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Abstract: Objectives: Extensive research has examined the survival benefits of anatomical resection versus wide 
surgical margins in hepatocellular carcinoma (HCC). Yet how to choose between them in practice remains unsettled. 
We therefore investigated whether tumor size could inform this surgical decision. Methods: We retrospectively ana-
lyzed 302 patients with HCC who underwent curative liver resection at three centers between December 2009 and 
December 2010. Patients were divided into two groups according to tumor diameter: ≤3 cm (n=104) and >3 cm 
(n=198). Baseline clinicopathologic characteristics and longterm oncologic outcomes were compared between the 
two groups. We also assessed how surgical margin width (≥1 cm vs. <1 cm) and anatomical resection influenced 
overall survival (OS) and recurrencefree survival (RFS) in each subgroup. All statistical analyses were performed us-
ing SPSS 25.0 (IBM Corp., Armonk, NY). Results: The effect of surgical margin width on prognosis differed based on 
tumor size. Among patients with tumors >3 cm, a margin ≥1 cm was associated with better OS and RFS (P<0.05) 
and lower rates of early recurrence. For tumors ≤3 cm, survival correlated with multiple factors-including Hepatitis B 
Virus Deoxyribonucleic Acid (HBV-DNA) level, serum Alpha-fetoprotein (AFP), tumor number, Tumor-Node-Metastasis 
(TNM) stage, tumor capsule, microvascular invasion, and vascular thrombus but not with surgical margin width. Con-
clusion: Tumor diameter influences the choice of surgical strategy for HCC. Anatomical and nonanatomical resection 
yielded comparable prognosis for tumors ≤3 cm. For lesions larger than 3 cm, however, wide-margin resection of-
fered better survival than anatomical resection alone.
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Introduction

Hepatocellular carcinoma (HCC) is the sixth 
most common cancer and the third biggest 
cause of cancer-related deaths in the world [1]. 
Tumor size is widely accepted as a key factor 
for predicting outcome in HCC [1], but doctors 
still disagree on the best tumor diameter to use 
when making clinical decisions. The American 
Joint Committee on Cancer (AJCC) staging sys-
tem was based on western patient groups, and 
it used a 5 cm cutoff for tumor (T) staging [2-4]. 
Chinese clinical guidelines, though, use a 3 cm 
cutoff [5]. These different standards made us 
think that HCCs of different sizes might act dif-
ferently biologically - which is why we did this 
subgroup analysis.

Surgical resection offers potentially curative 
treatment for suitable HCC patients, but the 
5-year recurrence rate remains up to 70% even 
with current surgical approaches [2-6]. Ad- 
vances in laparoscopic surgery and a deeper 
understanding of liver anatomy have made ana-
tomical resection more common. Still, surgeons 
disagree - does this approach truly outperform 
simple wide-margin resection?

Some studies have shown that a 1 cm surgical 
margin might improve oncologic outcomes 
[7-9], but other research cannot consistently 
confirm this [10-13]. We analyzed 302 HCC 
patients, splitting them into groups based on 
the 3 cm tumor threshold, to sort out these  
conflicting results. We focused specifically on 
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whether the width of the surgical margin mat-
ters more for prognosis in small tumors (≤3 cm) 
compared to larger ones. Our goal was to give 
surgeons practical guidance when choosing 
between anatomical resection and wide-mar-
gin excision in day-to-day practice.

