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ABSTRACT

There are more literatures on the comparison of the outcome of small HCC between HR and RFA, but rare is about
the comparison of the outcome between small solitary HCC and small oligonodular HCC meeting Milan criteria by
HR or by RFA. Thus, the aim of the present study is to evaluate the outcome between small solitary HCC and small
oligonodular HCC meeting Milan criteria treated by HR or by RFA. Total eighteen studies including 4,823 patients
was included in this study. Among them LR group included 2,564 cases, and RFA group included 2,259 cases. We
divided them into small solitary HCC sub-group and small oligonodular HCC sub-group and compared the survival
difference between them. In the HR group, 1, 3, and 5 years OS of the small solitary HCC sub-group were 93.9%,
81.3%, and 72.0%, and the small oligonodular HCC sub-group were 83.3%, 70.4%, and 45.4%, respectively. For the
DFS in the HR group, 1, 3, and 5 years of the small solitary HCC sub-group were 76.4%, 56.0%, and 44.0%, and
65.9%, 40.7%, and 11.1% of the small oligonodular HCC sub-group, respectively. In the RFA group, 1, 3, and 5 years
OS of the small solitary HCC sub-group were 91.2%, 74.1%, and 54.5%, and the small oligonodular HCC sub-group
were 82.0%, 55.4%, and 38.2%, respectively. For the DFS in the RFA group, 1, 3, and 5Syears of the small solitary
HCC sub-group were 74.1%, 49.8%, and 22.1%, and 62.6% and 37.3%, 8.2% of the small oligonodular HCC sub-
group, respectively.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the third leading
cause of cancer-related death worldwide. Liver
transplantation, hepatic resection and radiofrequency
ablation are used to be considered three radical treatments
for small HCC (early HCC or Milan criteria). But in
recent years, with the experience and data accumulated,
literatures show that radiofrequency ablation for small

HCC is little poorer in survival rate compared with HR.
There are more literatures on the comparison of the
outcome of small HCC between HR and RFA, but rare is
about the comparison of the outcome between small
solitary HCC and small oligonodular HCC meeting Milan
criteria by HR or by RFA. Thus, the aim of the present
study is to evaluate the outcome between small solitary
HCC and small oligonodular HCC meeting Milan criteria
treated by HR or by RFA. In this systemic review and
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meta-analysis included 4 RCTs to compare HR with RFA
for small HCC.*®

METHODS
Search strategy and study identification

Electronic databases were searched for studies and
literatures in the PubMed Medline, Ovid Medline,
Embase and Cochrane library from June 2001 to March
2018. Searching terms were used as hepatocellular or
hepatic or liver, and tumor or carcinoma or cancer, and

performed to determine whether the article met the
inclusion criteria.

The flow diagram of searching strategy is shown in
Figure 1. A total of 672 articles and abstracts were
identified by initial searches and O manuscripts were
further added after manual reference search. After records
remove of duplicates 636 articles were by manual
screening of the titles, abstracts and animal experiments.
A recorded excluded 540 papers were excluded after
reading the full text among them we screened 96 papers.
36 full-text articles assessed for eligibility after that we

excluded 18 articles with reason (1. Failed to provide
sufficient data (n=7) 2. Titles and abstract screening
(n=8) and 3. Beyond Milan criteria (n=3)). Finally, 18
articles were included after reading the full papers.?™

solitary or single and oligonodular or oligonodule or
multinodular or multimodule, and Milan criteria, and
surgery or resection or ablation, with restriction of
English language but not to article type. The titles of the
articles were reviewed and a reference check was

3
c
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From: Moher D, Liberati A, Tetzlaff J, Aitman DG, The PRISMA Group (2009). Preferred Reporting /tems for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097. doi:10.1371/journal.pmed1000097

For more information, visit www.prisma-statement.org.

Figure 1: Flow diagram of searching strategy.
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Besides, the references of retrieved articles and reviews
were manually checked to identify additional articles
meeting the inclusion in this meta-analysis for inclusion
of potential complements. The language of the paper was
restricted to English, however, no restrictions on
publication year, geographical location, and the age of the
participants. In addition, we augmented the searches with
the subject heading terms option as much as possible. A
list of titles and abstracts of potentially relevant studies
were generated and imported in-to managerial software
(EndNote®) X8.2.

Ethical statement

All results and analyses were based on previous ethically
approved studies thus no further ethical approval and
patient consent is required for this meta-analysis.

