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Upfront Stereotactic Radiosurgery or Fractionated Stereotactic Radiotherapy in 
Elderly Patients with Brain Metastases from Non–Small Cell Lung Cancer: 
A Retrospective Analysis of a 10-Year Bi-institutional Experience

Introduction

The aging population has led to an increasing number of 
elderly patients with cancer. In the future, it is estimated that 
70% of newly diagnosed cancers annually will be among the 
elderly [1]. These aging cohorts have multiple comorbidities 
and poor performance, which are associated with the low 
tolerance and high toxicity of anti-cancer treatments. Conse-
quently, since treatment-related toxicity is an important con-
cern in such patients, the demand for less toxic management 
is increasing in clinical geriatric oncology [2-8].

Brain metastases (BM) developed in 20%-40% of patients 
with malignancy [9,10]. Its incidence continuously increases 
during their lifetime as their survival rate improves owing to 
the advancement of anti-cancer therapies, such as cytotoxic 
agents, targeted agents, and immunotherapies [9]. In patients 

with non–small cell lung cancer (NSCLC), which accounts 
for 85% of lung cancers, the brain is one of the most frequent 
organs with distant metastasis, which results in poor progno-
sis. About 20%-40% of these patients with NSCLC experience 
BM, and up to 10% already have BM at diagnosis [11]. Sub-
sequently, BM management in this cohort poses a robustness 
issue.

Therapeutic approaches for BM include surgery, whole-
brain radiotherapy, and stereotactic radiotherapy, includ-
ing stereotactic radiosurgery (SRS) and fractionated stereo-
tactic radiotherapy (FSRT) [12]. Among them, SRS/FSRT is 
the emerging standard treatment for patients with 1-3 BM, 
and the favored treatment for patients with ≤ 10 BM owing 
to its acceptable tumor control and neurotoxicity reduction 
[2,5,7,12-14]. However, regarding the management of geriat-
ric cancer patients with BM, the efficacy of SRS/FSRT was 
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unclear, as not only most physicians consider geriatric can-
cer patients with BM as unfavorable candidates for active 
treatment due to the inhomogeneity associated with diverse 
comorbidities, but also many trials involving BM treatment 
underrepresented older patients. 

Our previous study examining small cohorts showed that 
CyberKnife-based SRS/FSRT is an effective option for elder-
ly NSCLC patients with BM regarding prolonged survival 
and good tolerability [15]. In the current study, we aimed 
to reappraise the efficacy of SRS/FSRT for BM in elderly 
NSCLC patients through a bi-institutional experience with 
more patients, focusing on the survival of these vulnerable 
older patients and local control status of BM following SRS/
FSRT.

Materials and Methods

1. Study design
This retrospective study was conducted at two institutions 

between 2010 and 2020. We identified 91 elderly patients 
with NSCLC aged ≥ 65 years with 222 BM who had a Karnof-
sky performance status (KPS) of ≥ 70 and received upfront 
SRS/FSRT without whole brain radiation therapy (WBRT) 
at BM diagnosis, regardless of systemic drug administra-
tion. We chose 65 years as the threshold for old age because 
Gaspar et al. [4] classified this age as the cutoff value using 
recursive partitioning analysis (RPA). We collected data on 
tumor and patient characteristics regarding primary lung 
disease status, BM, extracranial disease status, treatment 
details included chemotherapy and SRS/FSRT, clinical out-
comes, local control in the treated SRS/FSRT field, survival, 
and treatment-related toxicity. Moreover, we calculated the 
graded prognostic assessment (GPA) scores associated with 
NSCLC, including age, KPS, presence of extracranial metas-
tases, and BM number [3].

2. Treatment
All patients underwent SRS/FSRT using a CyberKnife 

(Accuray Inc., Sunnyvale, CA) and Novalis Tx system linear 
accelerator (Varian, Palo Alto, CA). During SRS/FSRT, each 
patient was placed in a supine position and fitted with a ther-
moplastic mask for immobilization. Subsequently, computed 
tomography with a 1-mm slice thickness was performed and 
fused with contrast-enhanced magnetic resonance imaging 
(MRI). The clinical target volume (CTV) was defined based 
on the area of contrast enhancement on MRI, and the plan-
ning target volume was generated by adding a 2-mm margin 
to the CTV. Organs at risk, including the brain, eyes, lenses, 
optic nerves, optic chiasm, pons, brainstem, and spinal cord, 
were contoured. The dose-fractionation prescription of SRS 

was adapted and modified based on the guidelines of Radia-
tion Therapy Oncology Group (RTOG) 90-05 as follows: 
24-28 Gy for tumors ≤ 20 mm in maximum diameter, 16-18 
Gy for tumors 21-30 mm, and ≤ 15 Gy for tumors 31-40 mm. 
For FSRT, we prescribed 26-30 Gy delivered in 2-4 fractions. 
Practice variation at the physician’s discretion was allowed 
in clinical scenarios associated with the location of the tumor 
or adjacent critical organs, such as the pons, brainstem, or 
inner ear. The administered systemic therapy was assessed, 
including the type of systemic agent used and systemic ther-
apy sequence.
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Table 1.  Patient characteristics 