Materials and methods

Patients

This study enrolled 302 patients from three 
Chinese hospitals, all of whom underwent cura-
tive-intent liver resection for HCC during the 
period from December 2009 to December 
2010. We included patients in this study only  
if they met all three criteria. First, they had his-
tologically confirmed HCC. Second, curative 
resection. Third, we had complete data on sur-
gical margin width, the type of resection (ana-
tomical or non-anatomical), and follow-up in- 
formation related to tumor recurrence and sur-
vival. We excluded patients who met any of the 
following criteria: (1) pathological diagnosis of a 
primary liver malignancy other than HCC; (2) 
incomplete or missing data on surgical mar-
gins, resection type, or follow-up outcomes; 
and (3) presence of other malignancies - eith- 
er concurrent or previous - outside the liver.  
We extracted demographic and clinical data  
from each patient’s electronic medical re- 
cords, including age, sex, Tumor-Node-Meta- 
stasis (TNM) stage, serum Alpha-fetoprotein 
(AFP) level, Hepatitis B Virus Deoxyribonucleic 
Acid (HBV-DNA) level, number of tumors, and 
maximum tumor diameter. Pathologic features 
- such as thrombus, capsule status, microvas-
cular invasion (MVI), and surgical margin width 
- were determined from histopathology reports. 
Operative records were also reviewed to con-
firm whether anatomical resection was per-
formed. In this study, early postoperative recur-
rence was defined as the detection of new 
intra- or extrahepatic lesions within one year 
after curative resection. To minimize inter-insti-
tutional heterogeneity in surgical and peri- 
operative management among the three par-
ticipating centers, standardized criteria were 
applied throughout the treatment process. 
Preoperatively, liver function was required to be 
Child-Pugh class A or good Child-Pugh class B 
(score ≤7). For patients with evident cirrhotic 
nodules on preoperative imaging, an indocya-
nine green retention rate at 15 minutes of less 

than 10% was mandated. Anatomical resection 
was defined as complete removal of the tumor-
bearing hepatic segment or lobe along with its 
corresponding portal pedicle and draining 
hepatic vein. Curative resection required com-
plete tumor excision with negative microscopic 
margins on pathologic examination, along with 
no evidence of residual disease on both tumor 
marker assessment and imaging studies per-
formed one month after surgery. In addition, for 
potentially complex hepatectomies, a multidis-
ciplinary team (MDT) conducted a thorough 
preoperative evaluation and formulated the 
surgical plan through collective discussion. 
Before the study was launched, ethical approv-
al was obtained from the Ethics Committee of 
our affiliated hospital. All patients provided 
written informed consent to allow their clinical 
data to be used for this research. For patients 
unable to consent personally, approval was 
obtained from their legal guardians.

Follow-up

After surgery, patients were followed up every 3 
months in the first 2 years and every 6 months 
thereafter until July 2019. During survei- 
llance, we evaluated liver function, serum AFP 
and HBV-DNA levels, and performed abdomi- 
nal imaging including ultrasound, contrast-
enhanced Computed Tomography (CT), or 
Magnetic Resonance Imaging (MRI). Recurren- 
ce-free survival (RFS) was defined from the 
date of surgery to tumor recurrence, and overall 
survival (OS) from surgery to death. Patients 
were censored at their last followup if no end-
point was reached.

Statistical analysis

Statistical analyses were performed using 
Statistical Product and Service Solutions 
(SPSS) software version 25.0. Categorical vari-
ables were reported as counts and percentag-
es. Group comparisons were made using the 
chi-square test or Fisher exact test when indi-
cated. Cox proportional hazards regression 
models were used for univariate and multivari-
ate analyses. Variables that reached signifi-
cance (P<0.05) in univariate testing were fur-
ther included in the multivariate model to 
recognize independent prognostic factors. 
Kaplan-Meier methods were used to plot RFS 
and OS curves, and differences were examined 
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with the log-rank test. P<0.05 was considered 
significant.