Inclusion and exclusion criteria

Included studies should meet the following criteria such
as studies should be published in English language
irrespective of research methods, manuscripts containing
data of comparison of HR or RFA between small solitary
tumor and small oligonodular tumor, and manuscripts
should contain major outcome determinants of long-term
survival such as patient demographics, operative detail,
tumor characteristics (tumor number and diameter),
median survival rate, yearly survival rates, and/or effect
estimates (OR) assessing the association of tumor size
with its corresponding 95% CI.

Studies that were conducted on animals and with
insufficient data were all excluded. When two studies
were reported including same patients totally or partly by
the same institution, the publication with more sample
size was included. Studies which did not differentiate the
outcome data of solitary tumor and oligo-nodular tumor
were also excluded.

Data extraction

All data were extracted using a standardized data
extraction form. Relevant data were carefully extracted
from each included study which is as listed: first author,
publication year, country, study design, recorded tumor
size, therapy and comparable outcomes. Outcomes that
were used to compare were, 1-3-5 years overall survival
rate and diseases free survival with their total tumor
number comparing with their events. The assessment of
quality of all included studies for meta-analysis was
performed based on the Newcastle-Ottawa scale by
determining the selection of participants, the
comparability and the outcome.

Statistical analysis

In systematic review, qualitative data assessing 1-3 and
5-year overall survival and diseases free survival ratio
with tumor number were analyzed using chi square test.

Furthermore, meta-analysis was performed using Review
manager 5.3 software (Cochrane Library) for all
statistical analysis. P value <0.05 was considered
statistically significant for all statistical analyses. Odd
ratio (OR) was considered as effect estimates and along
with its corresponding 95% CI was used to perform meta-
analysis. Heterogeneity among studies was examined by
I? statistics.

Publication bias was assessed using the visual inspection
of funnel plots, the Begs rank correlation method and the
Egger weighted regression method (p<0.05 was
considered statistically significant publication bias). Fill
and trim method were used if a publication bias existed.

RESULTS

The total eighteen studies (14 NRCT studies and 4 RCT
trials) eligible manuscripts included a total of 4,823
patients in which the resection group included 2,564
cases and the RFA group included 2,259 cases. We
compared the outcome differences between the patients
with a small solitary HCC and small oligonodular HCC.
Overall survival rates at 1, 3 and 5 year in the HR group
small solitary HCC sub-group were 93.9%, 81.3% and
72.0%, and small oligonodular HCC sub-group were
83.3%, 70.4% and 45.4% respectively. The 1, 3 and 5
years OR values for small solitary HCC sub-group and
small oligonoular HCC sub-group were 3.88 (95% CI:
1.63-9.22), 2.53 (95% CI: 1.33-4.82), 4.31 (95% CI:
1.92-9.68), (p<0.00001).The corresponding diseases free
survival rates at 1, 3 and 5 year in the HR group small
solitary HCC sub-group were 76.4%, 56.0% and 44.0%
and small oligonodular HCC sub-group were 65.9%.
40.7% and 11.1% respectively. The 1, 3 and 5 years OR
values of small solitary HCC sub-group and small
oligonodular HCC sub-group were 1.92 (95% CI: 1.83-
4.46), 2.05 (95% CI: 1.02-4.12), 4.32 (95% ClI: 2.56-
7.29), (p<0.00001).The overall survival rates for RFA
group small solitary HCC sub-group were 91.2%, 74.1%
and 54.5% and small oligonodular HCC sub-group were
82.0%, 55.4% and 38.2% respectively. The 1-, 3-, and 5-
year OR values for small solitary HCC sub-group and
small oligonodular HCC sub-group were 2.28 (95% CI:
1.98-5.30), 2.28 (95% CI: 1.37-3.80), 2.49 (95% CI:
1.25-4.94), (p<0.00001). However, the corresponding
diseases free survival rates for RFA group small solitary
HCC sub-group were 74.1%, 49.8% and 22.1% and small
oligonodular HCC sub-group were 62.6%, 37.3% and
8.2% respectively. The 1, 3 and 5 years OR values of
small solitary HCC sub-group and small oligonodular
tumor sub-group were 3.01 (95% CI: 1.91-9.92), 1.92
(95% CI: 1.34-2.76), 3.03 (95% CI: 1.04-8.79),
(p<0.0001).

