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Purpose: Retroperitoneal lymph node metastases are rare in colorectal cancer. Optimal
treatment strategies are still unknown.

Patients and Methods: We retrospectively enrolled colorectal cancer patients who had
received radiotherapy for retroperitoneal lymph node metastases from 2009 to 2018. Patients
with isolated retroperitoneal lymph node metastases or retroperitoneal lymph nodes with
extra-retroperitoneal metastases were all included. A median dose of 60 Gy was delivered.
Results: A total of 68 patients were enrolled in this study; 28 (41%) of them had extra-
retroperitoneal metastases. In the isolated retroperitoneal lymph node metastases group, complete
response was found in 5 patients (12.5%), partial response was achieved in 20 patients (50%), 9
patients (22.5%) had stable disease. The 1-, 2- and 3-year local control rates were 87.5%, 77.5%,
and 70%. In the extra-retroperitoneal metastases group, the disease control rate was 75%, including
complete response in 1 patient (3.6%), partial response in 4 patients (14.3%) and stable disease in
16 patients (57.1%). The 1-, 2- and 3-year local control rates were 57.1%, 42.8%, and 0%. The
median overall survival was 59.4 months and 19 months in the isolated retroperitoneal lymph node
metastases group and extra-retroperitoneal metastases group, respectively. In the isolated retro-
peritoneal lymph node metastases group, the 1-year and 3-year overall survival values were 90.2%
and 75.8%, respectively. The 1-year and 3-year progression-free survival values were 57.9% and
0%, respectively. The extra-retroperitoneal metastases group experienced worse survival outcome
(1-year overall survival: 57.9%, P<0.05; and 1-year progression-free survival: 22.5%, P<0.05).
Conclusion: For patients with isolated retroperitoneal lymph node metastases, radiotherapy
combined with systemic treatment can be used as a method to achieve no evidence of disease
and can result in good local control and survival. For patients with extra-retroperitoneal
metastases, although the survival is much worse than that of isolated retroperitoneal lymph
node metastases, radiotherapy is an effective palliative treatment to relieve pain and obstruc-
tion based on systemic treatment.
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Introduction

Colorectal cancer is the third most commonly diagnosed cancer and the fourth cause of
cancer death, with an estimated 693,900 deaths per year." Fifty to sixty percent of those
patients diagnosed with colorectal cancer develop metastases.”* Retroperitoneal
lymph node (RPLN) metastases are rare with a reported incidence of 1-2% and are
often accompanied by metastases in other sites.”® The treatment of RPLN metastases

remains controversial.
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Patients with colorectal cancer most commonly
develop liver metastasis or lung metastasis, which is
often presented as an oligometastatic disease. It is sug-
gested by the European Society for Medical Oncology
(ESMO) that for patients with oligometastatic disease,
suitable localized intervention including surgery or radio-
therapy should be recommended to achieve no evidence of
disease (NED).”

If no treatment was delivered to those patients who had
RPLN metastases, the overall survival (OS) rates were
reported to be 31% at 1 year, 7.9% at 2 years, and 0.9%
at 4 years.>? Five-year survival was rare. However, the
survival rate is still low if such patients are treated with
chemotherapy only.”'® Chemotherapy only achieves a
median overall survival of 20 months despite optimal
treatment and initial response.'!

Local treatment strategies include surgical resection,
radiofrequency ablation (RFA), and radiotherapy.'>'* The
rationale for administering radiotherapy with a curative
intent to patients with isolated RPLN metastases (IRM)
should be the same as that in liver or lung metastasis.

Previous studies have shown that radiotherapy can be
used for patients with IRM and could achieve good survival.
Yeo et al analyzed 22 patients who received curative chemo-
radiotherapy. The 3- and 5-year OS rates were 64.7% and
36.4%, respectively, and the median OS was 41 months.'”

However, RPLN metastases are often accompanied by
extra-retroperitoneal metastases (ERM).'® For patients with
ERM, the role of radiotherapy is unclear. Radiotherapy for
symptomatic colorectal cancer with ERM appears to provide
relief of symptoms.'” While currently, there is no consensus
on the role of radiotherapy for symptom relieving and disease
control in patients with ERM.

The aim of this study is to evaluate the clinical effec-
tiveness of radiotherapy for patients with IRM who may
achieve NED and patients with symptomatic RPLN with
ERM who aimed at relieving symptoms.