Variable	 No. (%) (n=91)

Age (yr)	
    Median (range)	 70 (65-89)
    65-70	 49 (53.8)
    > 70	 42 (46.2)
Sex	
    Male	 52 (57.1)
    Female	 39 (42.9)
KPS	
    70-80	 52 (57.1)
    90-100	 39 (42.9)
Pathology	
    Adenocarcinoma	 11 (12.1)
    Squamous cell carcinoma 	 75 (82.4)
    Others	 5 (5.5)
No. of BM	
    Median (range)	 2 (1-10)
    1	 44 (48.4)
    2-4	 36 (39.6)
    > 5	 11 (12.1)
Total BM volume (mm3)	
    Median (range)	 1,275 (24-81,842)
    Mean±SD	 4,389±10,970
    ≤ 1,300	 46 (50.5)
    > 1,300	 45 (49.5)
Primary controlled	
    No	 28 (30.8)
    Yes	 63 (69.2)
Extracranial metastases	
    No	 30 (33.0)
    Yes	 61 (67.0)
GPA score	
    Median (range)	 1.5 (0.5-3.0)
    0.5	 15 (16.5)
    1.0-2.5	 68 (74.7)
    3	 8 (8.8)
BM, brain metastasis; GPA, graded prognostic assessment; KPS, 
Karnofsky performance status; SD, standard deviation.
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3. Outcome assessment
The primary endpoint of this study was overall survival 

(OS) following SRS/FSRT for BM. Secondary endpoints were 
in-field local control (IFLC) within the CTV and treatment-
related toxicities. The OS and IFLC periods were calculated 
from the last SRS/FSRT to the development of related events, 
including death, due to any cause or local progression, res-
pectively, or the day of the last follow-up. We evaluated the 
local control status using the Response Assessment in Neuro-
Oncology criteria based on enhanced lesions on follow-up 
MRI [16]. Furthermore, we used the nervous system dis-
orders of the Common Terminology Criteria for Adverse 
Events ver. 5.0 to report treatment-related adverse events 
and focused on assessing to xicities of higher than grade 2.

4. Statistical analysis
OS and IFLC were analyzed using the Kaplan-Meier 

method. Univariate analysis was performed using log-rank 
tests to identify the prognostic factors associated with OS or 

IFLC. Multivariate Cox regression analyses were performed 
to assess risk factors for IFLC or OS. All statistical analyses 
were performed using IBM SPSS Statistics ver. 25.0 (IBM 
Corp., Armonk, NY), and statistical significance was set at 
p < 0.05.

Results

1. Patient and treatment characteristics
The patient characteristics are summarized in Table 1. 

The median age was 70 years (range, 65 to 89 years), and 
39 patients (42.9%) had a KPS of ≥ 90. Of the 91 patients, 47 
(51.6%) had multiple lesions. The median total volume of BM 
per patient was 1,275 mm3 (24-81,842 mm3), and at the time 
of SRS/FSRT, 63 patients (69.2%) had a controlled primary 
tumor and 61 (67.0%) had metastases outside the brain. Fur-
thermore, regarding the GPA scores associated with NSCLC, 
15 (16.5%), 68 (74.7%), and eight (8.8%) patients had GPA 
scores of 0.5, 1.0-2.5, and 3.0, respectively. 

