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Background: Radiation therapy (RT) is known to have beneficial effects on the palliative treatment of
patients with advanced cancer. However, valid data on this treatment method are limited, especially for
patients with metastatic colorectal cancer (mCRC). This study aimed to identify prognostic factors and
investigate the outcomes of mCRC patients who received palliative RT.

Methods: A total of 488 mCRC patients who underwent systemic therapy with or without palliative RT
between 2014 and 2019 were included in the study. Of the 488 patients, 155 received systemic treatment
combined with palliative RT (RT group), while 333 were only administered systemic treatment (non-RT
group). Propensity score matching (PSM) was conducted to eliminate possible bias, and overall survival
(OS) was calculated using the Kaplan-Meier (KM) method. A log-rank test was used to compare the survival
outcomes of each group, and a multivariate analysis was conducted using a Cox proportional hazards model.
Results: The RT group had a higher OS than that of the non-RT group (P=0.001). After PSM, the median
OS of the RT group was 50.8 months, and for the non-RT group it was 32.2 months (P=0.003). Subgroup
analysis revealed that RT had a better effect on the OS of patients who had synchronous metastasis, or who
didn’t receive targeted therapy or local treatment (including surgery, ablation, and intervention). Multivariate
analysis of the whole cohort showed that palliative RT was associated with improved OS. Moreover,
multivariate analysis of the RT group showed that systemic therapy before RT, and the site of RT was in the
liver and lung, were independent prognostic factors affecting survival time.

Conclusions: We demonstrated that systemic treatment followed by palliative RT led to a better OS
for mCRC patients. This combination method can therefore be seen as a suitable treatment approach for
patients with mCRC.
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Introduction

Colorectal cancer (CRC) is one of the most common
cancers in both men and women, with approximately
140,000 new cases identified annually (1). About 20-25%
of CRC patients have distant metastasis at the time of
diagnosis, and over half of CRC patients may develop
metastasis during disease progression (2). According to
the National Comprehensive Cancer Network (NCCN)
guidelines for CRC, chemotherapy combined with targeted
agents is the main treatment option for CRC patients and
the median overall survival (OS) is now approximately
30 months (3-6). However, in recent years, the efficacy of
chemotherapy appears to have plateaued.

Radiation therapy (RT) is one of the most effective
treatments for malignant tumors. About 70% of patients
with malignant tumors will require RT during their course
of illness. For patients with advanced cancer, palliative RT
can relieve cancer symptoms, improve quality of life, and
even prolong survival. In recent years, a variety of studies
have suggested that RT combined with systemic therapy for
advanced tumor patients can significantly improve survival
(7-9). Recently, a multicenter, randomized, controlled phase
IT study showed how combining local RT with systemic
therapy for treating patients with oligometastatic non-
small cell lung cancer improved the OS (the data shows OS
reached 41.2 months) (10). In another study, combining
RT with neoadjuvant therapy for locally advanced rectal
cancer also confirmed an improvement in OS. In addition,
numerous other studies have shown that both long-
course concurrent chemoradiotherapy and short-course
segmented radiotherapy, can reduce the local recurrence
(LR) rate and improve disease-free survival (11-14).
Given the lack of high-level evidence, however, RT as a
neoadjuvant or adjuvant treatment for resectable colon
cancer is not recommended under current guidelines. In
advanced CRC, RT is mainly a palliative treatment that
relieves symptoms. It remains controversial as to whether
RT can improve prognosis and the OS of metastatic CRC
(mCRC) patients. Although in recent years increasing
evidence has suggested that some mCRC patients have
benefited from palliative RT, the majority of these studies
only included patients with oligometastatic CRC or rectal
cancer. Furthermore, these patients were usually treated
with stereotactic body RT (SBRT).

In the absence of randomized data on the subject, we
conducted a retrospective study to investigate whether
the combination of palliative RT and systemic therapy
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could improve the OS of patients, and to evaluate the
potential prognostic factors of this treatment method.
Propensity score matching (PSM) is a technique that
used to balance the confounding factors. In this study,
the control group subjects were matched with the study
group subjects by means of the propensity score method.
We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jgo-21-540).

