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Abstract

Purpose To compare the imaging features, pathologic characteristics, and survival outcomes between subcentimeter and
1-2 cm hepatocellular carcinoma (HCC).

Methods This retrospective observational study evaluated the imaging features and medical records of patients with HCC
smaller than 2 cm who underwent surgical resection with preoperative gadoxetic-acid-enhanced MRI (EOB-MRI) from Janu-
ary 2013 to December 2021. The incidence of EOB-MRI features and pathological characteristics between the subcentimeter
and 1-2 cm HCC were compared. The recurrence-free survival (RFS), including early and overall tumor recurrence, and
overall survival (OS) were assessed.

Results A total of 223 patients (82 with subcentimeter HCC and 141 with 1-2 cm HCC, 179 men) were enrolled. Compared
with 1-2 cm HCC, subcentimeter HCC showed fewer restricted diffusion (87.8 vs. 95.7%, P = 0.027), portal-phase washout
(58.5% vs. 73.8%, P = 0.013), typical enhancement pattern (50.0% vs. 66.7%, P =0.014), and microvascular invasion (4.9%
vs. 14.9%, P = 0.022). Patients with subcentimeter HCC had higher RFS (P = 0.027) and better OS (P = 0.029). The esti-
mated RFS rates at 5 years was 83.3% for subcentimeter HCC and 67.3% for 1-2 cm HCC, respectively. The estimated OS
rates at 5 years was 97.3% for subcentimeter HCC and 89.5% for 1-2 cm HCC, respectively.

Conclusion Subcentimeter HCC showed less frequent EOB-MRI features seen typically in 1-2 cm HCC but better survival
outcomes. Therefore, tailored early diagnostic criteria and immediate treatment for subcentimeter HCC may be warranted.
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Differences between subcentimeter and 1-2cm hepatocellular

carcinoma in imaging features, pathological characteristics and
survival outcomes
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Subcentimeter HCC showed less
frequent MRI features seen typically
in 1-2cm HCC and microvascular
invasion but better RFS and OS.
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Prognosis

Introduction

Hepatocellular carcinoma (HCC) is the most common pri-
mary liver cancer and the third leading cause of cancer-
related death worldwide [1]. Due to the widespread utili-
zation of surveillance programs for patients with high-risk
factors (e.g., patients with chronic hepatitis B or cirrhosis)
and advancements in magnetic resonance imaging (MRI)
technique, including the widely usage of gadoxetic-acid-
enhanced MRI (EOB-MRI), small HCC has become an
increasingly frequent issue in clinical practice. Because
patients with early-stage HCC have a better prognosis, early
diagnosis and treatment for HCC larger than 1 cm were rec-
ommended by all guidelines [2].

However, the management of subcentimeter HCC varied
among different guidelines. Some Asian guidelines allow diag-
nosing and treating such tiny tumors [3-5]. In contrast, the
American Association for Study of Liver Disease (AASLD)
only recommends an intensive imaging follow-up for subcen-
timeter observations [6]. There may be several reasons for
this recommendation. First, it is debatable to utilize widely
accepted imaging criteria to diagnose subcentimeter HCC
because most of the criteria are designed for larger (> lcm)
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HCC, and they did not consider the unique imaging and bio-
pathological characteristics of subcentimeter HCC [7-9].
Previous research conducted by Yu et al. [10] found that the
diagnostic performance of EOB-MRI for subcentimeter HCC
is significantly lower than that for larger HCC, with a rela-
tively low sensitivity of 46.0%. On the other hand, it has yet
to be determined whether or not immediate treatment of sub-
centimeter HCC would bring an improved survival benefit.
Therefore, it seems reasonable to withhold the diagnosis and
treatment until it progresses to overt HCC (> 1cm). Although
prior investigations have shown that survival outcomes were
not significantly improved in patients with subcentimeter HCC
who underwent early treatment strategy compared to those
with larger HCC or underwent withholding strategy, these
studies are limited by the various treatment strategies utilized
and their insufficient sample sizes [11, 12].