Methods

Patients

Colorectal cancer patients who received radiotherapy for
RPLN metastases at West China hospital between
March 2009 and November 2018 were retrospectively ana-
lyzed. Eligibility criterion: Eastern Cooperative Oncology
Group performance status of 0 or 1; histologically con-
firmed adenocarcinoma of the colorectum; IRM which
was defined as only retroperitoneal lymph node metastases

were presented, without other metastases; or ERM which
was defined as symptomatic RPLN metastases with stable
or responded extra-retroperitoneal metastases in advanced
colorectal cancer after systemic therapy; the radiation dose
delivered to retroperitoneal lymphatic drainage area should
be no less than 30Gy/15f; adequate bone marrow/liver/
kidney function.

The study was approved by the West China Hospital
institutional review board. Our retrospective study was
scrutinized without requiring consent from patients,
because this study was low risk, anonymous, and con-
ducted in accordance with the Declaration of Helsinki.

Systematic Treatment
After the diagnosis of RPLN metastases, all patients received
chemotherapy with or without targeted therapy. Chemotherapy
consisted of FOLFOX (5-fluorouracil plus oxaliplatin and
leucovorin), FOLFIRI (5—fluorouracil plus irinotecan, and leu-
covorin), XELOX (capecitabine plus oxaliplatin). The che-
motherapy regimens and cycles were decided by the treating
oncologist or tumor board. Cetuximab or bevacizumab were
given according to the genotype and the patients’ wishes.
Radiotherapy could be determined to achieve NED or
to relieve symptoms when stable or partial response of
disease was obtained based on image revaluation after
systematic treatment.

Radiotherapy

Patients were treated in the supine position with abdominal
body thermoplastic masks. The helical computed tomogra-
phy at 3 mm slice thickness with intravenous contrast was
performed for every patient. The gross tumor volume
(GTV) encompassed all involved lymph nodes observed
on computed tomography (CT) or Positron Emission
Tomography-Computed Tomography (PET-CT). The clin-
ical target volume (CTV) was defined as the GTV and the
locoregional nodal region including at least 2-3 cm
extending from GTV in the superior—inferior direction.
The planning target volume (PTV) was created by extend-
ing the CTV using a margin of 0.5 cm. The PGTV incor-
porated a 0.5-cm margin around the GTV, excluding areas
adjacent to surrounding organ tissue. The radiation tech-
nique was administered using intensity modulated radio-
therapy (IMRT) or Volumetric Arc Therapy Radiation
Therapy (VMAT). A dose of 50-50.4 Gy/25-28 fractions
was delivered to the PTV, followed by a boost of 10-16
Gy/5-8 fractions delivered to the PGTV. Plans were accep-
table if the prescribed dose covered >95% of the PTV and
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no more than 1 cc received >107% of the prescribed dose.
Typical normal tissue constraints were as follows: spinal
cord Dmax<45 Gy; <40% of small bowel was to receive
30 Gy; small bowel Dmax<54 Gy; liver V30<33%; one
kidney Dmax<15 Gy; each kidney Dmean<15 Gy.'®

Evaluation

For the patients in the ERM group, the main symptom was
pain before radiotherapy. The pain symptom was recorded on
a 0—10 numeric rating scale. Patients were evaluated to assess
the degree of symptom relief during the course of radiother-
apy and after the end of radiotherapy. The 3 levels of pain
relief were defined as percentage relief <30%, percentage
relief 30-70%, and percentage relief >70%, respectively.'®!?

After initial treatment, the patients underwent routine
follow-up, including physical examination, laboratory tests,
and abdominopelvic radiography every 3 months for the first
2 years and every 6 months thereafter. Colonovideoscopic
examinations were conducted 1 year after treatment and then
once every 2 years. When recurrent lesions were doubted, we
implemented closer follow-up examinations including CT at
a 1-month interval.

The response to treatment was evaluated based on CT
scans after radiotherapy completed using the Response
Evaluation Criteria in Solid Tumor (RECIST).® A complete
response (CR) was the reduction in short axis to <10 mm,
a partial response (PR) was defined as a decrease of at least
30% in the sum of the short diameter of the treated lesions,
progressive disease (PD) was an increase of at least 20% in the
sum of the short diameter of the treated lesions or the appear-
ance of new lesions, and stable disease (SD) was defined as
neither a partial response nor progressive disease.