Methods
Patients

This retrospective study included 488 patients diagnosed
with mCRC between December 2014 and October 2019
at the Cancer Center, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology
(Wuhan, China). The criteria for selecting patients were
as follows: (I) diagnosed with mCRC histopathologically
or cytologically; (II) age >18 years and <80 years; (III) no
history of other cancer; (IV) information on survival time
was available. The cohort was divided into two groups
according to whether they underwent RT (RT group) or did
not (non-RT group). Radiation to tumor was implemented
by modern radiotherapeutic techniques [3D conformal RT
(3DCRT) or intensity modulated RT (IMRT) or SBRT].
The timing of radiotherapy depends on the patient’s
condition. All procedures performed in this study involving
human participants were in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved
by the ethics committee of the Wuhan Union Hospital.
Because of the retrospective nature of the research, the
requirement for informed consent was waived.

PSM

PSM is a method to reduce the selection bias in
nonrandomized studies (15,16). For our analysis, we created
a matching dataset using the following baseline covariates
as the matching factors: age, gender, surgery status, T stage,
N stage, time to metastasis, and KRAS status. The RT
group and non-RT group were matched 1:1 using nearest
neighbor matching, setting the caliper as 0.02.

Statistical analyses

The primary concern of this study was a patient’s OS,
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which was defined as the time from the date of diagnosis
to the date of death (due to mCRC or any other cause).
Comparison of clinical characteristics were analyzed using
a Chi-square test. Survival curves for both outcomes
were drawn using the Kaplan-Meier (KM) method, and
a log-rank test was used to compare differences between
the groups. Using the statistically significant variables
obtained through univariate analysis, a Cox proportional-
hazards model was then applied to perform the multivariate
analyses. PSM was also used to adjust the potential impact
of heterogeneity. P value less than 0.05 (P<0.05) was
considered statistically significant. All statistical analyses
were performed using IBM SPSS Statistics 25.0, and the
survival curve was generated by R (version 3.6.1).

Results
Patient characteristics

A total of 488 patients newly diagnosed with mCRC met
the eligible criteria for this study. One hundred and fifty-
five patients who received RT were classified as the RT
group, while the other 333 patients were allocated to the
non-RT group. The clinical and pathologic characteristics
of all mCRC patients are summarized in 7able 1. Patients
with metachronous metastasis were most likely to receive
RT (58.1% wvs. 29.1%, P<0.01), while patients at stage T3
(47.7% vs. 33.9%, P<0.01), stage N1 (34.0% vs. 41.2%,
P<0.01), or who underwent surgery (93% vs. 75.4%,
P<0.01), were also more likely to receive RT. Considering
the significant differences between the RT and non-RT
group, we used PSM to balance the distribution of most
demographic and clinical characteristics. In the PSM
cohort, 144 well-balanced pairs were available for outcome
comparison. After PSM, there were almost no statistically
significant differences in baseline characteristics between
the two groups, except for whether the patient received
local RT treatment.

The improved survival of mCRC patients who underwent
RT before PSM

At the end of the follow-up time, the median OS of patients in
the RT group was 50.8 months, and 29.2 months in the non-
RT group. The 1- and 2-year OS rates of the RT and non-RT
group were 73.5% vs. 63.4%, and 39.4% vs. 19.2% (P=0.001,
Figure 14), respectively. These results suggested that RT was
associated with a longer OS in patients with mCRC.
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Survival analysis of the propensity score-matched cobort

To eliminate the imbalance of clinicopathological features
between the RT and non-RT groups, we used PSM to
perform a 1:1 cohort analysis. In this propensity-matched
cohort (n=288), the median OS in the RT group was
50.8 months, while in the non-RT group it was
32.2 months. The 1- and 2-year OS rates in the RT group
were 73.6% and 40.3%, respectively, while in the non-
RT group they were 61.1% and 22.9%, respectively.
Survival curves in the two groups are shown in Figure 1B.
Additionally, we performed univariate and multivariate
analyses to identify significant predictors of OS. The
univariate analysis of all patients indicated that the
following factors were significantly associated with OS:
age, site of primary tumor, N stage, surgery of primary site,
RT, and the local treatment of metastasis. Through the
multivariate analysis, the site of primary tumor, surgery of
primary site, local treatment of metastasis, and RT retained
their significance (7Tuzble 2). The above results confirmed
that the improved OS of the RT group was maintained in
the propensity score-matched group.