For the purpose of developing appropriate diagnos-
tic criteria and management strategies for subcentimeter
HCQC, it is essential to understand the distinctions between
it and larger HCC. Therefore, this study aimed to com-
pare the imaging features, pathological characteristics,
and survival outcomes between subcentimeter and 1-2 cm
HCC.
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Materials and methods
Patients

The protocol for this observational cohort study was
approved by the institutional review board of Zhongshan
Hospital, Fudan University (No. B2020-372R). Written
informed consent was obtained from all patients. This
study was conducted in accordance with the Helsinki
Declaration.

From January 2013 to December 2021, 378 patients
with chronic hepatitis B who had a solitary suspected
malignant < 2 cm on EOB-MRI and underwent partial
hepatectomy were initially identified. Patients who met
the following criteria were included: (a) a definitive his-
topathological diagnosis of HCC; (b) Child-Pugh A liver
function; and (c) no prior history of other malignancy
or anti-tumor history. Of the 285 patients enrolled, 62
patients were excluded according to the following crite-
ria: (a) those who had recurrent HCC (n = 12); (b) those
who had macrovascular invasion or extrahepatic metas-
tasis (n = 5); (c) whose time interval between MR scan
and surgery was longer than one month (n = 10); (d) those
who had severe respiratory-motion-related artifacts of
MR images (n = 25); and (e) those died in peri-operative
period or lost to follow-up (n = 10). Figure 1 illustrates
the flow diagram for participant inclusion.

MR acquisitions

All MR images were acquired using a 1.5-tesla whole-
body MR system (MAGNETOM Aera, Siemens Health-
care) with gadoxetate disodium (Primovist, Bayer Pharma).
Our routine liver MRI protocol consisted of a breath-hold
T1-weighted (T1WI) dual-echo (in-phase and opposed-
phase) sequence, respiratory-triggered T2-weighted (T2WTI)
sequence, and diffusion-weighted sequence. The dynamic
imaging sequences included three-dimensional volumetric-
interpolated breath-hold TI1WI (arterial phase: AP, triggered
automatically when the contrast media reached the ascend-
ing aorta; portal venous phase: PVP, 60-70 s; transitional
phase: TP, 180 s; hepatobiliary phase: HBP, 20 min). The
detailed sequences and parameters were available in a pub-
lished paper [13].

Image analysis

Two clinically experienced radiologists (H.P. and W.F., both
with six years of experience in abdominal imaging) deter-
mined the location of target observation by consensus and
marked them using thumbnail images with arrows through
the picture archiving and communication system workstation
(Centricity RA1000, General Electric). The longest diameter
of observation was independently measured, and the average
diameter was utilized.

Another two radiologists (Z.W.C and Y.C., with 16 and
18 years of experience in abdominal radiology, respectively)

Fig. 1 Flowchart of the study
population [
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independently reviewed the MR images. They evaluated the
imaging features of all observations according to the Liver
Imaging Reporting and Data System version 2018 (LI-
RADS v2018) [7]. Each observation was assessed for the
following major features, including non-rim arterial phase
hyperenhancement (non-rim APHE), non-peripheral wash-
out, enhancing capsule, as well as other features, including
T1WI hypointensity, mild-moderate T2WI hyperintensity,
restricted diffusion, corona enhancement, fat deposition, TP
hypointensity, HBP hypointensity, and the nodule in nod-
ule, blood products, and mosaic appearance. The definition
of these imaging features is summarized in Supplemen-
tary Table 1. The decision on discordant imaging features
between two radiologists would be made by a discussion
held by another senior radiologist (***BLINDED***, with
29 years of experience in abdominal imaging).

Clinicopathologic outcomes

Patients’ clinical, laboratory, and pathological data were
obtained from the electronic medical records of our hospital.
The initial clinical laboratory investigations included a com-
plete blood count, serum biochemical test (including liver
function), coagulation profile, tumor biomarker (including
alpha-fetoprotein [AFP]), and hepatitis B virus deoxyribo-
nucleic acid (HBV-DNA) load.