Included studies were mainly conducted in China (13),
Japan (2), Italy (2), and Korea (1). Table 1 shows the
baseline characteristics of the final included studies.
Table 2 shows summary of the results on long term
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efficiency of HR versus RFA in treatment of small

solitary HCC and small oligonodular HCC. g
g
This is risk bias graph and bias summary table of four z § 8
RCTs which shows low risk bias in our study and there is = g & _
. . . X . S > = )
no high-risk bias.*® In cohort study the average grade is s &€ T 3 £
. . . A . > =] 2 7
7 or 8 which shows low risk bias in our study (Figure 2 g 5 8 = £ 8
=3 5
and 3). g2 £ 5 5 8 2
o k23 = {7 = =
(5] ] & S
s 5§ £ & S 8
g g & ) 1] =
8 s & £ §E 2
Random sequence generation (selection bias) _ 53 8 é’ _8 § 2
g § & 3 38 8
Allocation concealment (selection bias) _ 2 2 5 S % g @
Blinding of participants and personnel (performance bias) — g £ E’ E’ _CE_i = -E
e Ny e 8 E E §8 2 E
Blinding of outcome assessment (detection bias) _ g = = = g 3 3
Incomplete outcome data (attrition bias) Jiwei Huang 22010 . . . . ‘ . 2
Selective reporting (reporting bias) —
Other bias | | KKcNg217 | @D D @ O @ @2
W 2% s0% 7% 100% KaiFeng2012 | @ (@ (@ (@ (@ @ =
| [ Low risk of bias [ unclear risk of bias [l High risk of bias | Min-ShanChen2006 ([ @ @& @& & & @ | 2

Figure 3: Risk of bias summary- review authors’
judgement about each risk of bias item for each
included study.

Figure 2: Risk of bias graph- review authors'
judgement about each risk of bias item presented as
percentages across all included studies.

Table 1: Baseline characteristics of included studies (n=18).

Tumor Tumor size
Country Enroll period Threapy No.pts solitary/ (MeantSD, Grade
oligonodular cm)
T e N — 1
M 2018 NRCT Korea  2004-2009 :EA gg gﬁg 2 6
eDte;IiSe”O 2012 NRCT Italy  2004-2012 :EA ii igﬁg ig 7
HUa)9 2010 RCT  China  2003-2005 :EA ﬂg g‘;gi 2
Mo 2007 RCT China 20022007 ~hbe——— 1 2T = 8:3
Etegl% 2012 RCT  China  2005-2008 :EA gj fégg =
BN s e o mwa [T m s
;’ti‘;f},re'" 2004 NRCT Italy 1998-2002 E'EA ;g 6137/2 ig 8
ohel, 2006 RCT  China  1999-2004 :EA 57’(1) ggﬁi =
Pooh 2001 NRCT China  1989-1999 :EA 373 315/20 32811 g
ol 2011 NRCT China  1995-2008 :EA 308 284/24 = 8
gtea’:l% 2000 NRCT Japan  2000-2005 :EA igg gggj ;gigi 7
';t"alm 2015 NRCT China  2009-2013 :EA 37 8/91 24206 8
thea|15 2016 NRCT China  2001-2013 EEA f;g gg% ggﬂg 8
Continued.
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Tumor Tumor size
Author Country Enroll period Threapy No.pts solitary/ (Mean+SD,
oligonodular cm)
Guo . HR 102 75/27 <3
et al? 2012 NRCT China 2002-2007 RFA 94 63/31 3 7
Guo . HR 73 0/64 <3
ot al'® 2010 NRCT China 2002-2007 RFA 36 0/47 315 7
Chen . HR 0 0
ot al®® 2005 NRCT China 1999-2005 RFA 256 151/105 3 7
Yang . HR 0 0
ot alt® 2016 NRCT China 2000-2013 REA 732 248/68 3 6

Abbreviations: HR, Hepatic resection; RFA, Radiofrequency ablation; RCT, Randomized control trials; NRCT, Non-randomized

control trials.

Table 2: Summary of the results on long term efficiency of hepatic resection versus radio frequency ablation in
treatment of solitary tumor and oligonodular tumor.

