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Background: Transcatheter arterial chemoembolization (TACE) combined with radiofrequency ablation
(RFA) intervention in prolonging the long-term survival and prognosis of patients with liver cancer are still
controversy compared with the traditional interventional therapy of RFA alone. This meta-analysis aimed to
compare the efficacy and safety of combination therapy versus RFA alone.

Methods: The related articles were searched in PubMed, Embase, MEDLINE, Science Direct, The
Cochrane Library, China National Knowledge Infrastructure (CNKI), Wanfang Database, Chinese Science
and Technology Journal Database, and China Biomedical Literature Database (CBM). The Chinese and
English search keywords included transcatheter arterial chemoembolization, TACE, radiofrequency ablation,
RFA, primary liver cancer, and liver tumor. The five evaluation criteria of randomized controlled trials (RCTS)
in Cochrane RoB 2.0 repeatedly independently evaluated the bias risks involved in the study and cross-
checked the results.

Results: A total of 7 articles were included, and the results of bias risk assessment show that 6 articles
described the generation of random sequences in detail; There were 3 articles describing allocation
concealment in detail; Operator blindness was used in 4 articles; The outcome indicators of 7 documents
were complete. The 3-year overall survival rate of the RFA combined with TACE group was significantly
better than that of the RFA group [odds ratio (OR) =1.97, 95% confidence interval (CI): 1.42-2.74, Z=4.05,
P<0.0001]. The 1-year and 3-year tumor recurrence-free survival rates in the RFA combined with TACE
group were significantly better than those in the RFA group (OR =1.88, 95% CI: 1.28-2.76, Z=3.23,
P=0.001; OR =2.11, 95% CI: 1.37-3.24, Z=3.38, P=0.0007). There was no significant difference in the
complication rate of patients with primary liver cancer between the RFA combined with TACE group and
the RFA group (OR =0.79, 95% CI: 0.45-1.39, Z=0.81, P=0.42).

Discussion: Meta-analysis results confirmed that TACE combined with RFA was safe and effective in
the treatment of primary liver cancer, and can improve the overall survival and recurrence-free survival of

patients with primary liver cancer.
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Introduction

Primary liver cancer, referred to as liver cancer, is an
epithelial malignant tumor originating from the liver (1).
Primary liver cancer is the fifth most common cancer
worldwide, accounting for 5.6% of all cancers (2-4).
With the continuous development of medicine, there
are various treatment methods for primary liver cancer,
including liver resection, liver transplantation, thermal
ablation, transcatheter arterial chemoembolization (TACE),
radiotherapy, and systemic therapy (5-7). TACE is suitable
for patients with advanced liver cancer, massive liver cancer,
multi-nodular liver cancer, liver cancer recurrence after liver
cancer surgery, and liver cancer rupture and hemorrhage
who are unresectable and have no serious impairment of
liver and kidney function. It can also be used to control local
pain, bleeding, and embolism venous fistula, among other
conditions (8,9).

Radiofrequency ablation (RFA) is the ablation technique
that has been used for the longest time in the treatment
of solid tumors (10). The principle is to puncture the
radiofrequency electrode into the tumor tissue, and the
ions in the tumor tissue rub and collide with each other
to produce thermobiological effects under the action of
a high-frequency alternating current of 375-500 kHz
(11-13). When the tissue is heated to above 60 °C, it can
cause coagulation necrosis of cells.

TACE can effectively reduce tumor blood supply and
reduce heat loss during RFA to enhance the therapeutic
effect of RFA. At the same time, TACE can assess tumor
ablation and enhance the therapeutic effect of sub-focal
lesions. In recent years, RFA combined with TACE has been
widely used in the treatment of primary liver cancer. Ren
et al. [2019] (14) showed that RFA combined with TACE had
better efficacy than RFA alone in the treatment of primary
liver cancer. However, Jiang et a/l. [2021] (15) concluded
that the combination regimen did not significantly improve
patient survival compared with RFA treatment alone.
Therefore, the effectiveness of combination therapy remains
controversial.

In order to determine whether RFA combined with
TACE has good efficacy and safety for primary liver cancer
treatment, existing relevant clinical trials were innovatively
and systematically screened and evaluated. It was expected
that quantitative and comprehensive conclusions can
be drawn, which have guiding significance for clinical
application and the selection of treatment methods. We
present the following article in accordance with the PRISMA
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reporting checklist (available at https://tcr.amegroups.com/
article/view/10.21037/tcr-22-816/rc).