Results

Baseline characteristics stratified by tumor 
size

In Table 1, we present the baseline clinicopath-
ologic features of the 302 HCC patients, cate-
gorized by tumor size using a 3-cm cutoff. 
Among them, 104 individuals (34.4%) had 
tumors measuring ≤3 cm in diameter, while the 
remaining 198 (65.6%) presented with lesions 
exceeding 3 cm. The overall mean age was 51 
years (range: 27-76), with a male predominance 
(86.4%). HBV-DNA >1000 copies/mL was pres-
ent in 63.2% of patients, and 79.5% had a soli-
tary tumor. Preoperative AFP levels were dis-
tributed as follows: >400 ng/mL in 33.0% of 
patients, 20-400 ng/mL in 28.1%, and <20 ng/
mL in 31.8%. According to the TNM staging  
system, 50.7% were stage I, 27.2% stage II, 
20.5% stage III, and 1.7% stage IV. Pathologi- 
cally, a fibrous capsule was identified in 74.2% 
of patients, MVI in 39.8%, and thrombus in 
14.6%. Between-group comparisons revealed 
that patients with HCC >3 cm were more likely 
to present with elevated serum AFP levels, 
advanced TNM stage, and a higher incidence of 
MVI and tumor thrombus formation.

Prognostic analysis stratified by tumor size

Among the 302 patients, 236 (78.1%) experi-
enced recurrence. The median RFS and OS for 
the entire cohort were 16.4 and 68.2 months, 
respectively.

In the ≤3 cm tumor cohort, univariate analysis 
showed no significant difference in RFS bet- 
ween anatomical and non-anatomical resec-
tion, or between a resection margin ≥1 cm and 
<1 cm (Table 2; Figure 1A, 1B). However, Ka- 
plan-Meier analysis revealed a significantly 
higher 5-year RFS rate in the wide-margin (≥1 
cm) group compared to the narrow-margin (<1 
cm) group in the >3 cm tumor cohort (P=0.036; 
Table 2; Figure 2A).

In the >3 cm cohort, a wide surgical margin (≥1 
cm) was associated with a markedly superior 
5-year OS rate (82.7%) compared to a narrow 
margin (38.6%) (P=0.001; Table 3; Figure 2C). 
In patients with HCC >3 cm, anatomical resec-
tion was not superior to non-anatomical resec-

tion regarding RFS or OS (Figure 2B, 2D). 
Univariate analysis within this cohort identified 
high HBV-DNA (P=0.041), high AFP, multiple 
tumors, advanced TNM stage, absence of  
capsule, presence of MVI, and thrombus forma-
tion (all P<0.001) as factors associated with 
worse OS (Table 3). Subsequent multivariate 
Cox regression analysis confirmed AFP level 
(P=0.010), TNM stage (P<0.001), and throm-
bus formation (P=0.015) as independent prog-
nostic factors for OS (Table 4). In contrast, no 
independent prognostic factor for OS was iden-
tified in the ≤3 cm cohort upon multivariate 
analysis (Table 4). We hypothesized that surgi-
cal margin width might affect the complete-
ness of resection and thus influence early post-
operative recurrence of HCC. Therefore, we fur- 
ther compared early recurrence rates between 
wide and narrow margin groups stratified by 
tumor size. As shown in Figure 3A and 3B, in 
patients with tumors <3 cm in maximum diam-
eter, margin width did not significantly affect 
early recurrence. In contrast, among those with 
tumors >3 cm, wide-margin resection was 
associated with a significantly lower incidence 
of early postoperative recurrence.

Discussion

Modern imaging techniques have become 
increasingly sensitive, allowing HCC to be iden-
tified at earlier stages and with smaller tu- 
mor diameters. In response to this trend, the 
Chinese guidelines for primary liver cancer 
have revised the definition of small HCC, adopt-
ing a 3-cm cutoff in place of the earlier 5-cm 
criterion. Clinicians already agree on this [14], 
and new evidence also points to a biological 
reason for the 3-cm threshold. Our analysis 
revealed that tumors larger than 3 cm tend to 
exhibit more aggressive behavior and distinct 
molecular pathological features relative to 
smaller HCCs [15]. Since then, several clinical 
studies have supported these observations 
and confirmed the 3 cm threshold has prognos-
tic value [16, 17]. Thus, we split our patient 
group using a 3 cm tumor diameter cutoff in 
this study. Our results demonstrated that tu- 
mor size was significantly associated with AFP 
level, TNM stage, tumor number, vascular inva-
sion, MVI, and postoperative recurrence. These 
results are consistent with those reported in 
previous literature [3, 15]. A possible explana-
tion is that the accumulation of genetic chang-
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es during tumor growth may lead to a more 
malignant phenotype once tumor diameter  
surpasses 3 cm [18, 19]. The higher rate of MVI 
in larger tumors may also account for the great-
er prevalence of satellite lesions, since MVI  
is known to promote the formation of these 
nodules and facilitate intrahepatic metasta- 
sis [16].