Table 2 summarizes the details of the systemic drugs and 
SRS/FSRT administration. At the time of SRS/FSRT refer-
ral, 49 patients (53.8%) had received cytotoxic chemotherapy 
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Table 2.  Details regarding treatment (91 patients, 222 BM)

Variable	 No. (%)

Systemic therapy (n=91)	
    No	 12 (13.2)
    Cytotoxic agent (n=49, 53.8%)	
        Docetaxel	 7 (7.7)
        Alimta	 10 (11.0)
        Gemcitabine	 1 (1.1)
        Docetaxel/Platinum	 3 (3.3)
        Alimta/Platinum	 13 (14.3)
        Gemcitabine/Platinum	 13 (14.3)
        Others	 2 (2.2)
    Targeted agent (n=30, 33.0%)	
        EGFR inhibitor	 25 (27.5)
        ALK inhibitor	 5 (5.5)
Lines of systemic therapy (n=91)	
    None	 12 (13.2)
    1st	 39 (42.9)
    2nd	 25 (27.5)
    3rd	 8 (8.8)
    4th	 7 (7.7)
Immunotherapy (n=91)	
    No	 72 (79.1)
    Yes (n=19, 20.9%)	
        Pembrolizumab	 6 (6.6)
        Nivolumab	 8 (8.8)
        Atezolizumab	 5 (5.5)
RT type according per BM (n=222)	
    SRS	 203 (91.4)
    FSRT	 19 (8.6)
(Continued)

Table 2.  Continued

Variable	 No. (%)

SRS/FSRT prescription dose 
  (BED, Gy) per BM (n=222)
    12 Gy in 1 fx (26.4)	 1 (0.5)
    13 Gy in 1 fx (29.9)	 1 (0.5)
    15 Gy in 1 fx (37.5)	 4 (1.8)
    16 Gy in 1 fx (41.6)	 3 (1.4)
    18 Gy in 1 fx (50.4)	 45 (20.3)
    20 Gy in 1 fx (60.0)	 54 (24.3)
    22 Gy in 1 fx (70.4)	 17 (7.7)
    23 Gy in 1 fx (75.9)	 15 (6.8)
    24 Gy in 1 fx (81.6)	 49 (22.1)
    25 Gy in 1 fx (87.5)	 10 (4.5)
    28 Gy in 1 fx (106.4)	 4 (1.8)
    26 Gy in 2 fx (59.8)	 8 (3.6)
    32 Gy in 2 fx (83.2)	 1 (0.5)
    21 Gy in 3 fx (35.7)	 2 (0.9)
    24 Gy in 3 fx (43.2)	 2 (0.9)
    27 Gy in 3 fx (51.3)	 4 (1.8)
    28 Gy in 4 fx (47.6)	 1 (0.5)
    30 Gy in 4 fx (52.5)	 1 (0.5)
ALK, anaplastic lymphoma kinase; BED, biological equivalent 
dose; BM, brain metastasis; EGFR, epidermal growth factor 
receptor; FSRT, fractionated stereotactic radiotherapy; fx, frac-
tion; RT, radiotherapy; SRS, stereotactic radiosurgery.
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A B

Fig. 1.  Radiation therapy plans for both non–small cell lung cancer patients with a single brain metastasis (BM) who received < 15 Gy by a 
single fraction (biological equivalent dose, 37.5 Gy). For one patient, a stereotactic radiosurgery (SRS) of 12 Gy was administered because 
the BM was located in the pons (A). Another patient received an SRS of 13 Gy due to the BM being located close to the brain stem and 
inner ear (B). 

Fig. 2.  Overall survival following stereotactic radiosurgery (SRS)/fractionated stereotactic radiotherapy (FSRT) for brain metastasis (BM) 
in the cohort (A), according to the non–small cell lung cancer–specific graded prognostic assessment (GPA) score (B), number of BM (C), 
and administration of systemic chemotherapy (D). CTx, chemotherapy.
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and 30 (33.0%) received targeted agents. Moreover, in the 
pre-SRS/FSRT period, 40 patients (44.0%) had adminis-
trated second-line or more systemic agents and 19 (20.9%) 
had received immunotherapy. Regarding SRS/FSRT, 203 
BM (91.4%) were delivered single-fraction SRS/FSRT and 19 
(8.6%) were delivered multiple-fraction SRS/FSRT. SRS was 
delivered at a dose of 12-28 Gy, which is equal to the biologi-
cally equivalent dose (BED) of 26.4-106.4 Gy. Among them, 
two patients received < 15 Gy in a single fraction (BED, 37.5 
Gy). In one patient, an SRS dose of 12 Gy in a single fraction 
was applied because the tumor was located in the pons (Fig. 
1A). Another patient delivered 13 Gy in a single fraction due 
to the tumor location being close to the brainstem and inner 
ear (Fig. 1B). 