Methods
Article retrieval

The required articles were searched and retrieved
from PubMed, Embase, MEDLINE, Science Direct,
The Cochrane Library, China National Knowledge
Infrastructure (CNKI), Wanfang Database, Chinese Science
and Technology Journal Database, and China Biomedical
Literature Database (CBM). Relevant randomized controlled
trials (RCTs) of TACE combined with RFA published
from the establishment of the database to September 20,
2021 were searched. Professional journals were manually
searched to avoid omissions. If the relevant data in the
included articles could not be obtained from the text, the
corresponding author was contacted. For the search strategy,
English search keywords included transhepatic arterial
chemoembolization, TACE, radiofrequency ablation,
RFA, primary liver cancer, and liver tumor. Chinese search
keywords included transcatheter arterial chemoembolization,
TACE, radiofrequency ablation, RFA, primary liver
cancer, and liver tumor. In the retrieval process, multiple
retrievals were carried out in the form of free combination
of keywords to obtain references that could be included, and
they were tracked down using search engines.

Inclusion and exclusion criteria of articles

In order to obtain high-quality research results, PICOS
principle is used to help complete the research design. P
(research object): the corresponding research object should
be determined according to the research objective. I/C
(intervention/control measures): define the intervention
measures and control measures. O (research results): the
main endpoint indicators with core significance for clinical
effectiveness evaluation. S (research design): determine the
included research type according to the analysis goal.

The inclusion criteria were defined as follows: the
research type was RCTs of TACE combined with RFA; the
subjects were patients with primary liver cancer diagnosed by
pathology or imaging examinations (over 18 years old); the
patients in the experimental group were treated with TACE
combined with RFA, and the patients in the control group
were treated with RFA alone; outcome indicators included
1-, 3-, and 5-year overall survival rates, 1- and 3-year tumor-
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free survival rates, and the complication rates of patients
with primary liver cancer.

The exclusion criteria were defined as follows: articles
which were reviews, animal experiments, letters, comments,
conference abstracts; patients with metastatic liver
cancer; combined with other treatment methods such as
immunotherapy and radiotherapy; studies with incomplete
original data such as repeated publications and survival.

Outcome indicators

The outcome indicators were the 1-, 3-, and 5-year overall
survival rates, 1- and 3-year tumor recurrence-free survival
rates, and complication rates for primary liver cancer.

Data extraction

"Two professionals used a unified Microsoft Excel (Microsoft,
the United States) spreadsheet to independently screen the
articles and extract data strictly according to the inclusion
and exclusion criteria, and cross-checked the final results.
If there was any disagreement, it could be resolved through
discussion. The abstracts of the searched articles were first
read, and if all the information could not be extracted, the
full text was read for screening. The extracted data included:
(I) basic information of the included studies, such as title,
first author, publication time, country, publication journal,
literature source; (II) basic characteristics of the research
subjects, such as gender ratio, age, sample size of the
experimental group and the control group; (III) outcome
indicators, including the 1-, 3-, and 5-year overall survival
rates, 1- and 3-year tumor recurrence-free survival rates, and
complication rates of primary liver cancer.

Assessment of bias risk

The articles included in this meta-analysis were repeatedly
independently evaluated and cross-checked by 2
professionals in strict accordance with the 5 evaluation
criteria of standard RCTs of the Cochrane RoB 2.0. If
there was any disagreement, it could be resolved through
discussion. The evaluation criteria included: (I) the random
sequence generation method; (II) the concealment of the
allocation scheme; (IIT) whether the researcher was blinded,
(IV) whether there was dropout or loss to follow-up, and
whether the outcome data was complete; (V) whether
the number of patients in each group and their age were
comparable, whether there was a selection bias, and whether
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there was a chance effect and its magnitude. Each entry was
assessed using “low risk”, “high risk”, and “unclear risk”.
The research evidence was graded A, B, and C according to
the quality from strong to weak.

Statistical methods

The bias risk of the included articles was assessed using
the risk of bias assessment chart of RevMan 5.3 software
(Cochrane, the United States). Enumeration data were
expressed as odds ratio (OR) and 95% confidence interval
(CI). Heterogeneity among the articles was assessed using
the chi-square test (Chi’) and the I’ test. If I’<50% and
P>0.1, the degree of heterogeneity was considered to be low,
and the fixed effect model (FEM) was used for combined
analysis. If I’>50% and P<0.1, the degree of heterogeneity
was considered to be high, and the random effects model
(REM) was used for combined analysis. An inverted funnel
plot was used to test for publication bias. The difference was
considered to be statistically significant at P<0.05.