Improvements in surgical methods and a better 
understanding of hepatic anatomy and tumor 
biology have increased the popularity of ana-
tomical liver resection. Anatomical resection 
refers to the removal of one or more function-
ally independent hepatic segments as defined 
by Couinaud’s classification, guided by surface 
landmarks and intraoperative ultrasound [20]. 

Table 1. Comparison of clinicopathologic features of hepatocellular carcinoma, stratified by tumor 
size

Characteristic n (302)
Tumor size

χ2 P value
≤3 cm (n, %) >3 cm (n, %)

Age 0.581
    ≤51 156 56 (53.8) 100 (50.5) 0.305
    >51 146 48 (46.2) 98 (49.5)
Gender 0.506
    Male 261 88 (84.6) 173 (87.4) 0.442
    Female 41 16 (15.4) 25 (12.6)
AFP <0.001*
    ≤20 96 45 (43.3) 51 (25.8) 21.694
    20-400 85 36 (34.6) 49 (24.7)
    >400 121 23 (22.1) 98 (49.5)
HBV-DNA 0.230
    ≤1000 111 43 (41.3) 68 (34.3) 1.438
    >1000 191 61 (58.7) 130 (65.7)
TNM <0.001*
    I 153 83 (79.8) 70 (35.4) 60.584
    II 82 19 (18.3) 63 (31.8)
    III 62 2 (1.9) 60 (30.3)
    IV 5 0 (0) 5 (2.5)
Tumor number <0.001*
    1 240 97 (93.3) 143 (72.2) 18.513
    2 62 7 (6.7) 55 (27.8)
Capsule 0.089
    YES 224 71 (68.3) 153 (77.3) 2.885
    NO 78 33 (31.7) 45 (22.7)
MVI <0.001*
    Negative 182 88 (84.6) 94 (47.5) 39.278
    Positive 120 16 (15.4) 104 (52.5)
Recurring 0.001*
    YES 236 70 (67.3) 166 (83.8) 10.910
    NO 66 34 (32.7) 32 (16.2)
Thrombus <0.001*
    YES 44 2 (1.9) 42 (21.2) 20.382
    NO 258 102 (98.1) 156 (78.8)
Occlusion 0.100
    YES 268 88 (84.6) 180 (90.9) 2.703
    NO 34 16 (15.4) 18 (9.1)
Note: AFP: Alpha-fetoprotein; HBV DNA: Hepatitis B Virus Deoxyribonucleic Acid; TNM: Tumor-Node-Metastasis; MVI: microvas-
cular invasion; * indicates P<0.05.
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Table 2. Univariate analysis of factors affecting recurrence-free survival based on tumor size