Treatment toxicity was assessed using the Common
Terminology Criteria for Adverse Events version 3.0.
The gastrointestinal (GI) toxicity was scored by clinical
record form, as reported by the treating physician.

Statistical Analysis

The primary endpoints of this study were the overall survi-
val (OS) and progression-free survival (PFS). The OS was
defined as the time between the end of radiation and death
from any cause. The PFS was defined as the time between
the end of radiation and the first evidence of disease pro-
gression. Survival curves were calculated using the
Kaplan—Meier method to access the outcome from the end
of radiation. The secondary endpoints were treatment
response, local control rate, and toxicities. The local control
rate was defined as the proportion of patients free from the

disease progression within the RT field during the follow-up
time. A local recurrence was defined as a new lesion or
disease progression within the RT field and distant recur-
rence was defined as a new lesion outside the retroperito-
neum. Disease control (DCR) rate was defined as the
proportion of patients with complete response, partial
response, or stable disease.

The univariate analyses were used to test for differ-
ences in outcomes when stratifying by relevant factors.
Multivariate analyses were performed for PFS and OS
using the Cox proportional hazards model. A p-value of
<0.05 was deemed statistically significant. All statistical
tests were performed using SPSS software (release 20.0
IBM Corporation, USA).

Results

Patient Characteristics

Overall, 68 patients were enrolled in this study, of whom
28 (41%) patients had ERM, and the other 40 patients had
IRM. Patients’ demographic and clinical characteristics
are summarized in Table 1. Seven patients (17.5%) in
stage IV underwent a simultaneous resection of a solitary
hepatic metastasis during the initial primary tumor surgery.
The interval between original surgery for the primary
colorectal cancer (CRC) and the diagnosis of retroperito-
neal recurrence was 11 (range 1-62) months in the IRM
group. The nature of the RPLNs is also summarized in
Table 1.

More patients in the ERM group had RPLNs > 2 cm
than in IRM group (64% vs. 52.5%). In the IRM group, 6
patients (15%) presented with pain, and 4 patients (10%)
presented with urinary obstruction. In the ERM group, 14
patients (50%) presented with pain, 12 patients (42.8%)
presented with urinary obstruction, 2 patients (7.2%) pre-
sented with liver metastases who can achieve NED for all
metastases.

Most frequently, the extra-retroperitoneal metastases
were located in the liver (n=17; 61%). The second most
frequent extra-retroperitoneal metastases location was
lungs (n=7; 25%) and local recurrence (n=4; 14%).
Detailed information for each extra-retroperitoneal metas-
tasis is provided in Table 2.

Treatment

All patients received S-fluorouracil based chemotherapy
before radiotherapy. In the IRM group, chemotherapy con-
sisted of FOLFIRI (n=20), mFOLFOX6 (n=9), and
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Table | Clinical and Pathologic Character of Patients