No. of No. pts No.pts

Outcomes

Solitary Oligonodular

studies  solita oligonodular

Hepatic resection group

Odd ratio (95% CI)

Overall survival

1 year 12 1036/1103  220/264 93.90 83.30 3.88 (1.63-9.22)
3 year 12 897/1103 186/264 81.30 70.40 2.53 (1.33-4.82)
5 year 8 641/890 85/187 72.00 45.40 4.31 (1.92-9.68)
Diseases free survival

1 year 11 810/1059 157/238 76.40 65.90 1.92 (1.83-4.46)
3 year 11 594/1059 97/238 56.00 40.70 2.05 (1.02-4.12)
5 year 7 373/846 18/161 44.00 11.00 4.32 (2.56-7.29)
RFA group

Overall survival

1 year 12 798/875 330/402 91.20 82.00 2.28 (1.98-5.30)
3 year 12 649/875 223/402 74.10 55.40 2.28 (1.37-3.80)
5 year 8 383/702 121/316 54.50 38.20 2.49 (1.25-4.94)
Diseases free survival

1 year 9 333/449 124/198 74.10 62.60 3.01 (1.91-9.92)
3 year 9 224/449 74/198 49.80 37.30 2.12 (1.12-3.99)
5 year 5 61/276 10/112 22.10 8.20 3.03 (1.04-8.79)

Data synthesis

1, 3 and 5 year OS of the patients undergoing HR of the
small solitary HCC sub-group and small oligonodular
HCC sub-group

Twelve studies reported data related to the 1, 3 and 5 year
overall survival of the patients with small HCC
undergoing hepatic resection.>®8°1131318 oyr analyses
show that the 1, 3 and 5 year overall survival of the
patients undergoing hepatic resection in the small solitary
HCC and small oligonodular HCC sub-group was that the
small solitary HCC sub-group had a better survival
compared to the small oligonodular HCC group. Where
p<0.00001, which is statistically significant. Overall
survival rates at 1, 3 and 5 years in the HR group small
solitary HCC sub-group were 93.9%, 81.3% and 72.0%
and small oligonodular HCC sub-group were 83.3%,
70.4% and 45.4%. Where [M-H=3.88, 95% CI of (1.63-
9.22), p=0.009, 1>=56%)], [M-H=2.53, 95% CI of (1.33-

4.82), p=0.003, 1°=61%], [M-H=4.31, 95% CI of (1.92-
9.68), p=0.002, 1>=69%] respectively. Random effect was
used for this meta-analysis (Figure 4-6).

1, 3 and 5 year DFS of the patients undergoing HR for
small solitary HCC sub-group and small oligonodular
HCC sub-group.

Eleven studies reported data for 1, 3 and 5 year diseases
free survival of the patients undergoing hepatic resection
between small solitary HCC and small oligo-nodular
HCC 208911131518 oyr analyses showed that the small
solitary HCC sub-group had a better diseases free
survival compared to the small oligonodular HCC sub-
group. Where p<0.00001, which s statistically
significant. Diseases free survival rates at 1, 3 and 5 years
in the LR group small solitary HCC sub-group were
76.4%, 56.0% and 44.0% and small oligonodular HCC
sub-group were 65.9%. 40.7% and 11.1%. Where [M-
H=1.92, 95% ClI of (1.83-4.46), p<0.00001, I>=76%], [M-
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H=2.05, 95% CI of (1.02-4.12), p=0.0003, 1°’=70%], [M-
H=4.32, 95% CI of (2.56-7.29), p=0.43, 1°=0%]
respectively. Random effect was used for this meta-
analysis (Figure 7-9).

1, 3 and 5 year OS of patients undergoing RFA between
small solitary HCC sub-group and small oligonodular
HCC sub-group

Twelve studies reported data for 1 ,3 and 5 year overall
survival of patients undergoing radiofrequency ablation
in the small solitary HCC and small oligonodular HCC.*
681013151618 Oyr analyses showed that the small solitary
HCC sub-group had a better survival compared to the
small oligonodular HCC sub-group. Where p<0.00001,
which is statistically significant. Overall survival rates at
1, 3 and 5 years in the RFA groupsmall solitary HCC
sub-group were 91.2%, 74.1% and 54.5% and small
oligonodular HCC sub-group were 82.0%, 55.4% and
38.2%. Where [M-H=2.28, 95% CI of (1.98-5.30),
p=0.00010, 1°=65%], [M-H=2.28, 95% ClI of (1.37-3.80),
p=0.006, 1=56%], [M-H=2.49, 95% CI of (1.25-4.94),
p=0.00005, 1°=73%] respectively. Random effect was
used for this meta-analysis (Figure 10-12).

1, 3 and 5 year DFS of patients undergoing
radiofrequency ablation between small solitary HCC
subgroup and small oligonodular HCC subgroup.