Exploratory subgroup analysis after PSM and according to
the clinical evaluation of RT

To identify which patients benefited from RT, we
conducted a subgroup analysis according to whether
the patients received targeted therapy, whether they
received local treatment of metastasis, and the status of
metastasis (simultaneous/metachronous). The results of
the simultaneous metastasis subgroup showed that the
OS in the RT group was significantly longer than that of
the non-RT group (P=0.001, Figure 24). Nevertheless,
there was no significant difference in the metachronous
metastasis subgroup (Figure 2B). As shown in Figure 2C,2D,
RT significantly improved the OS of patients who did not
receive targeted therapy (P<0.001). In addition, we analyzed
the role of RT in patients who did not receive local
treatment and found it had more prognostic significance
than for those who received local treatment (P<0.001). This
is illustrated in Figure 2E,2F.

Prognostic factors predicting survival among patients
treated with RT

Multivariate Cox proportional-hazards regression analysis
was used to predict survival among RT patients. These
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Table 1 Baseline characteristics of mCRC patients before and after PSM

Overall sample (n=488) Propensity-matched sample (n=288)

Variables

RT Non-RT P value RT Non-RT P value

Total 155 333 144 144

Age (year) 0.512 0.632
>65 22 (14.2) 55 (16.5) 22 (15.3) 25 (17.4)
<65 133 (85.8) 278 (83.5) 122 (84.7) 119 (82.6)

Gender 0.516 0.549
Male 94 (60.6) 192 (57.7) 83 (57.6) 88 (61.1)

Female 61 (39.4) 141 (42.3) 61 (42.4) 56 (38.9)

Stage of diagnosis <0.001 1.000
Synchronous 65 (41.9) 236 (70.9) 65 (45.1) 65 (45.1)
Metachronous 90 (58.1) 97 (29.1) 79 (54.9) 79 (54.9)

Site of primary tumor 0.081 0.790
Left-colon 45 (29) 112 (33.6) 44 (30.6) 51 (35.4)

Right-colon 24 (15.5) 78 (23.4) 24 (16.7) 28 (19.4)
NA 5(3.2) 12 (7.7) 5(3.4) 5(3.4)

Histology 0.617 0.745

Adenocarcinoma 144 (92.9) 297 (89.2) 133 (92.4) 130 (90.3)
MAD 9 (5.8) 23 (6.9) 9 (6.3) 11(7.6)
SRC 2(1.3) 8 (2.4) 2(1.4) 2(1.4)

NA 0(0.0) 5(1.5) 0(0.0) 1(0.7)

T <0.001 0.378
T2 7 (4.5 12 (3.6) 7(4.9) 8 (5.6)

T3 74 (47.7) 113 (33.9) 63 (43.8) 50 (34.7)
T4 57 (36.8) 124 (37.2) 57 (39.6) 72 (50.0)
NA 17 (11) 84 (25.2) 17 (11.7) 14 (9.7)

N 0.007 0.803
NO 32 (20.6) 56 (16.8) 30 (20.8) 28 (19.4)

N1 48 (31.0) 89 (26.7) 44 (30.6) 51 (35.4)
N2 56 (36.1) 100 (30.0) 53 (36.8) 48 (33.3)
NA 19 (12.3) 88 (26.4) 17 (11.8) 17 (11.8)

Surgery® <0.001 1.000
No surgery 11 (7.0) 82 (24.6) 11 (7.6) 11 (7.6)

Surgery 144 (93.0) 251 (75.4) 133 (92.4) 133 (92.4)

Table 1 (continued)
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Table 1 (continued)
Overall sample (n=488) Propensity-matched sample (n=288)
Variables
RT Non-RT P value RT Non-RT P value
Local treatment” 0.542 0.049
Yes 46 (29.7) 108 (32.4) 43 (29.9) 59 (41.0)
No 109 (70.3) 225 (67.6) 101 (70.1) 85 (59.0)
KRAS 0.000 0.442
MT 38 (24.5) 81 (24.3) 35 (24.3) 38 (26.4)
WT 33 (21.3) 68 (20.4) 27 (18.8) 30 (20.8)
NA 84 (54.2) 184 (55.3) 82 (56.9) 76 (52.8)
Molecular targeting 0.630 0.631
Yes 65 (41.9) 132 (39.6) 60 (41.7) 56 (38.9)
No 90 (58.1) 201 (60.4) 84 (58.3) 88 (61.1)