Sensitivity analysis

Sensitivity analysis of efficacy indicators was performed
by changing the effect model (REM/FEM) to assess the

reliability of the conclusions obtained.

Results

Retrieval vesults and basic information of the included
articles

A total of 217 articles were obtained by searching
databases, 25 articles were repeatedly published, 48 articles
were unqualified, and 23 articles were excluded for other
reasons, so the remaining 121 articles were selected. By
reading the abstracts and titles, 36 articles were deleted
and 85 articles were left, then 62 research reports and
reviews were excluded, leaving 23 articles. After the full
texts were read, 7 non-RCTs were excluded, 6 articles were
excluded as the survival rate data of the studies could not
be further extracted, 3 articles did not study primary liver
cancer, and 7 articles were finally included in the meta-
analysis. Figure 1 is a flow chart of the article retrieval
process.

The quality evaluation results showed that the evaluation
grade of 2 articles was A, and the evaluation grades of 5
articles were B. All 7 articles met the inclusion criteria,
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Figure 1 Flowchart of the article retrieval process.

and there were 754 cases of liver cancer. In the 7 articles,
the sample size ranged from 36 to 196 cases. All 7 articles
described the 1-, 3-, and 5-year overall survival rates for
primary liver cancer, 5 articles described the 1- and 3-year
tumor recurrence-free survival rates, and 5 articles described
the complication rates. Tible I lists the basic characteristics
of the included articles.

Risk of bias assessment results of the included articles

Figure 2 and Figure 3 are the reference risk bias assessment
graph and summary graph drawn by RevMan 5.3 software.
Of the 7 RCTs in this meta-analysis, 6 described the

generation of random sequences in detail, 3 RCTs described
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® The research type was incorrect
(n=7)

® The diagnostic result data was
incomplete (n=6)

e The research subjects did not
have primary carcinoma of the
liver (n=3)

allocation concealment in detail, and patient blinding was
not described due to different quality methods. Four articles
used operator blinding, and all 7 had complete outcome
measures. Except for patient blinding, all other risks of bias

were low.

Meta-analysis results of 1-, 3-, and 5-year overall survival
in primary liver cancer

A total of 7 articles (16-22) analyzed the 1-year overall
survival rate of primary liver cancer. There were 379 cases in
the experimental group and 375 cases in the control group.
Figure 4 is a forest plot of 1-year overall survival for primary
liver cancer, analyzed using the FEM. The 1-year overall
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Table 1 Basic characteristics of the included articles

1301

First
author

Year of

Number of patients

Intervention

Average size of
tumor (cm)

Child-Pugh grade A/B/C

group

group

group

publication Eyperimental Control Experimental Control Experimental Control
group

group group

Experimental

group

Control
group

Outcome indicators

Cheng
(16)

Morimoto
(17

Peng (18)

Peng (19)

Shibata
(20)

Yang (21)

Yang (22)

2008

2010

2012

2013

2009

2008

2009

96

19

69

94

46

24

31

100

18

70

95

43

12

37

TACE + RFA  RFA

TACE + RFA  RFA

TACE + RFA  RFA

TACE + RFA  RFA

TACE + RFA  RFA

TACE + RFA  RFA

TACE + RFA  RFA

4.96+1.34 4.98+1.35

3.6+0.7 3.7+0.6

3.47+1.44 3.39+1.35

1.7+0.6 1.6+0.5

6.6+£0.6 5.2+0.4

1.7-7.3 2-6.4

55/41/0

18/1/0

90/4/0

60/9/0

32/14/0

ND

20/10/1

60/40/0

16/2/0

90/5/0

59/11/0

33/10/0

ND

23/13/1

1-, 3-, and 5-year
overall survival and
complication rates for
primary liver cancer

1-, 3-, and 5-year
overall survival,

1- and 3-year

tumor recurrence-
free survival, and
complication rates for
primary liver cancer

1-, 3-, and 5-year
overall survival,

1- and 3-year

tumor recurrence-
free survival, and
complication rates for
primary liver cancer

1-, 8-, and 5-year
overall survival,

1- and 3-year

tumor recurrence-
free survival, and
complication rates for
primary liver cancer

1-, 3-, and 5-year
overall survival,

1- and 3-year

tumor recurrence-
free survival, and
complication rates for
primary liver cancer

1-year overall survival
for primary liver
cancer

1-, 3-, and 5-year
overall survival rates
and 1-year tumor
recurrence-free
survival rates for
primary liver cancer