Each resected tumor specimen was assessed in consensus
by two board-certificated pathologists. Histopathologic fea-
tures included liver hepatitis and fibrosis stage, tumor differ-
entiation, microvascular invasion (M VI), capsule formation,
satellite foci, and serosal invasion. In addition, cytokeratin
19 (CK-19) and Ki-67 positivity were also assessed. CK-19
positivity was defined as membranous or cytoplasmic
expression present in at least 5% of tumor cells, and Ki-67
positivity was indicated when at least 10% of the tumor cells
showed positive [14, 15]. MVI was defined as the presence
of tumor thrombi in the tiny blood vessels in the vicinity of
the tumor [16].

Measurement of survival outcomes

After surgery, all patients were routinely followed up
according to institutional protocol until death or until the
last follow-up date (December 31, 2022). Follow-up proto-
col included either contrast-enhanced dynamic computed
tomography or MRI and serologic tumor markers at 3—6
months intervals. Overall survival (OS) was defined as the
time from surgery to death. Recurrence-free survival (RFS)
was defined as the time from surgery to diagnosis of intra-
hepatic or extrahepatic recurrence. Early recurrence refers to
recurrence within the first two years after resection.

@ Springer

Statistical analysis

Baseline characteristics were compared across the subcen-
timeter and 1-2 cm HCC using Fisher’s exact test or Chi-
square test for categoric variables and Mann—Whitney U test
or Student’s 7 test for continuous variables as appropriate.
The incidence of different pathological characteristics and
EOB-MRI features between subcentimeter and 1-2 cm HCC
was compared by using Fisher’s exact test or Chi-square test.
The weighted k was applied to evaluate the interobserver
agreement between the two reviewers assessing MRI fea-
tures, with values of 0.41-0.60 indicating moderate agree-
ment, 0.61-0.80 indicating substantial agreement, and
> 0.81 indicating excellent agreement. The Kaplan—Meier
analysis with log-rank test was applied to compare the RFS
and OS between patients with subcentimeter HCC and
1-2 cm HCC after surgical resection. Statistical analyses
were performed using SPSS Statistics version 24 (IBM
Corp.). P < 0.05 was considered statistically significant.

Results
Patient and HCC characteristics

The baseline characteristics of the 223 patients (median age,
53 years, interquartile range, 46—60 years; 179 male and 44
female) are summarized in Table 1. Among the 223 patients,
the study cohort comprised 83 patients with subcentimeter
HCC and 141 with 1-2cm HCC. There was no significant
difference between the two groups regarding baseline clini-
cal characteristics. Most patients demonstrated histologic
cirrhosis (stage FO-F2: 20.2%; stage F3: 12.1%; stage F4:
67.7%). Only two patients were classified as having albumin-
bilirubin (ALBI) grade 3 disease. One hundred and eight-
een (48.6%) had preoperative serum AFP levels higher than
20 ng/mL. The median time interval of the MRI exam and
surgical resection was eight days (interquartile range, 4—13
days).

The mean size of all HCC assessed was 12.8 mm =+ 3.7
(range, 6.1-19.9 mm). The mean size of the subcentimeter
HCC group was 8.8 mm =+ 0.9 (range, 6.1-9.9 mm), and
that of the 1-2 cm HCC group was 15.1 mm =+ 2.6 (range,
10.3-19.9 mm; P < 0.001). According to pathologic analy-
sis, 172 (77.1%) patients were classified as having Edmond-
son-Steiner grade I or II HCC. Patients with subcentimeter
HCC were less likely to present microvascular invasion (4 of
82 [4.9%] vs. 21 of 141 [14.9%]; P = 0.022) compared with
those with 1-2 cm HCC. However, there were no significant
differences in other pathological characteristics, including
Edmondson-Steiner grade, capsule formation, serosal inva-
sion, and Ki-67 and CK-19 positive status (Table 2).
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Table 1 Baseline characteristics
of patients with HCC smaller

Variables

Total cohort (n = 223)