Table 2 Extra-Retroperitoneal Metastases Features

Characteristics IRM Group N=40 | ERM Group N=28 Location ERM Group
Age(years) Liver 17(61%)
Median(range) 58(30-78) 54(28-66) No. of metastases
Gender (%) Mean+SD 2+3
Male 21(52.5%) 13(46%) Single liver mets 13(46%)
Female 19(47.5%) 15(54%) Radiotherapy to liver mets 2(7%)
ECOG performance status (%) Lung 7(25%)
0 25(62.5%) 2(7%) No. of metastases
I 15(37.5%) 26(93%) Mean+SD 1+6
Single lung mets 4(14%
Primary Tumor (%) g, g ( )
Radiotherapy to lung mets 0
Rectum 8(20%) 7(25%)
Colon 32(80%) 21(75%) Local recurrence 4(14%)
Initial TNM stage (%) Radiotherapy to local recurrence 3(10%)
I 8(20%) 5(18%) Other sites 6(21%)
h 21(52.5%) 13(46%) Two sites of metastases 6(21%)
v 7(17.5%) 9(32%) Pain 14(50%)
Tumor grade (%) Ureteral obstruction 12(43%)
G2: moderately differentiated | 18(45%) 16(57%) Abbreviations: ERM, extra-retroperitoneal metastases; Mets, metastases; SD,
G3: poorly differentiated 12(30%) 12(43%) standard deviation.
RAS-BRAF mutations (%)
BRAF
BRAF mutant 2(5%) 0 40-66) Gy was delivered in the ERM group. Concurrent
BRAF wild type 16(40%) 19(68%) chemotherapy consisting of capecitabin (n=8) and XELOX
Not done 22(55% 9(32% . . . .
6% 62%) (n=8) was delivered in 7 patients in the IRM group and 9
KRAS patients in the ERM group. In the ERM group, 2 patients
KRAS 6(15% 7(25% . .
mutAne (15%) @s%) who can achieve NED underwent concomitant local ther-
KRAS wild type 11(27.5%) 11(39%) i i ] )
Not done 21(52.5%) 10(35.7%) apy for extra-retroperitoneal metastases including radio-
e therapy or RFA for liver metastases, of which 1 patient
NR. . . .
NRAS mutant 0 0 eventually achieved NED. To relieve the urinary obstruc-
NRAS wild type 2(5%) 4(14.3%) tion, an internal ureteral stent was placed in 2 patients in
Not done 38(95%) 24(85.7%) both the IRM group and the ERM group. In the ERM
Largest LN size(cm) group, 1 patient was treated by percutaneous nephrostomy.
Range 1.2-4.2 1.3-5.8 Only 18 patients in the IRM group and 19 patients in
Median zl 24 the ERM group underwent genetic testing. KRAS muta-
Abbreviations: ERM, extra-retroperitoneal metastases; ECOG, Eastern tiOH and BRAF mutation were detected il’l 6 and 2 patients

Cooperative Oncology Group performance status; IRM, isolated retroperitoneal
lymph node metastases; LN, lymph node; RAS-BRAF, RAS gene and BRAF gene.

XELOX (n=11). In the ERM group, chemotherapy was
given to 28 patients: FOLFIRI (n=8), mFOLFOX6 (n=14),
and XELOX (n=6). Only 2 patients in the IRM group and
7 patients in the ERM group received targeted therapy
before radiotherapy. All patients in the ERM group com-
plete the radiotherapy. A median dose of 60 (range,
50-64.4) Gy was delivered in the IRM group. In the
ERM group, only 2 patients failed to complete the radio-
therapy due to the refusal and received the dose of 40 Gy
and 44 Gy, respectively. A median dose of 60 (range,

in the IRM group, and 7 and 0 in the ERM group, respec-
tively. MMR defects were detected in 2 patients in both
groups. Bevacizumab was used in 8 patients (20%) in the
IRM group and 5 patients (18%) in the ERM group,
respectively. Five patients were treated with cetuximab in
both groups.

Response

In the IRM group, a complete treatment response was
found in 5 (12.5%) patients, 20 (50%) patients showed
a partial response, and 9 (22.5%) patients had stable dis-
ease. The 1-, 2-, and 3-year local control rates were 87.5%,
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77.5%, and 70%, respectively. The number of patients
with <30%, 30-70%, and>70% pain relief was 2
(33.3%), 2 (33.3%), and 2 (33.3%), respectively. Four
patients (100%) had a complete relief in urinary
obstruction.

In the ERM group, 1 patient (3.6%) showed complete
response in both RPLN and extra-retroperitoneal metas-
tases, a partial response was found in 4 patients (14.2%),
and 16 patients (57.1%) had stable disease. The local
control rates for the ERM group at 1, 2, and 3 years
were 57.1%, 42.8%, and 0%, respectively.

The number of patients with <30, 30-70%, and >70%
pain relief was 2 (14.3%), 4 (28.6%), and 6 (42.9%),
respectively. Two patients did not undergo pain evaluation.
Overall, 11 (91.7%) patients had a complete (n=5) or
partial relief (n= 6) in urinary obstruction, 1 patient had
progressive urinary obstruction.

Survival

The median follow-up for the entire study population was
38 (range, 5-119) months. Median OS and PFS were 59.4
months and 22.9 months in the IRM group, and 19.7
months and 3.7 months in the ERM group, respectively.

The OS and PFS were significantly lower for patients in
the ERM group compared with the IRM group (p<0.05,
Figure 1; p<0.05, Figure 2), respectively.

