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Abstract. Background/Aim: We aimed to investigate the
prognosis of patients who received radiofrequency ablation
(RFA) for liver metastases of unresectable colorectal cancer
(CRC). Patients and Methods: We retrospectively compared
147 patients treated for CRC liver metastases, who underwent
RFA (n=26), resection (n=92), and chemotherapy (n=29)
between 2001 and 2021. Results: RFA and chemotherapy were
performed for unresectable or non-operable cases, and
resection was performed for suitable cases. The median overall
survival (OS) was 44.9, 49.5, and 11.6 months for patients who
underwent RFA, resection, and chemotherapy, respectively. RFA
led to a significantly shorter OS compared to resection
(p=0.027) but to a longer OS compared to chemotherapy
(p=0.003). The 5-year survival rates were 34.6% and 42.4%
for patients who underwent RFA and resection, respectively
(p=0.508). Conclusion: RFA has the potential to achieve longterm survival or radical cure, even for unresectable or nonoperable cases of CRC with liver metastasis.

Liver metastasis in colorectal cancer (CRC) is a prognostic
factor; it is important to control metastasis for improved longterm prognosis. Liver metastases develop in approximately 30%
of all CRC patients during their follow-up period and cause at
least two-thirds of CRC deaths (1). Owing to improvements in
perioperative management and surgical techniques, the 5-year
survival rate increased to approximately 50%, and the median
overall survival (OS) increased to over 60 months for patients
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undergoing resection for liver metastases of CRC in the recent
years (2). The median OS for patients with metastatic CRC was
limited to approximately 8-12 months when fluorouracil and
leucovorin were the only therapeutic options (3). Recently, the
appearance of irinotecan, oxaliplatin, molecular-targeted drugs,
and immune checkpoint inhibitors, and new concept of
medication methods have improved prognosis, and the median
OS has increased up to 2 years. However, it is difficult to expect
a cure or obtain a long-term prognosis comparable to that of
patients who can receive local treatment, such as surgery in
resectable cases (4-9). Conversion surgery is currently widely
accepted for unresectable liver metastases with the benefit of
progress of chemotherapy. The response, resection and survival
rate are closely related, and asking for opportunities of local
treatment while performing systemic multidisciplinary treatment
is considered to be the key to radical cure or long-term survival
(1, 10, 11).
Radiofrequency ablation (RFA) was introduced in the late
1990s as a local treatment method with minimal invasion and
low morbidity. A therapeutic strategy combining RFA for
chemotherapy and surgery was examined in a clinical trial
for the local control of unresectable liver metastases (12).
The combined use of RFA in multidisciplinary treatment is
considered to further prolong the prognosis of patients
following careful selection of the indication according to the
treatment schedule, background factors, and lesion factors
for each individual case (13, 14).
The objective of this study was to retrospectively
investigate the clinical and oncological profiles and prognosis
of patients who received multidisciplinary treatment
containing RFA for liver metastases of CRC, not suitable for
complete resection or is non-operable, compared with
complete resection or chemotherapy, at a single institution.