Tumor size <

Tumor size 1-2cm P

than 2 em lcm (n=82) (n=141)
Age (years) 523 +10.3 49.6 +9.7 52.0+10.1 0.103
Sex 0.525
Male 179 (80.3) 64 (78.0) 115 (81.6)
Female 44 (19.7) 18 (22.0) 26 (18.4)
Total bilirubin (pmol/L) 13.2+5.7 13.0£5.7 13.4+5.7 0.547
Serum albumin (g/L) 43.1+42 433 +45 43.1+39 0.640
AST (U/L) 292 +15.7 29.8 +17.2 28.8 + 14.8 0.437
ALT (U/L) 31.3 +£20.0 328+19.9 30.4 +20.0 0.198
Prothrombin time (s) 119+ 0.9 120+ 0.9 119+ 0.9 0.528
INR 1.04 £ 0.1 1.04 £ 0.1 1.4 +0.1 0.099
Platelet count (10°/L) 136.0 + 56.7 139.5 + 60.4 134.3 +54.3 0.960
AFP (ng/mL) 185.2 +428.0 136.5 +263.8 213.5 +498.0 0.003
HBV-DNA 0.255
<10* TU/mL 207 (92.8) 74 (94.0) 133 (94.3)
>10* TU/mL 16 (7.2) 8(9.8) 8(5.7)
Child-Pugh score 0.124
5 217 (97.3) 78 (95.1) 139 (98.6)
6 6(2.7) 4(4.9) 2(1.4)
ALBI grade 0.111
1 160 (71.7) 61 (74.4) 99 (70.2)
2 61 (27.4) 19 (23.2) 42 (29.8)
3 2(0.9) 2(2.4) 0(0)
Hepatitis score 0.101
0-1 72 (32.3) 32 (39.0) 40 (28.4)
2-4 151 (67.7) 50 (61.0) 101 (71.6)
Fibrosis score 0.556
0-2 45 (20.2) 19 (23.2) 26 (18.4)
3 27 (12.1) 8(9.8) 19 (13.5)
4 (cirrhosis) 151 (67.7) 55 (67.1) 96 (68.1)

Data are presented as mean + SD or number (%) or median with interquartile range

HCC hepatocellular carcinoma, HBV hepatitis B Virus, HCV hepatitis C virus, AST aspartate aminotrans-
ferase, ALT alanine aminotransferase, INR international normalized ratio, AFP alpha-fetoprotein, ALBI

albumin-bilirubin

Comparison of imaging features
at gadoxetic-acid-enhanced MRI and interobserver
agreement

Table 3 shows the comparison results of imaging features
between the subcentimeter and 1-2 cm HCC. Hypointen-
sity on HBP images (97.6% [80 of 82] of subcentimeter
HCC and 99.3% [140 of 142] of 1-2 cm HCC) was the
most common imaging feature in both subcentimeter and
1-2 cm HCC. Restricted diffusion (87.8% vs. 95.7%, P =
0.027) and non-peripheral washouts on PVP (58.5% vs.
73.8%, P = 0.013) were less commonly encountered in
subcentimeter HCC compared to those measuring 1-2 cm
(Figure 2). Subcentimeter HCC had a slightly lower preva-
lence of fat deposition (19.5% vs. 29.8%, P = 0.092) and

an enhancing capsule (39.0% vs. 46.1%, P = 0.304), but
this difference was not statistically significant.

The typical enhancement pattern of HCC on EOB-MRI
(no-rim APHE and non-peripheral washout on PVP, accord-
ing to the LI-RADS v2018) was less frequently seen in sub-
centimeter HCC than those measuring 1-2 cm (50.0% vs.
66.7%, P = 0.014) (Figure 3). The incidence of hypointen-
sity on TP did not differ significantly between subcentim-
eter and 1-2 cm HCC (84.1% vs. 86.5, P = 0.625). Similar
result was found in the comparison of the incidence of HBP
hypointensity (97.6% vs. 99.3%, P = 0.280). No-rim APHE,
non-peripheral washout on PVP, TP hypointensity, and nod-
ule in nodule appearance showed excellent interobserver
agreement between the two reviewers (k = 0.833, 0.847,
0.822, and 1.000, respectively). Other evaluated imaging
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Table 2 Comparison of
pathological characteristics
between subcentimeter and