Prognostic Factors
The univariate analyses indicated that in the IRM group,
CR or PR were associated with better OS. The
N category<2, CR or PR, LN size <2 cm, and interval
<12 months were favorable prognostic factors for PFS
(Table 3). The multivariate analysis also showed that treat-
ment response was a significant factor for OS and the
N category <2, treatment response and interval <12
months were significant factors for PFS. Patients with
CR and PR had a 3-year OS of 92.9%, while patients
with SD and PD had a 3-year OS of 30% (p<0.05).The
3-year PFS for patients with NO-1 was 47.9% and for
patients with N2 was 0% (p<0.05). Other factors including
age, sex, primary tumor site, genotype, and targeted ther-
apy did not demonstrate statistically significant effects
(Table 3).

In the ERM group, N category <2, infrarenal lymph
node and isolated liver metastases were statistically sig-
nificant factors affecting PFS according to univariate

1.0
—rlsolated RPLNs
- RPLNs+extra-
retroperitoneal metastases
0.8
E |
&= 0.67
E —
=2
® |
[ .
® 0.4 1
o .
0.2 |
<0.
0.0- P<0.05
T T T T T T
0 20 40 60 80 100
Time (Months)

Figure | Overall survival according to the presence or absence of extra-retroperitoneal metastases within the total study population.

Abbreviation: RPLN, retroperitoneal lymph node.
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Figure 2 Progression-free survival according to the presence or absence of extra-retroperitoneal metastases within the total study population.

Abbreviation: RPLN, retroperitoneal lymph node.

analyses (Table 4). The multivariate analysis indicated that
the infrarenal lymph node site and isolated liver metastases
remained a statistically significant factor affecting PFS.
The 1-year PFS for patients with infrarenal lymph node
was 38.1% and for patients with suprarenal lymph node
was 0% (p<0.05).

Toxicities

Radiotherapy was well tolerated with only 3 patients
experiencing grade 3 hematologic toxicities (4.4%) includ-
ing leukopenia or thrombocytopenia and 2 patients under-
going grade 3 liver injury (3%). During radiotherapy, 5
patients (7.4%) developed acute gastrointestinal (GI) toxi-
cities such as nausea and diarrhea, including 1 patient with
grade-3 toxicity.

Discussion

Retroperitoneal lymph nodal metastases are rare and have
poor survival outcomes. There has been no consensus on
therapeutic strategy. The aim of our study was to explore
the safety and efficacy of radiotherapy for RPLNs in color-
ectal cancer patients.

It was recommended by the EMSO that in patients with
oligometastatic disease, the goal of NED should be achieved.’
Several studies have suggested that surgery as a method to
achieve NED for isolated RPLNs can achieve long-term OS
(3440 months) in selected patients with acceptable post-
operative morbidity.*® Radiotherapy can be used as an alter-
native to surgery to achieve NED. Our results suggest that
radiotherapy is acceptably safe and efficient.

Meanwhile, radiotherapy can be used as palliative
treatment in patients with symptoms and extensive metas-
tases. According to our study, palliative radiotherapy for
symptomatic RPLNs appears to provide relief of symp-
toms, although the survival in this group is poor.

A few retrospective trials have been published in recent
years evaluating the benefit of radiotherapy in patients with
isolated RPLNs.''?! Kim et al detailed the outcomes for 7
patients with isolated RPLN metastases who were treated
between 2003 and 2009 using stereotactic body radiotherapy
with a dose ranged from 36 Gy to 51 Gy. The 1 year and 3 year
overall survival rates were 100% and 71.4%, respectively, and
median survival was 37 months. A Korean retrospective study
concurrent isolated

applied chemoradiotherapy  to
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Table 3 Univariate and Multivariate Cox Regression Analyses for PFS and OS in Isolated RPLNs

Interval, months (>12 vs<12)

LN site (suprarenal vs infrarenal)
LN size (£2cm vs >2cm)

Radiation dose (<50 Gy vs=50 Gy)
RECIST (CR+PR vs SD+PD)
Targeted therapy (Yes vs No)

Targeted drug (cet vs bev)

0.24 0.06-0.89 0.03
1.09 0.36-3.27 0.88
4.87 1.15-20.6 0.03
0.31 0.07-1.28 0.10
5.05 1.55-16.5 0.01
0.86 0.26-2.86 0.81
0.74 0.07-8.41 0.81