Patients and Methods

Study design. This study was performed in accordance with the
Declaration of Helsinki and was approved by the Research and
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Ethics Committee of Tokyo Medical University (study approval no:
T2019-0054). Informed consent was obtained from all the patients.
Data were collected from medical records and our database.
We retrospectively selected and analyzed data of 147 patients
treated for liver metastases of CRC in the Department of
Gastrointestinal and Pediatric Surgery, Tokyo Medical University
between November 2001 and April 2021. The patients were divided
into three groups, as follows. Twenty-six consecutive patients
received multidisciplinary treatment containing chemotherapy
and/or surgery and at least one RFA between September 2002 and
March 2021 (RFA group: Group A). Ninety-two consecutive
patients underwent hepatic resection for resectable liver metastases
between September 2003 and April 2021 (resection group, Group
B). Twenty-nine consecutive patients received only systemic
chemotherapy for CRC with liver metastases because local
treatment was not indicated during the entire period between
November 2001 and May 2012 (chemotherapy group: Group C). All
patients were diagnosed with liver metastases based on computed
tomography (CT), magnetic resonance imaging (MRI),
ultrasonography (US), or positron emission tomography (PET).
The factors related to unresectable liver metastases were defined
as follows: metastatic lesions adjacent to or clearly infiltrating two
or more major hepatic veins, portal bifurcation or subhepatic
inferior vena cava, metastatic lesions adjacent to or clearly
infiltrating the right or left branch of the portal vein and the major
hepatic vein in the contralateral lobe, and remnant liver volume after
resection of 40% or less of the pre-resected non-cancerous liver
volume because of the number or lobe localization of the tumor.
Cases other than unresectable liver metastases were defined as
resectable liver metastases. Patient factors included the presence of
hepatic dysfunction intolerable to hepatic resection and systemic
disease that is a contraindication to general anesthesia.
RFA was performed when the case was untreatable with surgery
alone, when hepatectomy could not be performed due to a
comorbidity, when other distant metastases were present but liver
metastasis influenced the prognosis, or when patients wished to
avoid surgery. RFA was performed percutaneously under local
anesthesia and sedation using US and CT or under laparotomy with
general anesthesia in combination with surgery.
Group C patients were diagnosed with liver metastasis as a
prognostic factor, even if there were other metastases, and received
only systemic chemotherapy that included FOLFOX (5-fluorouracil,
leucovorin, and oxaliplatin) at any time during their therapeutic
course. All patients in this study were able to select FOLFOX and
FOLFIRI (5-fluorouracil, leucovorin, and irinotecan) in any period,
as well as CAPOX (capecitabine, oxaliplatin), SOX (S-1,
oxaliplatin), IRIS (irinotecan, S-1), and others, depending on the
case and period. Since the use of molecular-targeted drugs was
permitted after domestic approval was obtained under the Japanese
medical system, bevacizumab has been in use since April 2007;
cetuximab, since July 2008; panitumumab, since April 2010; and
ramucirumab, since May 2016. The other groups also received the
same chemotherapy, as necessary, after recurrence that did not
respond to local treatment.
Assessment parameters for all patients were as follows: general
information [age, sex, serum carcinoembryonic antigen (CEA) and
carbohydrate antigen 19-9 (CA19-9) level at diagnosis of liver
metastases, primary lesion, histopathological type, distant metastases
other than liver metastases, overall survival, 5-year survival rate], and
information on liver metastases (synchronous/metachronous, number
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and maximum diameter of lesion, lobe of lesion existence, severity
classification by number and size). Since both synchronous and
metachronous cases were included, the start of the observation period
was defined as the time of diagnosis of liver metastases. Additional
parameters for Groups A and B were as follows: pathological TNM
classification at the first diagnosis, with/without perioperative
adjuvant chemotherapy, and number of hepatectomies. The
parameters specific to Group A were as follows: total number of
enforcements for RFA, total number and maximum diameter of
lesions treated by RFA in the therapeutic course, approach method,
and reasons for performing RFA.

Severity classification for liver metastases. Severity classification was
determined at the first diagnosis of liver metastases by the combination
of the number and maximum diameter of lesions. Images were
evaluated using CT, MRI, and US. The classification was as follows:
HX, liver metastasis cannot be assessed; H0, no liver metastasis; H1,
1-4 metastatic tumors, all of which are ≤5 cm in maximum diameter;
H2, not H1 or H3; and H3, five or more metastatic tumors, at least
one of which is >5 cm in maximum diameter. This system was defined
by the Japanese Classification of Colorectal, Appendiceal, and Anal
Carcinoma Third English Edition (15).

Statistical analysis. To assess statistical significance, univariate
analyses were performed using the Fisher’s exact test, Student’s ttest, and Mann-Whitney U-test. Survival curves were calculated
using the Kaplan–Meier method, and statistical differences in
survival were identified using the log-rank test for univariate
analysis and Cox proportional hazards models for multivariate
analysis. Statistical analyses were performed using the IBM SPSS
Statistics ver. 27 (IBM Corp, Armonk, NY, USA). Statistical
significance was set at p<0.05.

Results

During the study period, a total of 147 patients were treated for
liver metastases of CRC. There were 26 patients (17.7%) treated
with RFA, 92 patients (62.6%) treated mainly with surgery, and
29 patients (19.7%) treated mainly with chemotherapy. The
clinicopathological characteristics of patients are shown in Table
I, and survival outcomes are shown in Table II for each group.
The clinical characteristics of the RFA performed for Group A
are shown in Table III. Oncological analyses of OS are shown
in Table IV and Table V.