TACE, transarterial chemoembolization; RFA, radiofrequency ablation; ND, not described.
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Figure 2 Risk of bias assessment chart of the included articles.
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Figure 3 Summary chart of the bias risk assessment of the included
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survival rates of the 7 articles showed Chi’ =1.70, degree
of freedom (df) =5, I’=0%, and P=0.89, so there was no
heterogeneity. The 1-year overall survival rate of the RFA
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0% 25% 50% 75% 100%
[l High risk of bias

combined with TACE group was significantly better than
that of the RFA group, and the difference was statistically
significant (OR =2.73, 95% CI: 1.75-4.26, Z=4.42,
P<0.00001).

A total of 6 articles (16-20,22) analyzed the 3-year overall
survival rate of patients with primary liver cancer. There
were 355 cases in the experimental group and 363 cases in
the control group. Figure 5 is a forest plot of 3-year overall
survival for primary liver cancer. The heterogeneity test of
the 3-year overall survival rates of 6 articles using the FEM
showed Chi’ =6.24, df =5, I’'=20%, and P=0.28, so there was
no heterogeneity in each study group. The 3-year overall
survival rate of the RFA combined with TACE group was
significantly better than that of the RFA group, and the
difference was statistically significant (OR =1.97, 95% CI:
1.42-2.74, Z=4.05, P<0.0001).

A total of 4 articles analyzed the 5-year overall survival
rate of patients with primary liver cancer. There were 290
cases in the experimental group and 302 cases in the control
group. Figure 6 is a forest plot of 5-year overall survival for
patients with primary liver cancer, which was analyzed using
the FEM. The heterogeneity analysis on the 5-year overall
survival rates of 4 articles showed Chi’ =6.43, df =3, I’=53%,
and P=0.09, and there was no heterogeneity in each study
group. The 5-year overall survival rate of the RFA combined
with TACE group was significantly better than that of the
RFA group, and the difference was statistically significant
(OR =2.35,95% CI: 1.28-4.32, Z=2.74, P=0.006).

Figure 7 is a funnel plot of the 1-year overall survival
rate of primary liver cancer. The circles representing the
included articles were concentrated near the midline and
were basically symmetrical. It was inferred that there was no
publication bias in the results of this meta-analysis.
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TACE+RFA RFA

Cheng2008 83 96 67 100 35.7%
Morimoto2010 19 19 16 18 1.7%
Peng2012 65 69 57 70 13.2%
Peng2013 87 94 81 95 24.1%
Shibata2009 46 46 43 43
Yang2008 16 24 7 12 125%
‘Yang2009 27 31 27 37 12.8%
Total (95% CI) 379 375 100.0%
Total events 343 298

Heterogeneity: Chiz = 1.70, df = 5 (P = 0.89); I = 0%
Test for overall effect: Z = 4.42 (P < 0.00001)
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Figure 4 Forest plot of 1-year overall survival for patients with primary liver cancer. TACE, transarterial chemoembolization; RFA,

radiofrequency ablation; CI, confidence interval; Chi’, chi-square test; df, degree of freedom.
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Figure 5 Forest plot of 3-year overall survival for patients with primary liver cancer. TACE, transarterial chemoembolization; RFA,

radiofrequency ablation; CI, confidence interval; Chi’, chi-square test; df, degree of freedom.
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Figure 6 Forest plot of 5-year overall survival for patients with primary liver cancer. TACE, transarterial chemoembolization; RFA,

radiofrequency ablation; CI, confidence interval; Chi’, chi-square test; df, degree of freedom.

Meta-analysis of the 1- and 3-year tumnor recurrence-free
survival rates

A total of 5 articles analyzed the 1-year tumor recurrence-
free survival rate of patients with primary liver cancer. There
were 259 cases in the experimental group and 263 cases
in the control group. Figure § is a forest plot of the 1-year
tumor recurrence-free survival rate of patients with primary
liver cancer, which was analyzed using the FEM. The 1-year
tumor recurrence-free survival rates of 5 articles of primary
liver cancer were tested for heterogeneity, and the results

revealed Chi’ =3.02, df =4, I’=0%, and P=0.55, indicating

© Translational Cancer Research. All rights reserved.

that there was no heterogeneity in each study group. The
l-year tumor recurrence-free survival rate in the RFA
combined with TACE group was significantly better than
that in the RFA group, and the difference was statistically
significant (OR =1.88, 95% CI: 1.28-2.76, Z=3.23, P=0.001).