2 surgery of primary site; °, local treatment of metastasis (including surgery, ablation, and intervention). mCRC, metastatic colorectal
cancer; PSM, propensity score matching; MAD, mucinous adenocarcinoma; SRC, signet ring cell carcinoma; MT, mutation; WT, wild-type;

NA, not available.
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Figure 1 KM OS curves for RT and non-RT group patients before and after PSM. (A) KM curves for RT and non-RT group patients
before PSM. (B) KM curves for RT and non-RT group patients after PSM. KM, Kaplan-Meier; OS, overall survival; RT, radiation therapy;

PSM, propensity score matching.

results are shown in 7able 3. They indicated that RT patients
who received systemic therapy before RT had a significantly
better mortality rate [hazard ratio (HR) =0.218; 95%
confidence interval (CI): 0.078-0.604), P=0.003]. Moreover,
the survival of RT patients was significantly associated with
the site of RT for liver and lungs (HR =3.317; 95% CI:
1.126-9.776, P=0.030).

© Journal of Gastrointestinal Oncology. All rights reserved.

Discussion

In this study, we systematically evaluated the association of
palliative RT with the OS of mCRC patients. The results
demonstrated that patients treated with RT had a lower
risk of death than those who did not receive RT. Numerous

prior studies have addressed the role RT plays in treating
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Table 2 Univariate and multivariate analyses of OS in the PSM group

Ba et al. Survival analysis of RT in patients with mCRC

Variables

Univariate analysis

Multivariate analysis

HR (95% Cl)

P value

HR (95% Cl)

P value

Age (year)
=65
<65
Gender
Male
Female
Stage of diagnosis
Synchronous
Metachronous
Site of primary tumor
Left-colon
Right-colon
T
T2
T3
T4
N
NO
N1
N2
Radiotherapy
No radiotherapy
Radiotherapy
Surgery®
No surgery
Surgery
Local treatment”
No
Yes
KRAS
MT
WT
Molecular targeting
Yes

No

]
0.484 (0.289-0.810)

]
1.179 (0.758-1.833)

;
1.054 (0.676-1.643)

]
2.168 (1.220-3.855)

]
0.649 (0.224-1.880)
1.069 (0.638-1.793)

]
0.808 (0.413-1.581)
1.269 (0.932-1.728)

]
0.505 (0.321-0.795)

]
0.483 (0.248-0.942)

]
0.486 (0.296-0.799)

1
0.921 (0.449-1.890)

1
1.180 (0.758-1.835)

0.006

0.466

0.816

0.008

0.426
0.8

0.534
0.131

0.003

0.033

0.004

0.822

0.464

|
0.619 (0.336-1.048)

;
2.522 (1.373-4.633)

|
0.443 (0.278-0.705)

]
0.406 (0.200-0.825)

]
0.380 (0.223-0.647)

0.074

<0.001

0.003

0.001

0.013

<0.001

?, surgery of primary site; °, local treatment of metastasis (including surgery, ablation, and intervention). OS, overall survival; PSM,

propensity score matching; HR, hazard ratio; Cl, confidence interval; MT, mutation; WT, wild-type.

© Journal of Gastrointestinal Oncology. All rights reserved.
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Figure 2 Subgroup survival analysis for RT and non-RT group patients after PSM. (A) KM analysis of OS in simultaneous metastasis
subgroup. (B) KM analysis of OS in metachronous metastasis subgroup. (C) KM analysis of OS in the subgroup of patients who did not
receive targeted treatment. (D) KM analysis of OS in the subgroup of patients who received targeted treatment. (E) KM analysis of OS

in the subgroup of patients who did not receive local treatment. (F) KM analysis of OS in the subgroup of patients who received local

treatment. RT, radiation therapy; PSM, propensity score matching; KM, Kaplan-Meier; OS, overall survival.

mCRC patients. Some literatures regard the local tumor
control rate as the main endpoint, so long-term survival
data has not been reported. Kim et 4/. evaluated the effects
of RT on the survival of patients with stage IV rectal
cancer through a meta-analysis. In their study, patients who
received pelvic RT (RT group), and patients who did not
receive radiotherapy (non-RT group), were paired using
propensity scores to compare their survival prognosis. The
findings suggested that the LR-free survival (LRFS) rate
in the RT group was significantly higher than that in the
non-RT group (2-year LRFS: 100% wvs. 83.6%, P =0.038).
At the same time, the results of their meta-analysis showed
that the risk of LR was lower in the RT group than in the