Characteristics of patients. There were 26 patients in Group
A, of whom 19 were men and 7 were women. The median
age was 62.5 years (range=45-83 years). The five-year
survival rate was 34.6%, and the median OS was 44.9
months (range=9.8-157.2 months). There were 92 patients in
Group B, 61 men and 31 women. The median age was 65.5
years (range=28-87 years). The five-year survival rate was
42.4%, and the median OS was 49.5 months (range=0.8190.8 months). Group C comprised 29 patients, 22 men and
7 women. The median age was 63 years (range=39-80
years). The five-year survival rate was 6.9%, and median OS
was 11.6 months (range=2.1-77.5 months).
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Table I. Clinicopathological characteristics of the patients.

Gender (male/female)
Age (years)†
CEA (ng/ml)†
CA19-9 (ng/ml)†
Primary lesion (colon/rectum)
Histopathological type (tub1/tub2/muc/por/ND)
Other distant metastases (yes/no)
Synchronous/Metachronous
Number of metastases‡
Mean
Single/Multiple
Maximum diameter of metastases (cm)‡
≤3 cm/>3 cm
Location of liver metastases
Unilateral/bilateral
H1/H2/H3
H1/Others
H3/Others
p-T (1/2/3/4a/4b/ND)
≤T3/>T4a
p-N (0/1/2/3/ND)
N0/N+
Perioperative adjuvant chemotherapy (yes/no)
Number of hepatectomy (0/1/2/3)
≤1/≥2

Group A: RFA
(n=26)

19/7
62.5 (45-83)
15 (1.2-789)
57.9 (2.2-3,630)
16/10
4/20/-/-/2
8/18
19/7
5.8 (1-19)
3/23
3.9 (1-8)
14/12

Group B: Resection
(n=92)
61/31
65.5 (28-87)
10.7 (1.4-1,393)
22.4 (0.6-7,400)
63/29
20/60/3/1/8
10/82
55/37
2.4 (1-11)
47/45
4.0 (0.3-27)
48/44

6/20
8/17/1
8/18
1/25
0/1/13/9/2/1
14/11
8/10/6/0/2
8/16
24/2
6/13/4/3
19/7

66/26
65/23/4
65/27
4/88
4/10/46/19/11/2
60/30
43/32/16/0/1
4348
75/17
0/79/11/2
79/13

Group A: RFA
(n=26)

Group B: Resection
(n=92)

p-Value
0.637*
0.463***
0.657**
0.043**
0.637*
0.026*
0.165*

0.000**
0.000
0.617**
1.000*
0.000*

0.000*
1.000*

0.352*

0.255*
0.636*

0.143*

Group C: Chemotherapy
(n=29)
22/7
63 (39-80)
61 (1-2,586)
36.9(0.6-3,560)
17/12
10/16/1/2/0
11/18
25/4
6.9 (1-26)
8/21
5.6 (1-27)
11/18
14/15
10/10/9
10/19
9/20

p-Value
1.000*
0.720***
0.042**
0.660**
1.000*
0.777*
0.490*

0.684**
0.185
0.376**
0.285*
0.091*

1.000*
0.013*

29/0/0/0

Data are shown as †median/‡mean and interquartile ranges. *Fisher’s exact test; **Mann-Whitney U-test; ***Student’s t-test. RFA: Radiofrequency
ablation; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; CEA level: CA19-9 level and Number of metastases are at diagnosis
of liver metastasis; ND: no data.
Table II. Survival outcome of patients for each group.

Overall survival
Five-year survival (yes/no)
Five-year survival rate (%)

44.9 (9.8-157.2)
9/17
34.6

49.5 (0.8-190.8)
39/53
42.4

p-Value
0.027*
0.508**

Group C: Chemotherapy
(n=29)
11.6 (2.1-77.5)
2/27
6.9

p-Value
0.003*
0.017**

Data are shown as median and interquartile ranges. *Log-rank test; **Fisher’s exact test. RFA: Radiofrequency ablation.

Comparison of Groups A and B. In Group A, the CA19-9
level was significantly higher (p=0.043), the number of
metastases was significantly higher (p=0.000), unilateral
metastases were significantly fewer (p<0.001), the
proportion of H1 grade was significantly lower (p<0.001),
and other distant metastases were significantly higher
(p=0.026) than in Group B (Table I). OS was significantly
shorter in Group A (p=0.027), and there was no significant
difference in the 5-year survival rate (p=0.508) between the
two groups (Table II, Figure 1).

Comparison of Groups A and C. In Group A, the CEA level
was significantly lower (p=0.042), and the proportion of H3
grade was also significantly lower (p=0.013) (Table I). OS
was significantly longer (p=0.003) and the 5-year survival
rate was significantly higher (p=0.017) in Group A than in
Group C (Table II, Figure 1).