2. OS and factors related to survival
During a median follow-up period of 18 months (range, 

2 to 104 months), the median OS period was 32 months, 
with an OS of 69.8% at 1 year and 56.1% at 2 years (Fig. 
2A). Univariate analysis identified the NSCLC-specific GPA 
score (0.5 vs. 1.0-2.5 vs. 3, p < 0.001) (Fig. 2B), BM number 
(1-3 vs. ≥ 4, p=0.034) (Fig. 2C), and systemic therapy admin-
istration (no administration vs. cytotoxic agent vs. targeted 
agent, p=0.004) (Fig. 2D) as significant factors related to OS, 
whereas the total BM volume (p=0.258), primary tumor con-
trol (p=0.335), and immunotherapy administration (p=0.744) 
did not affect OS. In detail, the median OS for patients with 
NSCLC-specific GPA scores of 0.5, 1.0-2.5, and 3.0 were 9.2, 
33.0, and 47.0 months, respectively. We found a median OS 
of 9.3 months for patients without chemotherapy and 27 and 
47 months for those receiving cytotoxic and targeted agents, 
respectively. In the multivariate analysis, both the NSCLC-
specific GPA score (p=0.007) and systemic therapy admin-
istration (p=0.039) were confirmed to be prognostic factors 

Table 3.  Prognostic factors related to OS

Variable
	                                                      Univariate analysis		                    Multivariate analysisa)

	 1-Year OS (%)	 2-Year OS (%)	 p-value	 Hazard ratio (95% CI)	 p-value

Age (yr)
    65-70 	 77.2	 65.0	 0.499	 -	 -
    > 70	 63.9	 41.0		  -	 -
GPA score					   
    0.5	 24.8	 12.4	 < 0.001	 Ref	 < 0.001
    1.0-2.5	 75.5	 62.9		  0.127 (0.047-0.344)	 < 0.001
    3	 87.5	 72.9		  0.083 (0.020-0.338)	 0.001
Total BM volume (mm3)					   
    ≤ 1,300 	 72.0	 60.4	 0.258	 -	 -
    > 1,300	 67.4	 51.5		  -	 -
No. of BM					   
    1-3	 74.9	 61.7	 0.034	 Ref	 0.103
    ≥ 4	 48.1	 32.1		  0.385 (0.122-1.215)	 -
Primary controlled					   
    Controlled	 76.7	 64.1	 0.335	 -	 -
    No controlled	 66.7	 52.2		  -	 -
Systemic therapy					   
    No	 45.5	 22.7	 0.004	 Ref	 0.015
    Cytotoxic agent	 71.7	 54.5		  0.449 (0.179-1.131)	 0.089
    Targeted agent	 76.1	 67.8		  0.215 (0.074-0.622)	 0.005
Immunotherapy					   
    No	 69.0	 53.2	 0.744	 -	 -
    Yes	 73.0	 65.7		  -	 -
BED (Gy)					   
    < 60.0	 70.5	 57.5	 0.735	 -	 -
    ≥ 60.0	 68.9	 54.6		  -	 -
BED, biological equivalent dose; BM, brain metastasis; CI, confidence interval; GPA, graded prognostic assessment; OS, overall survival; 
Ref, reference. a)Variables were entered into the multivariate regression model in a stepwise method if p ≤ 0.10 and were removed at any 
point if p > 0.10.
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affecting OS. The results of the analysis of the variables cor-
related with OS are shown in Table 3.

3. IFLC and factors related to local control
The median IFLC period was 31 months. The 1- and 2-year 

IFLC rates were 75.9 and 57.6%, respectively (Fig. 3A). Upon 
univariate analysis, the NSCLC-specific GPA score (0.5 vs. 
1.0-2.5 vs. 3, p=0.030), total BM volume (≤ 1,300 vs. > 1,300 
mm3, p=0.005) (Fig. 3B), BM number (1-3 vs. ≥ 4, p=0.014) 
(Fig. 3C), and BED (< 60 vs. ≥ 60 Gy, p=0.031) (Fig. 3D) were 
found to influence IFLC. In the multivariate analysis, both 
the total BM volume (p=0.042) and BM number (p=0.014) 
were significant factors influencing IFLC. The results of the 
analysis of factors affecting the IFLC are shown in Table 4.

No acute or late toxicities of higher than grade 2 were 
observed during or after SRS/FSRT.

Discussion 

Several landmark studies involving radiotherapy for BM 
have reported SRS/FSRT as a standard practice for cancer 
patients with BM, contributing to a shift in the radiation 

approach from WBRT to SRS/FSRT in limited BM scenarios 
[7,13,17]. Current guidelines recommend SRS/FSRT as an 
upfront treatment for patients with limited BM, whereas 
WBRT is selectively indicated for those with extended mul-
tiple or innumerable BM and/or large-volume intracranial 
metastases [14,18,19]. 