© Journal of Gastrointestinal Oncology. All rights reserved.

non-RT group (17). From this, pelvic RT may be seen as
beneficial to the local control (LC) of patients with stage
IV rectal cancer, however, no significant difference was
observed in the OS between the two groups. In our present
study, the RT group recorded a significant improvement
in survival time when compared with the non-RT group
(50.8 vs. 32.2 months; P=0.003). In another study, Franzese
et al. collected the medical records of a total of 270
CRC patients who underwent SBRT. In this cohort 437
metastatic tumors were treated. Lung metastasis accounted
for 48.5%, followed by liver (36.4%), and lymph nodes
(12.4%). In addition, 199 patients (73.7%) underwent
systemic treatment before SBRT treatment. The median
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Table 3 Univariate and multivariate analyses of survival in patients treated with RT

Variables

Univariate analysis

Multivariate analysis

HR (95% ClI) P value

HR (95% Cl) P value

Age (year)
=65
<65

Gender
Male
Female

Stage of diagnosis
Synchronous
Metachronous

Site of primary tumor
Left-colon
Right-colon

Surgery®
No surgery
Surgery

Local treatment”
No
Yes

KRAS
MT
WT

Number of organs transferred before RT
1
>1

Site of treated metastases
Lung/liver
Non-lung/liver

Systemic therapy before RT
No
Yes

Metastases in other organs not treated with RT
No

Yes

0.181
]
0.558 (0.237-1.313)
0.174
]
1.607 (0.810-3.187)
0.434
]
1.320 (0.659-2.646)
0.054
]
2.281 (0.987-5.270)
0.606
]
0.729 (0.219-2.424)
0.086
]
0.493 (0.220-1.105)
0.400
]
0.660 (0.251-1.738)
0.012
]
2.692 (1.247-5.810)
0.006
]
4.382 (1.534-12.516)
0.02
]
0.345 (0.141-0.846)
0.009
]
2.887 (1.301-6.409)

0.030
]
3.317 (1.126-9.776)
0.003
]
0.218 (0.078-0.604)

2 surgery of primary site; °, local treatment of metastasis (including surgery, ablation, and intervention). RT, radiation therapy; HR, hazard

ratio; Cl, confidence interval; MT, mutation; WT, wild-type.

© Journal of Gastrointestinal Oncology. All rights reserved.
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follow-up time was 23 months. After receiving SBRT, the
LC rate at 1-, 3-, and 5-year intervals was 95%, 73%, and
73%, respectively, while the OS rate at 1-, 3-, and 5-year
intervals was 88.5%, 56.6%, and 37.2%, respectively (18).
Other evidence that supports our research includes a
retrospective study by Liu et 4/., in which they found
that palliative RT in patients with advanced rectal cancer
improved OS. A subgroup analysis of all the patients who
underwent surgery in their study showed that the 5-year
survival rate of the RT and non-RT groups was 30.3% and
18.0%, respectively (19). However, it is important to note
that the above study only included patients with advanced
rectal cancer, while our study also included colon cancer
patients. The 1- and 2-year OS rates of the RT group in
our study were 73.6% and 40.3%, respectively, a finding
consistent with those reported in the above literatures.
In addition, the 1- and 2-year OS rates in this study were
lower than the data reported in the other literatures. This
discrepancy could be attributed to the metastasis status
of the patients and the RT technique used in our study.
In our research, patients treated with SBRT were not
analyzed separately, and the RT techniques also included
conventional RT, as well as IMRT. Moreover, when
compared with the previous studies on oligometastasis, the
patients in our study usually had multi-organ metastasis
and multi-lesion metastasis.