Variables Total cohort (n = 223) Tumor size < Tumor size P
1cm (n=82) 1-2cm (n = 141)

1-2 em HCC Edmondson-Steiner grade 0.270
I 12(5.4) 7(8.5) 5(@3.5)
1T 160 (71.7) 56 (68.3) 104 (73.8)
1 51 (22.9) 19 (23.2) 32 (22.7)
Capsule 0.502
Present 99 (44.4) 34 (41.5) 65 (46.1)
Absent 124 (55.6) 48 (58.5) 76 (53.9)
Microvascular invasion 0.022
Present 25(11.2) 4(4.9) 21 (14.9)
Absent 198 (88.8) 78 (95.1) 120 (85.1)
Satellite foci 0.279
Present 2 (0.9) 0 (0) 2(1.4)
Absent 221 (99.1) 82 (100) 139 (98.6)
Serosal invasion 0.625
Present 69 (30.9) 27 (32.9) 42 (29.8)
Absent 154 (69.1) 55 (67.1) 99 (70.2)
Ki-67 0.625
Positive 191 (85.7) 69 (84.1) 122 (86.5)
Negative 32 (14.3) 13 (15.9) 19 (13.5)
CK-19 0.674
Positive 58 (26.0) 20 (24.4) 38 (27.0)
Negative 165 (74.0) 62 (75.6) 103 (73.0)

Data are presented as number (%)

Table 3 Differences in EOB-

) Feature* Tumor size < 1 cm (n Tumor size 1-2cm(n =~ P
MRI features for subcentimeter =82) =141)
and 1-2 cm HCC based on
consensus reading T1WTI hypointensity 70 (85.4) 127 (90.1) 0.291
T2WI mild-moderate hyperintensity 75 (91.5) 133 (94.3) 0.411
Restricted diffusion 72 (87.8) 135 (95.7) 0.027
Fat deposition 16 (19.5) 42 (29.8) 0.092
Enhancement in arterial phase 0.916
No-rim APHE 67 (81.7) 116 (82.3)
Rim APHE 0(0) 32.1)
No APHE 15 (18.3) 22 (15.6)
Corona enhancement 7 (8.5) 17 (12.1) 0.413
Washout in PVP 0.013
Non-peripheral washout 48 (58.5) 104 (73.8)
Peripheral washout 0 32.1)
No washout 34 (41.5) 34 (24.1)
Enhancing capsule 32 (39.0) 65 (46.1) 0.304
TP hypointensity 69 (84.1) 122 (86.5) 0.625
HBP hypointensity 80 (97.6) 140 (99.3) 0.280
Nodule in nodule 0(0) 1(0.7) >0.999
APHE+PVP washout 41 (50.0) 94 (66.7) 0.014

HCC hepatocellular carcinoma, APHE arterial phase hyperenhancement, PVP portal venous phase, TP
transitional phase, HBP hepatobiliary phase

*The imaging features of blood products appearance and mosaic appearance are not listed owing to their
incidence of 0% in all observations
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Fig.2 Edmondson-Steiner grade II HCC in a 59-year-old female with
HBV-related cirrhosis. a T2-weighted image shows a nodule (arrow)
with mild hyperintensity. b Diffusion-weighted image shows a nod-
ule with hyperintensity. c—e Nodule shows non-rim arterial hyper-
enhancement (c¢) without an obvious washout in the portal venous

Fig. 3 Edmondson-Steiner
grade II HCC in a 48-year-old
male with chronic hepatitis B.
a T2-weighted image shows a
nodule (arrow) with moderated
hyperintensity. b Diffusion-
weighted image shows a nodule
with significant hyperintensity.
c—e Nodule shows non-rim
arterial hyperenhancement (c),
obvious washout in the portal
venous phase (d), and hypoin-
tensity in the transitional phase
(e). f Image from the hepato-
biliary phase shows that the
nodule has hypointensity with
a diameter of 18.7 mm. This
small HCC present all the typi-
cal imaging features of HCC

features showed substantial agreement between the two
reviewers (Table 4).