Clinical characteristics of patients treated with RFA in Group
A. A total of 26 patients underwent RFA (Table III). Twentyone patients underwent RFA once, and five patients underwent
5541
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Table III. Clinical characteristics of patients who received RFA in
Group A.
Total number of enforcements

Total number of treated lesions
Maximum diameter of treated lesions
>3 cm
≤3 cm
Approach method (Percutaneous/Laparotomy)
Reasons for RFA
Unresectable liver metastases
Un-operable due to comorbidities
Refusal of surgery
Other distant metastases
Local recurrence during the follow-up period (yes/no)

One: 21 cases
Two: 5 cases
2.8 (1-6)
2.5 (0.5-8)
7 cases
19 cases
17/9
20 cases
2 cases
1 case
3 cases
8/18

Data are shown as mean and interquartile ranges. RFA: Radiofrequency
ablation.

RFA twice in their therapeutic course. The total number of
treated lesions was 2.8 (range=1-6). The maximum diameter
of the treated lesions was 2.5 cm (range=0.5-8 cm); lesion in
7 cases were sized >3 cm, while 19 were <3 cm. Seventeen
cases involved the percutaneous approach and nine involved
laparotomy. Reasons for RFA included unresectable liver
metastases in 20 cases, non-operable due to comorbidities in
2 cases, refusal of surgery in 1 case, and existence of other
distant metastases in 3 cases.
Local recurrence of lesions that underwent RFA occurred
in 8 of the 26 cases. Regarding local recurrence, the
maximum diameter of metastases (>3 cm) was not a
significant risk factor (p=1.000) as evaluated by Fisher’s
exact test, and the total number of treated lesions did not
reach a significant level (p=0.120) to be considered as a risk
factor by the Mann-Whitney U-test.

Comparison between the three groups for overall survival by
H classification. For all groups, OS was longer in the H1
grade than in the H2 grade (p=0.014) and longer in the H2
grade than in the H3 grade (p=0.007) (Figure 2).

Oncological analysis for overall survival. Synchronous/
metachronous (p=0.041), maximum diameter of metastases
(≤3 cm or >3 cm) (p=0.002), H1 grade (p=0.001), and H3
grade (p<0.001) had significant differences in OS among the
three groups (Table IV). The maximum diameter of
metastases (≤3 cm or >3 cm) (p=0.025), H1 grade
(p=0.009), H3 grade (p=0.002), and pathological T factor
(p=0.002) showed significant differences in OS between
Groups A and B (Table IV). No factor had a significant
difference in OS within Group A alone (Table IV).

Multivariate analysis for overall survival. H3 grade was an
independent significant risk factor for OS by multivariate
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analysis among the three groups [odds ratio (OR)=2.335; 95%
confidence interval (CI)=1.139-4.786; p=0.021; Table V].
Pathological T factor (>T4a) was an independent significant
risk factor for OS in the multivariate analysis in Groups A and
B (OR=2.097; 95%CI=1.219-3.609; p=0.007; Table V).

Discussion

The objective of this study was to determine whether RFA
can contribute to the prolongation of OS by controlling
unresectable liver metastases as a local treatment. For nonoperable cases or those not suitable for complete resection,
RFA is often performed mainly or adjunctively as a local
treatment in addition to chemotherapy. Some studies,
including a clinical trial, have shown that supplemental RFA
indicated longer survival than chemotherapy alone (12, 14,
16, 17). Surgery is the first choice for the treatment and
long-term survival of patients with liver metastases. There
are a number of retrospective studies comparing RFA and
surgery, most of these studies indicate that surgery is
superior to RFA in terms of the 5-year survival rate, median
OS, and disease-free survival (DFS). However, in reality, it
is difficult to compare these two strategies because the RFA
group includes more extrahepatic disease, comorbidities,
prior liver resection, and higher serum CEA levels (18-21).
Local treatment, such as surgery and RFA, and systemic
treatment, such as chemotherapy, serve different therapeutic
purposes, as these vary in treatment target and intensity.
Local treatment, which has a very strong antitumor effect for
the treated area, is mainly indicated for radical cure, where
the affected area is only where lesions can be recognized
macroscopically by images. In contrast, systemic treatment
targets tumor cells throughout the body aiming at tumor
reduction and is selected for the purpose of prolongation of
prognosis, adjuvant therapy, and bridging to local treatment.
However, systemic treatment has a weaker antitumor effect
compared to local treatment, can induce treatment resistance,
and varies in terms of the therapeutic effect among
individuals. It is standard to control all lesions to achieve
radical cure when local treatment is used, except for
palliative treatment. Similarly, resection of only the primary
lesion does not prolong OS of patients with CRC with distant
metastases, and it is important to control all distant lesions
(22). Liver metastases will cause at least two-thirds of CRC
deaths and can be a major prognostic factor. Thus,
controlling liver metastases contributes to prolongation of
OS even in the presence of other distant metastases (1).
Our results indicate that Group A was superior to Group C
(p=0.003) in terms of OS. Both groups were considered
unresectable or non-operable, and nearly 50% of them had
other distant metastases; therefore, the oncological
background was not favorable. It is hypothesized that Group
A had a longer OS than Group C because the local treatment
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Table IV. Oncological analysis for overall survival.