A total of 3 articles analyzed the 3-year tumor recurrence-
free survival rate of patients with primary liver cancer.
There were 209 cases in the experimental group and 208
cases in the control group. Figure 9 is a forest plot of the
3-year tumor recurrence-free survival rate for patients with
primary liver cancer, which was analyzed using the FEM.
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The 3-year tumor recurrence-free survival rates of 3 articles
were tested for heterogeneity, and the results showed Chi’
=0.24, df =2, I’=0%, and P=0.89, indicating that there was
no heterogeneity in each study group. The 3-year tumor
recurrence-free survival rate in the RFA combined with
TACE group was significantly better than that in the RFA
group, and the difference was statistically significant (OR
=2.11,95% CI: 1.37-3.24, Z=3.38, P=0.0007).

Figure 10 is a funnel plot of the 1-year tumor recurrence-
free survival rate of patients with primary liver cancer. The
circles representing the included articles were concentrated

0.0
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1.0 A

SE (log[OR])

1.5 4

2.0 1 — — e
0.005 0.1 1 10 200
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Figure 7 Funnel plot of 1-year overall survival for patients with

primary liver cancer. SE, standard error; OR, odds ratio.

TACE+RFA RFA

Morimoto2010 13 19 10 18 8.4%
Peng2012 55 69 45 70 23.6%
Peng2013 75 94 63 95 32.9%
Shibata2009 31 46 29 43 254%
Yang2009 25 31 21 37  9.6%
Total (95% Cl) 259 263 100.0%
Total events 199 168

Heterogeneity: Chi? = 3.02, df = 4 (P = 0.55); I = 0%
Test for overall effect: Z = 3.23 (P = 0.001)

Figure 8 Forest plot of the 1-year recurrence-free tumor incidence of patients with primary liver cancer. TACE, transarterial

Yu et al. Meta-analysis on RFA to treat primary liver cancer

near the midline, which was basically symmetrical. It could
be inferred that there was no publication bias in the results
of this meta-analysis.

Meta-analysis of complication rates

A total of 5 articles analyzed the survival rate of patients
with complications of primary liver cancer. There were
324 cases in the experimental group and 326 cases in the
control group. Figure 11 is a forest plot of the complication
rate of patients using the FEM. The main complications
included ascites, pleural effusion, gastrointestinal bleeding,
liver abscess, cholecystitis, spontaneous bacterial peritonitis,
tumor cell seeding, skin burns, biliary stricture, and small
bowel obstruction. The heterogeneity test was performed,
and the results showed that Chi’ =4.01, df =4, I’=0%,
P=0.40, indicating that there was no heterogeneity in each
study group. There was no significant difference in the
complication rate of patients with primary liver cancer
between the RFA combined with TACE group and the RFA
group (OR =0.79, 95% CI: 0.45-1.39, Z=0.81, P=0.42).
Figure 12 is a funnel plot of the complication rate of
patients with primary liver cancer. The circles representing
the included articles were concentrated near the midline and
were basically symmetrical. It could be inferred that there
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Figure 9 Forest plot of the 3-year recurrence-free tumor incidence of patients with primary liver cancer. TACE, transarterial
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was no publication bias in the results of this meta-analysis.

Sensitivity analysis

Sensitivity analysis was performed after excluding each
study one by one. Figure 13 is a forest plot of the 1-year
overall survival rate of patients with primary liver cancer,
which was analyzed using the REM. The results showed
that OR =2.70, 95% CI: 1.72-4.23, Z=4.33, and P<0.0001.
The pooled effect value was still statistically significant,
and the forest plot results did not change direction,
indicating that the pooled effect was valid and credible.

Discussion

Primary liver cancer is a common malignant tumor with
insidious onset and poor curative effect. Surgical resection
is always the most ideal treatment for liver cancer (23).
However, most patients are in the middle and late stages
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Figure 10 Funnel plot of the l-year recurrence-free tumor
incidence of patients with primary liver cancer. SE, standard error;
OR, odds ratio.
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when they are diagnosed, and they are prone to liver
cirrhosis, which leads to poor liver function. The tumor is
close to large blood vessels, which makes surgical resection
more difficult. In addition, some patients are older and have
a poor general condition, so surgical treatment cannot be
performed. Therefore, non-surgical treatment is suitable for
most patients to improve the efficacy. With the extension
of modern physics technology to the medical field, and
the wide application of modern imaging technology,
microelectronics, computer information processing, and
other technologies in the medical field, RFA of liver cancer
occupies an important place in the overall treatment mode of
liver cancer, and its increasingly important role has opened
up a wider opportunity for the treatment of liver cancer (24).