0.14 0.02-0.88 0.04
NI

0.27 0.05-1.57 0.15
3.98 0.46-34.4 0.21

UVA PFS MVA PFS UVA OS MVA OS

HR 95% CI P HR 95% CI P HR 95% CI P HR 95% CI P
Age, year (250 vs.<50) 1.63 0.44-5.99 0.47 NI 0.71 0.11-4.42 0.71 NI
Sex (male vs female) 1.57 0.52-4.72 0.42 NI 3.21 0.57-17.9 0.19 NI
Primary site (colon vs rectum) 0.57 0.15-2.11 0.39 NI 0.37 0.04-3.25 0.37 NI
Tumor grade (G3 vs G2) 0.29 0.07-1.23 0.09 | 0.38 0.08-1.79 0.16 | 0.24 0.04-1.46 0.12 | 0.10 0.01-1.11 0.06
T-category (T3 vs >T4) 1.79 0.61-5.33 0.29 NI 1.09 0.25-4.77 0.91 NI
N-category (N2 vs NO-I) 0.19 0.05-0.71 0.01 0.18 0.04-0.79 0.02 | 0.11 0.01-1.07 0.05 | 0.14 0.01-1.31 0.08
RAS and BRAF status (wild type vs mutant type) 0.61 0.10-3.74 0.59 NI 1.27 0.07-21.8 0.87 NI

0.31 0.07-1.68 0.31
NI

9.04 0.97-83.5 0.05 0.52 0.05-5.08 0.57 NI
0.08 0.01-1.26 0.11 0.33 0.06-1.88 0.21 NI
5.81 1.17-29.0 0.03 13.1 1.46-118 0.02 22.0 1.58-308 0.02
NI 2.45 0.29-21.1 0.41 NI
NI 0.01 0-500 0.58 NI

Abbreviations: bev, bevacizumab; Cl, confidence interval; CR, complete response; cet, cetuximab; HR, hazard ratio; LN, lymph node; MVA, multivariate analyses; mutant
type, RAS-BRAF mutant; N, lymph node; NI, not included; OS, overall survival; PFS, progression-free survival; PR, partial response; PD, progressive disease; RPLN,
retroperitoneal lymph node; RECIST, Response Evaluation Criteria in Solid Tumor; SD, stable disease; T, tumor; UVA, univariate analyses; wild type, RAS wild type.

Table 4 Univariate and Multivariate Cox Regression Analyses for PFS and OS in ERM Group

UVA PFS MVA PFS UVA OS MVA OS
HR 95% CI P HR 95% CI P HR 95% CI P HR 95% CI P
Age, year (250 vs<50) 1.74 0.51-5.98 0.38 NI 0.49 0.05—4.40 0.53 NI
Sex (male vs female) 0.52 0.16-1.66 0.27 NI 0.99 0.18-5.47 0.99 NI
Primary site (colon vs rectum) 0.83 0.26-2.63 0.75 NI I.11 0.20-6.12 0.91 NI
Tumor grade (G3 vsG2) 1.91 0.60-6.09 0.27 NI 0.84 0.15—4.64 0.84 NI
T-category (£T3 vs >T4) 0.36 0.10-1.29 0.12 0.40 0.12-1.34 0.10 0.58 0.09-3.71 0.58 NI
N-category (N2 vs NO-1) 0.22 0.05-0.92 0.04 0.22 0.05-0.92 0.05 0.34 0.06-2.09 0.24 NI
RAS and BRAF status (wild type vs mutant type) 1.26 0.29-5.33 0.75 NI 5.150.53-49.8 0.16 NI
Interval, months (>12 VS.<12) 0.78 0.23-2.67 0.69 NI 1.63 0.27-9.85 0.59 NI
LN site(suprarenal vs. infrarenal) 0.09 0.02-0.49 0.01 0.1 0.02-0.55 0.01 0.39 0.07-2.24 0.29 NI
LN size(22 vs >2) 0.76 0.23-2.49 0.65 NI 2.17 0.37-12.5 0.39 NI
Radiation dose(<50 Gy vs=50 Gy) 0.31 0.07-1.26 0.10 0.34 0.08-1.32 0.11 0.03 0.00—44.6 0.34 NI
Targeted therapy (Yes vs No) 1.08 0.32-3.67 0.90 NI 0.82 0.09-7.18 0.86 NI
Targeted drug (cet vs bev) 0.64 0.15-2.74 0.55 NI 1.17 0.18-7.49 0.87 NI
Extra-retroperitoneal metastases
Isolated lung metastases (yes vs no) 2.16 0.46—10.1 0.33 NI 1.89 0.21-17.1 0.57 NI
Isolated liver metastases (yes vs no) 0.20 0.06-0.74 0.02 0.23 0.06-0.86 0.03 0.27 0.05-1.51 0.14 NI
Number of ERM sites (<1 vs >1) 1.46 0.39-5.57 0.58 NI 0.53 0.06—4.49 0.56 NI