Invasion and metastasis are important characteristics
of malignant tumors. It has been reported that nearly
20% of patients with CRC were also diagnosed with
metastasis. Several studies have reported that simultaneous
liver metastasis is associated with poor outcomes of CRC
patients (20,21). Slesser ez al. conducted a meta-analysis of
the molecular markers related to colorectal liver metastasis
in synchronous and metachronous groups. They found
that patients with simultaneous liver metastasis had more
aggressive molecular markers, such as TGF-B, COX-2,
etc. (22). Moreover, a meta-analysis published by Tan ez al.
analyzed 21 articles to compare the survival rates of patients
with simultaneous or metachronous liver metastasis after
surgery. Results showed a reduction of 8-16% in the 5-year
survival of the simultaneous metastasis group (23). In our
study, metachronous metastasis was defined if the time
interval between the occurrence of metastasis and the initial
diagnosis was more than 6 months. However, the results of
our subgroup analysis showed that the OS was significantly
improved in patients with simultaneous metastasis (P=0.010).
It could therefore be assumed that RT can significantly
improve the survival of patients with simultaneous metastasis.
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The results of our study can be seen to enhance the findings
of previous studies, as it also found patient survival improved
in the simultaneous subgroup. A possible explanation for this
could be that because of the poor prognosis of these patients
the intervention of RT played a more significant role. In our
study, the local treatment of metastasis was defined as other
local treatments besides RT, including surgery, ablation,
and intervention. Local treatment of metastasis is known
to be one of the most useful therapeutic options in the
treatment of mCRC patients (24-29). Nevertheless, surgery
is not suitable for elderly patients who have large lesions
close to blood vessels, or cardiopulmonary dysfunction.
Radiofrequency ablation has a limited effect on lesions which
have a diameter of >3 cm and are near to blood vessels, bile
ducts, or intestines. Interestingly, our research found that
for patients who did not receive local treatment (surgery/
ablation/intervention), there was a significant improvement
of OS with RT (P<0.001). In this subgroup, we found RT
intervention could be an important supplementary method
for local treatment, and may increase the OS. Moreover,
there were also differences in the subgroup analysis
of patients who did not receive targeted therapy. The
results showed that the median OS of the RT group was
50.8 months, whereas a median OS was not achieved in the
non-RT group (P<0.001). Although radiotherapy could
improve the survival of the targeted therapy subgroup, no
significant difference in the effect of RT between the groups
could be statistically confirmed. It seems possible that these
results could be attributed to a larger baseline risk in the
groups that did not receive targeted therapy. From this, RT’
absolute risk reduction of death was probably smaller among
patients with targeted therapy.

Through both univariate and multivariate analyses, left-
sided colon and rectal cancer, surgery of primary site, local
treatment of metastasis, as well as RT were the independent
prognostic factors. Subgroup analysis by the status of
metastasis, targeted therapy, and other confounding factors
further confirmed the therapeutic effects of palliative RT
combined systemic with treatment. These results align
with previous studies (30,31). For example, Liu er /. also
found that patient age at diagnosis, patient marital status at
diagnosis, tumor grade, T stage, N stage, tumor histology,
patient surgical status, and tumor size were independent
factors affecting the prognosis of patients with advanced
rectal cancer who underwent palliative RT (19). Tsai
et al. retrospectively analyzed the data from 155 patients
with mCRC and concluded that simultaneous metastasis
and late-stage primary tumors were independent factors
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affecting prognosis (32).

There are some limitations that should be recognized in
our study. Firstly, our study is retrospective, and the case
data we collected were from a single hospital in China,
which compromises the generalizability of our results. In
addition, some missing information due to uncontrollable
factors (such as short follow-up times), also affected the
credibility of the results. It is hoped that our study might
enrich the RT database of mCRC and provide further
evidence for using RT in the treatment of mCRC in the
future. Currently, there are few clinical reports about
immunotherapy combined with radiotherapy in CRC.
Radiotherapy combined with immunotherapy is a new
direction in the treatment of advanced CRC, which may
bring survival benefits. We look forward to conducting
further randomized controlled studies to provide more
evidence for the resolution of this clinical problem.

Conclusions

Taken together, our study suggested that systemic therapy
combined with palliative RT could significantly improve
the long-term survival of patients with mCRC, and that
palliative RT was an independent prognostic factor.
Subgroup analysis demonstrated a favorable OS outcome
for patients with simultaneous metastasis and for patients
who did not receive targeted therapy. In addition, the
subgroup analyses, which were performed according
to whether patients received local treatment (including
surgery, ablation, and intervention) also produced similar
results. The findings reported here shed new light on
the application of using palliative RT to treat mCRC. In
addition, we note that more work needs to be done to
provide more definitive evidence.
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