Primary lesion (colon/rectum)
Synchronous/Metachronous
Number of metastases
Single/Multiple
Maximum diameter of metastases
≤3 cm/>3 cm
Location of liver metastases (unilateral/bilateral)
H1/H2/H3
H1/Others
H3/Others
Other distant metastases (yes/no)
p-T (3 cases are no data)
≤T3/>T4a
p-N (3 cases are no data)
N0/N+
Perioperative adjuvant chemotherapy (yes/no)
Number of hepatectomy
≤1/≥2

Three groups
(n=147)

p-Value Group A and Group B: RFA
and Resection (n=118)

96/51
99/48

58/89

0.760
0.041

79/39
44/74

0.002
0.085

62/56

0.205

73/74
86/61
83/50/14
83/64
14/133
29/118

0.001
0.000
0.064

Covariate

Synchronous/Metachronous

Maximum diameter of metastases
H1/H2/H3
p-T

Meta
Syn
≤3 cm
>3 cm
H1
Others
Others
H3
≤T3
>T4a

Odds

1
1.399
1
1.443
1
1.452
1
2.335

Three groups
(n=147)

0.025

14/12
6/20

0.795
0.318

51/64
99/19

0.113
0.172

p-Value

0.833-2.349

0.204

0.868-2.431

0.156

1.139-4.786

0.227
0.576

0.009
0.002
0.097

95%CI

0.868-2.397

16/10
19/7

73/45
5/113
18/100
74/41

0.157

0.021

Odds
1
1.125
1
1.623
1
2.234
1
2.097

3/23

8/18
1/25
8/18

0.002

14/11

0.173

19/7

8/16
24/2

Group A and Group B:
RFA and Resection (n=118)

0.140

0.150
0.461
0.648
0.478

0.633
0.434

0.137

95%CI

p-Value

0.624-2.029

0.695

0.752-6.635

0.148

0.922-2.857

1.219-3.609

Data were analyzed by Cox proportional hazards models. CI: Confidence interval; Meta: metachronous; Syn: synchronous.

could be expanded and adapted by combining RFA, and
obtaining a cure or controlling liver metastases by local
treatment may contribute to the prolongation of OS. Our
results also showed that Group B was superior to Group A
(p=0.027) in terms of OS. However, because cancer was
unresectable or non-operable, Group A patients demonstrated
significantly higher CA19-9 levels (p=0.043), mean number
of metastases (p<0.001), single/multiple number of
metastases (p=0.000), bilateral location of lesion (p=0.000),
and other distant metastases (p=0.026). Additionally, Group
A had a significantly lower H1 grade (p<0.001). The

p-Value

0.826
0.236

0.268

98/20

Data were analyzed by Log-rank test. RFA: Radiofrequency ablation.
Table V. Multivariate analysis for overall survival.

50/68

p-Value Group A: RFA
(n=26)

0.093

0.007

oncological background of Group A was not similar to that
in other reports, and there are no clinical trials or reports
comparing patients based on a uniform background. The 5year survival rate was not significantly different (p=0.508)
between Groups A and B; therefore, the result seemed to be
meaningful, considering the difference in oncological
background.
We used the H classification and found a significant
difference in OS according to each grade between the three
groups (Figure 2). In particular, there was a significant
difference in OS by H1 or H3 between Groups A and B (Table
5543
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Figure 1. Overall survival of patients treated with resection (blue), RFA (green), and chemotherapy (red).

Figure 2. Overall survival of patients treated with H1 grade (blue), H2 grade (green), and H3 grade (red).