Abbreviations: bev, bevacizumab; Cl, credibility interval; CR, complete response; cet, cetuximab; ERM, extra-retroperitoneal metastases; HR, hazard ratio; LN, lymph
node; MVA, multivariate analyses; mutant type, RAS-BRAF mutant; N, lymph node; NI, not included; OS, overall survival; PFS, progression-free survival; PR, partial response;
PD, progressive disease; RECIST, Response Evaluation Criteria in Solid Tumor; SD, stable disease; T, tumor; UVA, univariate analyses; wild type, RAS wild type.

retroperitoneal lymph node recurrence of colorectal cancer. It
is shown that chemoradiotherapy is an effective and safe
salvage treatment for isolated retroperitoneal lymph node
recurrence. The radiotherapy technique used in their study
was three-dimensional conformal RT or helical with a total
dose of 63 Gy in 35 fractions or 55.8 Gy in 31 fractions."

Furthermore, a retrospective Japanese study employed the
carbon-ion radiotherapy for isolated para-aortic lymph node
recurrence. It was reported that the radiotherapy improved the
local control and survival rates in the absence of chemother-
apy. The overall survival rates at 2 and 3 years were 83.3%
and 63.0%, respectively.?” In the Korean study, where patients
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were treated with three-dimensional conformal radiotherapy
or helical tomotherapy plus capecitabine or 5-fluorouracil, it
was reported that the 3- and 5-year overall survival rates were
64.7% and 36.4%, median overall survival was 41 months and
median recurrence-free survival was 20 months. In our study,
we used the IMRT or VMAT to further explore the safety and
efficacy of radiotherapy combined with systemic therapy.
When compared with the results of those four reports above,
our results are comparable. Within our series, the median OS
was 59.4 months. The 1-year and 3-year OS were 90.2%,
75.8%. The l-year and 3-year PFS were 57.9% and 0%,
respectively.

Lee et al reported that low-dose radiation and a tumor
location above the renal vein were both independent risk
factors for local recurrence.” In the study reported by Yeo
et al, response and adjuvant chemotherapy were significant
prognostic factors for overall survival.'” In our study, the
results of the multivariate analysis revealed that treatment
response was a significant factor affecting OS, and
N category <2, LN size <2 cm, and interval <12 months
were significant factors for PFS was a statistically signifi-
cant factor affecting only PFS.

Little is known about the effect of palliative radiotherapy
to RPLNs in CRC patients with other systemic metastases.
However, it was reported that local treatment to the retro-
peritoneal area could be useful when the patients presented
with RPLNs and one extra-retroperitoneal metastasis such as
pulmonary metastases or liver metastases.'®**?® In our
study, those patients with symptomatic RPLNs and extra-
retroperitoneal metastases undergoing radiotherapy to retro-
peritoneal lymph nodal metastases were enrolled.
Radiotherapy is a very good choice for pain palliation and
urinary tract obstruction palliation, although it did not
improve the survival rate. The local control rate was found
to be higher in the IRM group compared with the ERM
group. This is probably due to the larger lymph nodal size
and more aggressive biological behavior in the ERM
group.””*® The patients with infrarenal lymph node have
a better prognosis in the ERM group.

Our study has several limitations due to its retrospec-
tive nature. A deviation of analysis results may result from
the small sample sizes, different baselines of patients, and
different treatment regimens. Univariate analyses on small
samples incur a substantial risk of type II error.

In conclusion, our analysis suggests radiotherapy
aimed at achieving NED is a safe and effective treatment
for IRM. OS and PFS were longer in patients with CR and
PR compared with patients with SD and PD. Radiotherapy

can also be used as palliative treatment for symptomatic
RPLNs in ERM. Larger-scale research assessing the
effects of radiotherapy in recurrent colorectal cancer is
needed.
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