Scholars such as Rossi er al. [1990] (25) have conducted
systematic research on RFA and significantly improved
the efficacy of RFA. Under the guidance of computed
tomography (CT) or ultrasound, the ablation needle is
inserted into the tumor through percutaneous puncture,
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Figure 12 Funnel plot of complication rates. SE, standard error;
OR, odds ratio.
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Figure 11 Forest plot of complication rates. TACE, transarterial chemoembolization; RFA, radiofrequency ablation; CI, confidence interval;

Chi’, chi-square test; df, degree of freedom.
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Yang2009 27 31 27 37 124% 2.50 [0.70, 8.96] T

Total (95% CI) 379 375 100.0% 2.70 [1.72, 4.23] <>

Total events 343 298

Heterogeneity: Tau? = 0.00; Chiz = 1.70, df = 5 (P = 0.89); I> = 0% 0_605 of p ; 150 2(-"0

Test for overall effect: Z = 4.33 (P < 0.0001)

Favours [experimental] Favours [control]

Figure 13 Forest plot of 1-year overall survival for patients with primary liver cancer. TACE, transarterial chemoembolization; RFA,

radiofrequency ablation; CI, confidence interval; Chi’, chi-square test; df, degree of freedom.

and the high-frequency current causes the tissue ions in the
living body to vibrate in the direction of the current change,
so that the tissue ions affected by the current around the
electrodes rub against each other to generate heat. This
results in local tissue protein denaturation, cell membrane
disintegration, coagulation necrosis, and even charring, and
finally complete tumor treatment. Some scholars believe
that the clinical efficacy of TACE combined with RFA
in the treatment of primary liver cancer is significantly
superior to that of RFA alone. Kirikoshi ez /. [2009] (26)
observed 268 patients with primary liver cancer, and found
that TACE combined with RFA treatment improved the
survival rate of patients compared with TACE alone, with a
statistically significant difference. However, it has also been
reported that there is no significant difference in the clinical
efficacy of TACE combined with RFA and RFA alone in the
treatment of primary liver cancer (27-30).

This meta-analysis collected a number of high-quality
RCT5 to analyze and compare the clinical efficacy of TACE
combined with RFA and RFA alone in the treatment of
primary liver cancer, hoping to provide a reference for the
selection of clinical interventional therapy for liver cancer.
Seven RCTs with a total of 754 patients were included in
this meta-analysis. The results of this meta-analysis showed
that RFA combined with TACE could improve the 1-, 3-,
and 5-year overall survival rates and 1- and 3-year tumor
recurrence-free survival rates of patients with primary liver
cancer, which was significantly better than that of RFA
alone (P<0.05). Such results are consistent with the findings
of Chen ez al. [2016] (31). In addition to this, there was no
significant difference in the incidence of major complications
between the two groups, indicating a favorable safety profile
for both combination therapy and RFA alone.

© Translational Cancer Research. All rights reserved.

Through sensitivity analysis, it was confirmed that the
conclusions obtained by applying different analysis models in
this meta-analysis were consistent, and the results had good
stability. The distribution of included studies in the funnel
plot was symmetrical and there was no publication bias. This
meta-analysis was limited by the number and level of existing
clinical trials. The included articles were all RCTs, and the
sample size of each study was generally small. The cases
were all hospital controls, and selection bias could not be
completely ruled out. In addition, due to the limitations of
the objective conditions, the search scope may not cover all
relevant literature, which reduced the strength of this study
to a certain extent, and high-quality, large-sample RCTS are
needed to confirm in the future.

Conclusions

Relevant articles on TACE combined with RFA in the
treatment of primary liver cancer were screened and
included in this meta-analysis, aiming to compare the
efficacy and safety of combined therapy and RFA alone in
the treatment of primary liver cancer. Meta-analysis results
confirmed that TACE combined with RFA was safe and
effective in the treatment of primary liver cancer, and can
improve the overall survival and recurrence-free survival
of patients with primary liver cancer. However, due to the
small sample size, the test performance may be reduced.
Therefore, it is necessary to further expand the sample size
in terms of research design in the future, strictly abide by the
standards of randomized controlled experiments, enhance
the consistency between studies, and improve the quality of
research, so as to obtain rigorous experimental conclusions.
In conclusion, this meta-analysis showed guiding value for
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the treatment of primary liver cancer.
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