor size was associated with an increased risk of recurrence within 2 

years of surgery and with poor CSS rates after hepatic resection among patients with a 

solitary HCC, even when there was no vascular invasion. Higher rates of extrahepatic and 
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multiple intrahepatic recurrences could account for the unfavorable CSS rates among patients 

with tumors >5 cm and no vascular invasion, and hematogenous metastasis from the original 

tumor may explain the association of tumor size with poor CSS risk. Further prospective 

study should seek to resolve these issues. 
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Table 1. Clinicopathological characteristics of all included patients 

Variable Patients (n = 638) 

Males, n(%) 490 (76.8) 

Age, years a 67(60–72) 

Period of surgery, n(%)  

1990–1999 193(30.3) 

 2000–2016 445(69.7) 

Child–Pugh Grade  

A/B/C 569/68/1 

Alanine aminotransferase (IU/l) a 41(25–68.8) 

α-fetoprotein > 20 ng/ml, n(%) 253(39.7) 

Tumor size   

<2 cm, n(%) 146(22.9) 

2-5 cm, n(%) 399(62.5) 

>5 cm, n(%) 93(14.6) 

Diff. degree#  

well or moderate, n(%) 494(77.4) 

poor, n(%) 144(22.6) 

Microscopic vascular invasion, n(%)  151(23.7) 

Grading score*  

0–2, n(%)  582(91.2) 

3–4, n(%) 56(8.8) 

Liver cirrhosis, n(%) 232(36.4) 

Major hepatectomy (≥2 sections), n(%) 81(12.7) 

Viral hepatitis, n(%)  494(77.4) 
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# degree of tumor differentiation, *severity of active hepatitis based on the histologic activity 

index score, a median and interquartile range 
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Table 2. Clinicopathological characteristics by tumor size and propensity score 

matching 

 unmatched cohort  propensity score-matched cohort 

Variables  

≤5 cm 

(n = 545) 

>5 cm 

(n = 93) 

P  

≤5 cm 

(n = 83) 

>5 cm 

(n = 83) 

P 

Sex (male) 412 (75.6) 78 (83.9) 0.081  75(90.4) 69(83.1) 0.17 

Age >65 

years 

298 (54.7) 55 (59.1) 0.42  45(54.2) 47(56.6) 0.76 

Period        

1990–1999 169(31.0) 24(25.8) 0.31  22(26.5) 22(26.5) 

>0.9

9 

 2000–2016 376(69.0) 69(74.2)   61(73.5) 61(73.5)  

Child–Pugh 

Grade 

       

A 480(88.1) 89(95.7) 0.029  79(95.2) 80(96.4) 0.70 

B or C 65(11.9) 4(4.3)   4(4.8) 3(3.6)  

ALT > 30 

(IU/l) 

366(67.2) 60(26.7) 0.62  55(66.3) 53(63.9) 0.75 

AFP >20 

(ng/ml) 

216(39.6) 37(39.8) 0.98  26(31.3) 28(33.7) 0.74 

Diff. 

degree# 

       

well or 

moderate 

419(76.9) 75(80.6) 0.42  70(84.3) 68(81.9) 0.68 

poor 126(23.1) 18(19.4)   13(15.7) 15(18.1)  
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micro VI  125(22.9) 26(28.0) 0.36  18(21.7) 20(24.1) 0.71 

Grading 

score* 

       

0–2  498(91.4) 84(90.3) 0.74  77(92.8) 76(91.6) 0.77 

3–4 47(8.6) 9(9.7)   6(7.2) 7(8.4)  

Liver 

cirrhosis 

205(37.6) 27(29.0) 0.11  29(34.9) 25(30.1) 0.51 

Major 

hepatectom

y 

40(7.3) 41(44.1) 

<0.00

1 

 32(38.6) 31(37.3) 0.87 

Viral 

hepatitis  

446(81.8) 48(51.6) 

<0.00

1 

 49(59.0) 48(57.8) 0.88 

Data are presented as n(%). Abbreviations: ALT, alanine aminotransferase; AFP, 

α-fetoprotein; micro VI, microscopic vascular invasion. # degree of tumor differentiation, 

*severity of active hepatitis based on the histologic activity index score. 
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Table 3. The sites of extrahepatic recurrence by tumor size in the whole population 

Extrahepatic recurrence site Tumor size 

 ≤5 cm >5 cm 

Bone 8 7 

Lung 8 6 

Lymph node 5 1 

Peritoneum 3 2 

Adrenal gland 2 1 

Brain 0 2 

Total 26 16 

In the size >5 cm group, bone and lung recurrence overlapped in one patient, and brain and 

lung recurrence overlapped in two patients. 

 



24 Shinkawa H et al. 

 

  

Figure Legends 

Figure 1. The Cox proportional hazard ratios for patients with no macroscopic vascular 

invasion. (A) For the recurrence-free survival, the hazard ratio for a change in tumor size 

from 2.0 to 5.0 cm was 1.16 (95% confidence interval, 0.93–1.45). (B) For the 

cancer-specific survival, the hazard ratio for a change from 2.0 to 5.0 cm was 1.41 (95% 

confidence interval, 1.01–1.97). 
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Figure 2. The Cox proportional hazard ratios for patients with no microscopic vascular 

invasion. (A) For the recurrence-free survival, the hazard ratio for a change in tumor size 

from 2.0 to 5.0 cm was 1.09 (95% confidence interval, 0.85–1.39). (B) For the 

cancer-specific survival, the hazard ratio for a change from 2.0 to 5.0 cm was 1.38 (95% 

confidence interval, 1.04–1.82). 
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Figure 3. Kaplan–Meier survival curves for the unmatched cohort in the whole 

population. (A) Recurrence-free survival in patients with tumors ≤5 cm (n = 545) and >5 cm 

(n = 93). (B) Cancer-specific survival in patients with tumors ≤5 cm (n = 545) and >5 cm (n 

= 93). 
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Figure 4. Kaplan–Meier survival curves for the propensity score-matched cohort in the 

whole population. (A) Recurrence-free survival in patients with tumors ≤5 cm (n = 83) and 

>5 cm (n = 83). (B) Overall survival in patients with tumors ≤5 cm (n = 83) and >5 cm (n = 

83). 
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Figure 5. Cumulative recurrence within 2 years of surgery and annual hazard of 

recurrence. (A) Cumulative recurrence rate within 2 years of surgery in patients with tumors 

≤5 cm (n = 83) and >5 cm (n = 83) in the propensity score-matched cohort of the whole 

population. (B) The annual hazard of recurrence. 
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