Survival outcomes

The median follow-up period was 47.4 months (range,
6.9-108.8 months). Recurrence occurred in 50 (20.6%)
patients (11 in the subcentimeter HCC group and 39 in the
1-2 cm HCC group) with a median RFS of 79.4 months.
Forty-three (86.0%) patients had intrahepatic recurrence,
5 (10.0%) had extrahepatic recurrence, and 3 (4.0%) had
combined intrahepatic and extrahepatic recurrence. This

phase (d), whereas it depicts hypointensity in the transitional phase
(e). f Image from the hepatobiliary phase shows that the nodule has
hypointensity with a diameter of 7.6 mm. This subcentimeter HCC
showed all the diagnostic hallmarks of HCC except for portal venous
phase washout

included 26 early recurrences within the first two years.
A total of 18 patients died during the follow-up, and the
median OS was not reached.

According to Kaplan-Meier survival analysis, patients
with subcentimeter HCC experienced less overall and
early tumor recurrence (P = 0.027 and 0.046, respectively)
(Fig. 4a and b). The estimated RFS rates at 1, 3, and 5 years
were 98.7%, 88.5%, and 83.3% for subcentimeter HCC and
94.3%, 79.9%, and 67.3% for 1-2 cm HCC, respectively.
Patients with subcentimeter HCC had a significantly longer
OS than those with 1-2 cm HCC (P = 0.029) (Fig. 4c). The
estimated OS rates at 1, 3, and 5 years were 98.8%, 97.3%,
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Table 4 Inter-observer
agreement for EOB-MRI

features of 223 HCCs

MRI Features Consensus Reader 1 Reader 2 x value'

T1WI hypointensity 197 198 193 0.731 (0.592-0.870)
T2WI mild-moderate hyperintensity 208 207 208 0.757 (0.585-0.929)
Restricted diffusion 207 208 207 0.688 (0.496-0.880)
Fat deposition 58 57 60 0.687 (0.577-0.797)
No-rim APHE 183 185 182 0.833 (0.737-0.929)
Corona enhancement 24 22 25 0.643 (0.476-0.810)
Non-peripheral washout 152 153 152 0.847 (0.773-0.921)
Enhancing capsule 97 100 95 0.772 (0.688-0.856)
TP hypointensity 191 189 191 0.822 (0.716-0.928)
HBP hypointensity 220 221 220 0.798 (0.409-1.000)
Nodule in nodule 1 1 1 1.000 (1.000-1.000)

APHE arterial phase hyperenhancement

Tk represents the interobserver variability and data in parentheses are 95% confidence intervals
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Fig.4 Comparison of recurrence-free and overall survival of patients
with subcentimeter and 1-2 cm HCC. Kaplan—Meier curves for over-
all tumor recurrence (a), early tumor recurrence (b), and overall sur-
vival (¢) according to tumor size. Patients with subcentimeter HCC
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had a lower overall and early tumor recurrence rate and prolonged
overall survival than those with HCC measuring 1-2 cm. HCC hepa-
tocellular carcinoma
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and 97.3% for subcentimeter HCC and 98.6%, 95.0%, and
89.5% for 1-2cm HCC, respectively.

Discussion

This study showed that, compared with 1-2 cm HCC, sub-
centimeter HCC was characterized by a lower incidence of
restricted diffusion, washout on the portal venous phase, and
microvascular invasion. Patients with subcentimeter HCC
had better RFS and OS. Accordingly, these results may pro-
vide a reference background for establishing management
strategies for subcentimeter HCC.