Characteristic
≤3 cm >3 cm

five-year recurrence-free 
survival rate P five-year recurrence-free 

survival rate P

Age 0.199 0.647
    ≤51 48.2% 25.6%
    >51 44.8% 25.3%
Gender 0.897 0.048*
    Male 46.3% 23.5%
    Female 50.0% 39.3%
AFP 0.354 0.004*
    ≤20 37.8% 35.8%
    20-400 57.8% 30.5%
    >400 47.1% 17.7%
HBV-DNA 0.891 0.224
    ≤1000 50.7% 27.4%
    >1000 44.0% 24.5%
TNM 0.016* <0.001*
    I 48.9% 47.8%
    II 36.8% 25.8%
    III 50% 1.7%
    IV - 0
Tumor number 0.173 <0.001*
    1 47.0% 32.6%
    2 42.9% 7.4%
Capsule 0.119 0.004*
    YES 53.3% 41.7%
    NO 43.7% 20.7%
MVI 0.541 <0.001*
    Negative 47.3% 82.0%
    Positive 43.8% 38.0%
Thrombus 0.842 <0.001*
    YES 50.0% 0
    NO 46.7% 32.4%
Occlusion 0.855 0.488
    YES 47.3% 25.3%
    NO 43.8% 26.7%
Anatomical surgery 0.684 0.882
    YES 40.8% 28.2%
    NO 47.5% 24.8%
Margin width 0.438 0.036*
    ≥1 cm 38.5% 44.0%
    <1 cm 49.6% 23.4%
Note: AFP: Alpha-fetoprotein; HBV DNA: Hepatitis B Virus Deoxyribonucleic Acid; TNM: Tumor-Node-Metastasis; MVI: microvas-
cular invasion; * indicates P<0.05.

Some studies have reported that anatomical 
resection is associated with a lower 1-year 
recurrence rate than non-anatomical resection 
[21-23]. However, other investigations found no 

obvious advantages in RFS or 1-, 3-, or 5-year 
OS between the two approaches [24, 25]. We 
split patients into anatomical and non-anatom-
ical resection groups to work out this inconsis-
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tency. We set out to determine whether some 
subgroups might benefit more from one proce-
dure than the other. There was no significant 

survival advantage for anatomical resection in 
either small or large tumor subgroups. Given 
the lack of a clear benefit, more studies are 

Figure 1. Recurrence-free survival according to margin width (A) and surgical procedure (anatomical vs. non-ana-
tomical) (B) in hepatocellular carcinoma patients with tumor size ≤3 cm.

Figure 2. Recurrence-free survival (A, B) and overall survival (C, D) according to margin width (A, C) and surgical 
procedure (anatomical vs. non-anatomical) (B, D) in hepatocellular carcinoma patients with tumors >3 cm.
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Table 3. Univariate analysis of prognostic factors for overall survival, stratified by tumor size

Characteristic
≤3 cm >3 cm

five-year survival rate P five-year survival rate P
Age 0.830 0.877
    ≤51 81.9% 40.6%
    >51 84.7% 45.1%
Gender 0.110 0.339
    Male 84.8% 40.4%
    Female 75.0% 62.0%
AFP 0.145 <0.001*
    ≤20 86.3% 65.0%
    20-400 82.6% 51.8%
    >400 78.0% 26.4%
HBV-DNA 0.063 0.041*
    ≤1000 90.5% 53.7%
    >1000 78.0% 36.9%
TNM 0.078 <0.001*
    I 87.5% 72.4%
    II 68.4% 39.9%
    III 50% 13.5%
    IV - 0
Tumor number 0.094 <0.001*
    1 85.1% 51.9%
    2 57.1% 19.6%
Capsule 0.562 <0.001*
    YES 83.7% 72.7%
    NO 82.8% 34.2%
MVI 0.680 <0.001*
    Negative 84.8% 64.9%
    Positive 74.5% 23.0%
Thrombus 0.168 <0.001*
    YES 50.0% 5.2%
    NO 83.9% 52.0%
Occlusion 0.385 0.480
    YES 84.8% 42.8%
    NO 75.0% 50.0%
Anatomical surgery 0.024* 0.761
    YES 63.5% 41.6%
    NO 86.2% 43.2%
Margin width 0.356 0.001*
    ≥1 cm 84.0% 82.7%
    <1 cm 83.0% 38.6%
Note: AFP: Alpha-fetoprotein; HBV DNA: Hepatitis B Virus Deoxyribonucleic Acid; TNM: Tumor-Node-Metastasis; MVI: microvas-
cular invasion; * indicates P<0.05.

needed - ones that focus on more precisely 
defined patient groups - to work out which 
patients benefit most from anatomical hepa- 
tectomy.