IV). In this study, H3 grade (p=0.021) was found to be a
significant independent prognostic factor upon multivariate
analysis among the three groups. H1 grade between the three
groups (p=0.156), and H1 (p=0.093) and H3 (p=0.148) grades
in Groups A and B were considered as prognostic factors
(Table IV), but these did not reach a significant level in the
multivariate analysis (Table V). Since liver metastasis has a
5544

prominent effect on prognosis, it is important to treat it
aggressively. Selecting local treatment rather than
chemotherapy as much as possible may improve the prognosis.
The T4 factor, established as a TNM classification, was
indicated as an independent prognostic factor by multivariate
analysis in Groups A and B, in cases where local treatment
was performed. Metachronous/synchronous and maximum
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diameter of metastases (>3 cm) were identified as prognostic
factors by univariate analysis. Therefore, these factors were
also not considered important. Unfortunately, none of the
factors reached a significant level in Group A alone by
univariate analysis, and it was not possible to consider
adaptive selection for RFA.
Almost 30 years have passed since the introduction of
RFA, and data have been accumulated steadily regarding
CRC liver metastasis and not only hepatocellular carcinoma,
which is in high demand for RFA. Cirimbei reported in a
retrospective study regarding immediate and long-term
results of RFA for unresectable or non-operable liver
metastasis of CRC, and indicated that RFA is safe, has low
rates of local relapses and recurrences, and acceptable
survival rates (23). As a minimally invasive local treatment,
the main roles of RFA for unresectable or non-operable cases
of CRC with liver metastasis are to assist as a
complementary local treatment and to control liver
metastases in cases with a defined prognosis due to liver
metastases. In this study, RFA was performed as
complementary method in 23 cases but also to control liver
metastasis despite of other distant metastasis in 3 cases
(Table III). Compared to surgery, RFA is a minimally
invasive and repeatable local treatment that aims for radical
cure and can easily reach multiple bilateral lobes or deep
lesions. The disadvantages are the high local recurrence rate
and limited size of the adaptive lesions (21). In our study,
local recurrence was observed in 8 (30.8%) of the 26 RFA
cases. Analyzing the cause of local recurrence, the maximum
diameter of metastases (>3 cm) was not considered a risk
factor (p=1.000), while the total number of treated lesions
could be considered a risk factor, although it did not reach
significance (p=0.120). The association between the risk,
chemotherapy, and disease status before and after the
treatment period could not be evaluated. Based on our
observations, local control can be achieved by combining
surgery with RFA. In addition, RFA can be useful when
requiring an immediate introduction of chemotherapy as
soon as possible due to other distant metastases, in those
with liver metastases that recurred early after resection, in
non-operable cases due to comorbidities, and when patients
refuse to undergo surgery.
In recent decades, the prognosis for unresectable
advanced/recurrent CRC increased significantly with the
development of chemotherapy, but it is still far below that of
resectable cases (12, 13). In a systematic review and metaanalysis regarding treatment of CRC liver metastases, RFA
plus partial hepatectomy (PH) for patients with unresectable
disease resulted in OS and DFS comparable to those of PH
alone for patients with resectable disease (24). Furthermore,
RFA can provide a survival comparable to or close to that of
surgical candidates in patients with unresectable disease who
only have palliative chemotherapy as a treatment option. In

this study, Group A had significantly better OS and 5-year
survival rates than Group C. Group A had no significant
difference in the 5-year survival rate compared to Group B.
From the above, it was suggested that even in cases that are
unresectable or non-operable, it is possible to obtain a radical
cure or a long prognosis equal to or close to resectable cases
by successfully using RFA. Currently, a phase III singleblind prospective randomized controlled trial is underway to
prove non-inferiority of thermal ablation compared to hepatic
resection (25). Depending on the results of this trial, it is
quite possible that the adaptation of RFA for CRC liver
metastasis is going to be expanded and established.
This study has some limitations owing to its retrospective
design. The study had a small sample size, selection bias due
to single-center, no analysis of chemotherapy for details or
cause of death, and OS was the only primary endpoint.

Conclusion

RFA is a valid option as a minimally invasive treatment to
broaden the covering area of local treatment. However, the
first choice is surgery, and RFA should be avoided if not
considered enough. Even when treatment is not suitable for
complete resection or non-operable liver metastases, it is
important to perform multidisciplinary treatment by selecting
an appropriate treatment method at an appropriate time
considering the degree of progression, disease state, patient
background, ability to receive treatment to prolong the
prognosis, or have a radical cure.
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