Despite the guidelines of the European Association for
the Study of the Liver and the AASLD stating that the diag-
nosis of HCC is only applicable for observations larger than
1cm, the diagnosis and management of subcentimeter HCC
remain a hot topic of research [17-19]. Several investiga-
tions compare the imaging features between subcentimeter
HCC and larger one [10, 20]. Choi et al. [20] concluded that
the incidence of MRI features did not differ significantly
between subcentimeter and 1-1.5 cm HCC. However, we
found that subcentimeter HCC showed a significantly lower
incidence of restricted diffusion and PVP washout than 1-2
cm HCC. The relatively small sample size (only 14 cases of
subcentimeter HCC) in their study may be one of the pos-
sible reasons for the insignificant difference. In addition,
this discrepancy can be partially attributed to the selection
of lcm and 2cm as the cutoff sizes in our study, which is
aligned with LI-RADS guidelines and common clinical con-
vention [7].

The reason why subcentimeter HCC showed less frequent
washout on PVP but a similar incidence of TP hypointensity
could be explained by the serval reason. First, tumors at the
subcentimeter level may be in an incomplete stage of hepa-
tocarcinogenesis. If the portal triads are not disappeared,
a portion of HCC, including well-differentiated HCC, may
not show washout [21]. Second, when using extracellular
contrast agents that could not be absorbed by hepatocytes,
the washout appearance is better shown in the delayed phase
than in PVP [22]. Third, the detection of washout from small
foci may be easily affected by partial volume averaging
effects and low signal intensity ratio between HCC and liver
parenchyma during the PVP. Our studies also revealed that
subcentimeter HCC showed less frequent restricted diffusion
than 1-2 cm HCC (87.8% vs. 95.7%, P = 0.027). This may
be related to the inherent drawbacks of diffusion-weighted
imaging, including limited spatial resolution and suscepti-
bility to motion artifacts, especially for small observations.

It is well known that tumor size is an independent risk
factor for tumor recurrence [23, 24]. Our study newly dem-
onstrated that the correlation between tumor size and recur-
rence still exists in HCC smaller than 2 cm. Kaplan—Meier

analysis demonstrated that patients with subcentimeter had
better RFS and OS than those with 1-2 cm HCC. Being
inconsistent with our study, Sun et al. [12] concluded that
the OS and RFS did not differ significantly between patients
with subcentimeter and 1-2 cm HCC. This discrepancy may
be related to the insufficient sample size in their study (only
17 cases of subcentimeter HCC), lack of long-term follow-
up, and different treatment modalities (including surgical
resection and percutaneous ablation).

Our study found that the incidence of M VI in subcentim-
eter HCC was significantly lower than that in 1-2 cm HCC
(4.9% vs. 14.9%). This may be related to the correlation
between incidence of MVI and tumor burden. It has been
demonstrated that MVI is one of the most important risk
factors for recurrence even in patients with small HCC [25].
Considering the lower tumor aggressiveness and better sur-
vival outcomes after resection of subcentimeter HCC, early
diagnosis of HCC at a subcentimeter level may be warranted.
In addition, patients may not need to wait the HCC progress
to larger than lcm before initiating treatment. Our results,
which are, of course, subject to the inherent drawbacks of
the study design, are still meaningful for establishing the
management strategy of subcentimeter HCC.

Our study has serval limitations. First, this is a retrospec-
tive-designed observational study, and selection bias was
not avoidable. Second, all patients included in this study
had HBV-associated chronic liver disease. Therefore, our
result may be limited in its generalizability to patients with
other types of etiology. Third, all patients were scanned by
a 1.5-tesla scanner. A 3.0-tesla scanner may have a better
resolution to describe the imaging feature of subcentim-
eter observations. Fourth, a median follow-up time of 47.4
months may not be sufficient to reach conclusions about OS
small HCC. Therefore, studies with a long-term (more than
10 years) follow-up are needed to verify our results. Fourth,
the patients suitable for surgical resection had less sever-
ity of liver cirrhosis, better liver function preservation, and
younger age. Therefore, our result may need to be verified
in patients with advanced cirrhosis and who received other
treatment including transarterial chemoembolization and
percutaneous ablation.

In conclusion, subcentimeter HCC showed less frequent
restricted diffusion and portal venous phase washout seen
typically in 1-2 cm HCC but better recurrence-free survival
and overall survival. Therefore, it may be reasonable to pro-
pose tailored diagnostic criteria and undertake an early treat-
ment strategy for subcentimeter HCC.
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