Beyond the type of resection, surgeons still  
disagree on the best width for the surgical mar-
gin. Recent evidence has also raised doubts 
about whether a wide surgical margin is even 
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Table 4. Multivariate analysis of prognostic factors for overall survival, stratified by tumor size
≤3 cm >3 cm

HR (95% CI) P HR (95% CI) P
AFP 1.345 (0.774-2.336) 0.218 1.359 (1.077-1.717) 0.010*
TNM 1.621 (0.503-5.218) 0.197 1.762 (1.363-2.276) <.001*
Tumor number 1.468 (0.253-8.525) 0.169 1.126 (0.733-1.729) 0.629
Capsule 0.902 (0.331-2.455) 0.630 0.860 (0.498-1.485) 0.601
Thrombus 0.373 (0.020-6.911) 0.643 1.796 (1.119-2.884) 0.015*
Anatomical surgery 2.805 (1.104-7.129) 0.030* 0.858 (0.549-1.342) 0.512
Margin width 0.509 (0.166-1.558) 0.319 0.416 (0.167-1.033) 0.059
Note: HR: hazard ratio; CI: confidence interval; AFP: Alpha-fetoprotein; HBV DNA: Hepatitis B Virus Deoxyribonucleic Acid; TNM: 
Tumor-Node-Metastasis; MVI: microvascular invasion; * indicates P<0.05.

Figure 3. Differential effect of surgical margin status on early recurrence (ER) in patients with hepatocellular car-
cinoma (HCC) >3 cm vs. ≤3 cm. A. Rates of early postoperative recurrence in patients with HCC ≤3 cm, stratified 
by surgical margin width (wide margin group vs. narrow margin group, p=0.324). B. Rates of early postoperative 
recurrence in patients with HCC >3 cm, stratified by surgical margin width (wide margin group vs. narrow margin 
group, p=0.010). WMG: wide margin group; NWG: narrow margin group; ER: early recurrence; None-ER: none early 
recurrence.

necessary for HCC. Negative margins are still 
critical for curative intent, but studies show that 
margins narrower than 1 mm can still remove 
the tumor entirely. This narrower margin does 
not appear to significantly increase local recur-
rence rates or compromise OS [15-17]. As small 
HCCs typically exhibit less aggressive tumor 
biology [3, 4], they are generally associated 
with a better prognosis than larger tumors. 
From a practical standpoint, a narrow but  
still negative margin can be therapeutically 
beneficial, especially in cirrhotic livers where 
parenchymal sparing is essential for minimi- 
zing postoperative hepatic decompensation. 
Furthermore, this approach facilitates the fea-
sibility of repeat hepatectomy in the event of 
intrahepatic recurrence, potentially contribut-
ing to improved OS. Large-scale studies have 
reported that a surgical margin of ≥1 cm is 
associated with significantly improved 1-, 3-, 

and 5-year RFS [10, 26]. Our study demonstrat-
ed that a resection margin ≥1 cm was associ-
ated with superior RFS and OS in patients with 
tumors >3 cm, compared to a narrower margin. 
Correspondingly, a margin width of ≥1 cm is 
recommended for this subgroup. Wide-margin 
resection did not emerge as an independent 
predictor of RFS in the multivariate Cox mo- 
del (Supplementary Table 1). One possible 
interpretation is that its prognostic value is 
mediated through its association with tumor 
biology. Given that tumors >3 cm were more 
frequently accompanied by MVI and other 
adverse features, wide-margin resection may 
improve outcomes by enabling more complete 
clearance of such biologically aggressive le- 
sions. Accordingly, its effect on survival may be 
indirect, reflecting its role in mitigating the neg-
ative impact of MVI rather than conferring an 
independent survival benefit. Conversely, in 
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patients with HCC ≤3 cm, achieving a wide mar-
gin seems to confer no clear prognostic ad- 
vantage. Hence, surgical planning should be 
guided by a comprehensive assessment that 
integrates tumor diameter with key pathologi-
cal and hepatic reserve factors-most notably 
MVI status and the degree of cirrhosis.