Nine studies reported data for 1, 3 and 5 years diseases
free survival of patients undergoing radiofrequency
ablation for small solitary HCC and small oligo-nodular
HCC.*689131518 oyr analyses showed that the small
solitary HCC sub-group had a better diseases free
survival compared to the small oligonodular HCC sub-
group. Where p<0.00001, which is statistically
significant. Diseases free survival rates at 1, 3 and 5 years
in the RFA group small solitary HCC sub-group were
74.1%, 49.8% and 22.1% and small oligonodular HCC
sub-group were 62.6%, 37.3% and 8.2%. Where [M-
H=3.01, 95% CI of (1.91-9.92), p<0.00001, 1>=82%], [M-
H=2.12, 95% CI of (1.12-3.99), p=0.03, 1°=52%)], [M-
H=3.03, 95% CI of (1.04-8.79), p=0.15, 1°=41%]
respectively. Random effect was used for this meta-
analysis (Figure 13-15)
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Figure 4: (A) Comparison of the 1-year overall survival rate between small solitary HCC and small oligonodular
HCC in Hepatic resection. Cl, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by log
odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 5: (A) Comparison of the 3-year overall survival rate between small solitary HCC and small oligonodular
HCC in Hepatic resection. Cl, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by log
odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 6: (A) Comparison of the 5-year overall survival rate between small solitary HCC and small oligonodular
HCC in Hepatic resection. Cl, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by log

odd ratio for small solitary HCC and small oligonodular HCC.

solitary  oligonodular Odds Ratio Odds Ratio - SEUIROIORD .

Study or Subgroup Events Total Fvents Total Weight M.H,Random, 95% CI MH, Random, 85% CI ;'i'\
HROTAKATASHIRO201 100 132 4 B 131% 1.7410.92,3.30] ™ SN
Jacopa Desiderin2012 AT R VA 1B Y.1- O .Y (11 (A L | . — / 4’ N
KK CNg2017 BOoWo0 7 5% 6882[330,13533) —|[ o5l o AP N
Kai Feng2012 LI YRR B/ A 11 1 1 110(0.26,429) I 7 i y
Mareo Vivarel 2004 1317 72 48% 060021499 e E— ALY
Min-Bhan Chen2006 B 6 14 15 1k 1.2710.24,6.76] —_— v oi )
Foon2001 N R BRI I T4 1 25410.96, 6.76] — 1] J i A
8. T.Fan2011 oM 1r W 1258% 07(0.33,7.10) - H "
Shinichi Lieno2008 B 9 13 106% 222(059,8.33 T / i 5
WeiHe2016 Mm% 0 12 83% 10882[6.01,1807.37 e / i K
Wei-Aing Guot 2012 A7 w1 0.14[0.05,0.37] - 154 r” Q i ‘\‘
Total (95% CI) 1059 238 100.0% 192[183,4.46] & s o i
Toalosrts B 187 :

a e ! Il Il ] ! H
Heterageneity Tau’ﬂ 10 ChR= 42,08, df= 10 (P < 0.00001); P= 8% i 0 T i N /! ! } oR,
Testforoverall effect 2=1.52(F=0.13) Favours diganodulr Favours soltay 0.001 [i] 1 10 1000
A B

Figure 7: (A) Comparison of the 1-year diseases free survival rate between small solitary HCC and small
oligonodular HCC in Hepatic resection. Cl, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of
standard error by log odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 8: (A) Comparison of the 3-year diseases free survival rate between small solitary HCC and small
oligonodular HCC in Hepatic resection. Cl, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of
standard error by log odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 9: (A) Comparison of the 5-year diseases free survival rate between small solitary HCC and small
oligonodular HCC in Hepatic resection. Cl, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of
standard error by log odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 10: (A) Comparison of the 1-year overall survival rate between small solitary HCC and small oligonodular
HCC in RFA. CI, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by log odd ratio

for small solitary HCC and small oligonodular HCC.
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Figure 11: (A) Comparison of the 3-years overall survival rate between small solitary HCC and small oligonodular
HCC in RFA. CI, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by log odd ratio

for small solitary HCC and small oligonodular HCC.
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Figure 12: (A) Comparison of the 5-years overall survival rate between small solitary HCC and small oligonodular
HCC in RFA. CI, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by log odd ratio
for small solitary HCC and small oligonodular HCC.
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Figure 13: (A) Comparison of the 1-year diseases free survival rate between small solitary HCC and small
oligonodular HCC in RFA. ClI, confidence interval; M-H, Mantel-Haenszel; (B) Funnel plot of standard error by
log odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 14: (A) Comparison of the 3-years diseases free survival rate between small solitary HCC and small
oligonodular HCC in RFA. ClI, confidence interval; M-H, Mantel-Haenszel. (B) Funnel plot of standard error by
odd ratio for small solitary HCC and small oligonodular HCC.
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Figure 15: (A) Comparison of the 5-years diseases free survival rate between small solitary HCC and small
oligonodular HCC in RFA. ClI, confidence interval; M-H, Mantel-Haenszel. (B) Funnel plot of standard error by
log odd ratio for small solitary HCC and small oligonodular HCC.