Beyond surgical approach, we analyzed addi-
tional clinicopathologic prognostic factors stra- 
tified by tumor size. In patients with tumors ≤3 
cm, TNM stage was the only factor with a sig-
nificant link to OS (P=0.016; Table 2). This 
aligns with what we already know about small 
HCCs - they usually have lower rates of MVI and 
satellite lesions, and are also less likely to recur 
or form vascular thrombi [4]. In patients with 
tumors larger than 3 cm, we did a univariate 
analysis and found several factors linked to 
poor prognosis - high HBV DNA load, elevated 
AFP levels, multinodular tumors, advanced 
TNM stage, no tumor capsule, and confirmed 
MVI or vascular thrombus. Each of these fac-
tors was strongly correlated with worse OS. 
These findings point to two key clinical take-
aways. First, early detection is crucial - we need 
to catch tumors before they reach this point 
where they become more biologically aggres-
sive. Second, patients with larger HCCs need 
more frequent follow-up and adjuvant therapy 
for them. We believe that such personalized, 
risk-stratified treatment approaches hold the 
potential to improve survival outcomes and 
reduce recurrence rates in this specific patient 
group.

Several limitations of the present study merit 
consideration. First, as a retrospective study, it 
inherently carries the risk of selection bias and 
residual confounding factors - this is a common 
constraint of such study designs. Second, even 
though our data were collected from multiple 
centers, the sample size is still relatively small 
and may not fully reflect the clinical outcomes 
seen in current practice. Third, while we 
observed that HCCs larger than 3 cm behave 
more aggressively, we did not support this con-
clusion with basic experimental or genomic 
analyses, which limits the depth of our findings. 
Another limitation is the relatively long recruit-
ment period, which began in 2009; this means 
our data may not fully align with current stan-
dards in HCC surgical management. To address 
these limitations, we are currently collecting 

post-2020 data from the same multicenter net-
work. Our goal is to validate the prognostic 
model and surgical recommendations present-
ed in this study. Moving forward, future research 
will focus on confirming these findings using 
larger, more recent datasets, combined with 
basic laboratory studies to strengthen the evi-
dence base.

Conclusion

Tumor diameter influences the choice of surgi-
cal strategy for HCC. Anatomical and nonana-
tomical resection yielded comparable progno-
sis for tumors ≤3 cm. For lesions larger than  
3 cm, however, wide-margin resection offered 
better survival than anatomical resection 
alone.
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Supplementary Table 1. Multivariate analysis of prognostic factors for recurrence-free survival, strati-
fied by tumor size

≤3 cm >3 cm
HR (95% CI) P HR (95% CI) P

Gender 0.538 (0.322-0.897) 0.018*
TNM 2.258 (1.293-3.944) 0.004* 1.702 (1.237-2.341) 0.001*
AFP 1.018 (0.826-1.254) 0.868
Margin width 1.075 (0.621-1.861) 0.796 0.811 (0.459-1.433) 0.470
Capsule 1.353 (0.853-2.146) 0.199
Tumor number 1.212 (0.814-1.805) 0.344
MVI 1.023 (0.536-1.953) 0.944 1.453 (0.927-2.276) 0.103
Thrombus 0.190 (0.021-1.763) 0.144 2.696 (1.717-4.233) <0.001*
Note: HR: hazard ratio; CI: confidence interval; AFP: Alpha-fetoprotein; HBV DNA: Hepatitis B Virus Deoxyribonucleic Acid; TNM: 
Tumor-Node-Metastasis; MVI: microvascular invasion; * indicates P<0.05.