DISCUSSION

In this study, we compared the OS and DFS differences
of the patients with HCC meeting Milan criteria between
small solitary HCC and small oligonodular HCC after
hepatic resection or radiofrequency ablation. It is the first
time to make meta-analyses to compare the survival
difference between small solitary HCC and small
oligonodular HCC after hepatic resection or
radiofrequency ablation. It showed that patients with
small solitary HCC had a better survival rate than those
patients with small oligo-nodular HCC after hepatic
resection or RFA. In the HR group, 1, 3 and 5-years OS
of the small solitary HCC sub-group were 93.9%, 81.7%,
and 72.0%, and the small oligonodular HCC sub-group
were 81.8%, 69.9%, and 45.4%, respectively. For the
DFS in the HR group, 1, 3 and 5 years of the small
solitary HCC sub-group were 75.6%, 55.9%, and 44.0%,
and the small oligonodular HCC sub-group, were 62.6%,
37.8%, and 11.1% respectively. In the RFA group, 1, 3
and 5 years OS of the small solitary HCC sub-group were
91.0%, 74.6%, and 54.5%, and the small oligonodular
HCC sub-group were 80.1%, 54.3%, and 38.2%,
respectively. For the DFS in the RFA group, 1, 3 and 5
years of the small solitary HCC sub-group were 71.0%,
47.3%, and 22.1%, and 58.0% and 33.4%, 8.2% of the
small oligonodular HCC sub-group, respectively.

There are many studies, including 4 RCTs, mainly aiming
at the outcome difference between HR and RFA.*® The
first RCT published in 2006, Chen et al did not identify
outcome differences between HR and RFA for only small
solitary HCC.® The second RCT in 2010 Huang et al and
Third RCT in 2017 Ng et al suggested a survival
advantage of surgical resection over RFA, and the
outcome of small solitary HCC sub-group was better than
that of small oligonodular HCC.?®* Many other studies
achieved the same conclusions. In 2012, Feng et al
published results that showed percutaneous RFA was
equivalent to surgical resection for overall survival, but it
was associated with increased local recurrence because of
the residual tumors.*

In fact, as early as 1979, Tang et al defined the small
HCC, which including small solitary HCC not more than
5 cm, and 2 HCCs not more than 5 cm of the total
diameter.? In 1993, Bismuth et al published an article
showing a better outcome of liver transplantation over
liver resection for one or two HCC smaller than 3 cm.*
Similarly in 2011, Fan et al showed that 5 year survival
of single liver cancer resection meeting the Milan criteria
was better (rate) than multiple liver cancer in the Milan
standard (70.7% and 46.0%), and noted that this
multinodular liver cancer may benefit from liver
transplantation."® According to the data from Zhongshan
Hospital of Fudan University, the China guideline
published in 2016, the Milan criteria was divided into two
subtypes named Ia and Ib, which also support our
results.

The limitation of our study should be considered. Firstly,
this meta-analysis included some variables such as
diseases process, operative procedures, ablation, and
operation duration which may have differed between the
cases. Eighteen studies were included in this study.
Secondly, among the total studies only 4 were RCTs,
which may have compromised the statistical power.>®
Nevertheless, our review mainly includes retrospective
studies whose limitations are well known. Thirdly the
majority of studies were from Asian countries because
they have the highest prevalence of cancer cases then the
Western countries. Finally, as mentioned above, overall
considerable heterogeneity was absorbed in our study.
Therefore, we expect that more researchers will perform
large, well-designed randomized controlled trials to
clarify which treatment is the most effective against HCC
in solitary tumor and oligonodular tumor.

CONCLUSION

At present scenario, our meta-analysis showed that both
OS and DFS of small solitary HCC sub -group were
better than those of small oligonodular HCC sub-group
meeting Milan criteria, whereas treated by HR or RFA.
HR had a better prognosis than RFA for both small
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solitary HCC and small oligonodular HCC meeting Milan
criteria.
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