Age is considered a key component of RPA [4] and GPA 
[2,3] when analyzing the prognosis of cancer patient with 
BM. Considering the vulnerability of elderly patients with 
BM to neurological toxicity post-treatment, it may be better 
to administer SRS/FSRT instead of WBRT. Chen et al. [5] 
compared elderly patients with BM treated using SRS with 
those treated using WBRT, focusing on grade 2-4 toxicity, and 
concluded that SRS was associated with lower toxicity than 
WBRT. Gregucci et al. [6] observed no moderate or severe 
adverse effects, including neurological complications, after 
SRS in elderly patients with BM. With early diagnosis and 
appropriate interventions, elderly patients can return to a 
healthy state [20,21]. Therefore, instead of being subjected 
to palliative care, elderly patients with BM should receive 
standard treatment equal to that administered to non-elderly 
patients with BM. However, most clinical trials have under-
represented older patients and have not shown sufficient 

Cancer Res Treat. 2025;57(1):47-56

Fig. 3.  In-field local control of brain metastasis (BM) treated with stereotactic radiosurgery (SRS)/fractionated stereotactic radiotherapy 
(FSRT) in the cohort (A), according to the total volume of BM (B), number of BM (C), and biologically effective dose (BED) (D). 
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outcomes in elderly patients with BM following SRS/FSRT 
although two-thirds of patients with cancer are aged > 65 
years. To address this gap in research, our study analyzed 
the results of elderly patients with NSCLC and 1-10 BM who 
were treated using SRS/FSRT and had a KPS score of ≥ 70 
without combined WBRT. 

Regarding survival, we found that OS at 12 and 24 months 
after SRS/FSRT were 69.8 and 56.1%, respectively, with a 
median OS of 32 months. JLGK0901‑Elderly trial by Higuchi 
et al. [22] reported a median OS of 10 months after SRS for 
BM from various primary sites in 693 elderly patients (aged 
≥ 65 years), which was shorter than the median OS of 14 
months in 501 younger patients (aged < 65 years). Moreover, 
Yamamoto et al. [23] showed that the median OS after SRS 
was 9 months in elderly patients (aged ≥ 65 years) with BM 
from NSCLC among 2,441 patients during a 20-year duration 
from 1998 to 2018. This disparity between our study and the 

above trials may have originated from our carefully selected 
patients with healthy aging condition, such as a good per-
formance status (KPS ≥ 70) and active treatment application 
including systemic treatment.

Consequently, our study showed that NSCLC-specific 
GPA score and systemic drug administration were prognos-
tic factors affecting OS. The disease-specific GPA score for 
BM is an important prognostic scoring tool [3]. Our results 
correspond with those of previous studies showing a sig-
nificant association between the NSCLC-specific GPA score 
and OS, although there was a numerical difference in the OS 
period according to the GPA score. We found that the medi-
an OS for patients with GPA scores of 0.5, 1.0-2.5, and 3.0 
were 9.2, 33.0, and 47.0 months, respectively, whereas Woody 
et al. [24] reported median OS periods of 2.8, 6.7, 9.8, and 
13.2 months with DS-GPA scores of 0-1.0, 1.5-2, 2.5-3.0, and 
3.5-4.0, respectively, in NSCLC patients with BM who were 
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Table 4.  Prognostic factors related to IFLC

Variable
	                                                      Univariate analysis		                    Multivariate analysisa)

	 1-Year IFLC (%)	 2-Year IFLC (%)	 p-value	 Hazard ratio (95% CI)	 p-value

Age (yr)
    65-70 	 73.8	 54.1	 0.308	 -	 -
    > 70	 80.2	 64.8		  -	 -
GPA score					   
    0.5	 31.2	 31.2	 0.030	 -	 -
    1.0-2.5	 77.7	 54.2		  -	
    3	 100	 100		  -
Total BM volume (mm3)					   
    ≤ 1,300 	 77.6	 73.5	 0.005	 Ref	 0.040
    > 1,300 	 74.4	 35.8		  2.410 (1.042-5.576)	
No. of BM					   
    1-3	 79.6	 63.8	 0.014	 Ref	 0.022
    ≥ 4	 55.8	 18.6		  2.962 (1.169-7.504)	
Primary controlled					   
    Controlled	 77.0	 57.0	 0.890	 -	 -
    No controlled	 75.2	 57.9		  -	
Systemic therapy					   
    No	 69.4	 69.4	 0.630	 -	 -
    Cytotoxic agent	 72.4	 51.7		  -	
    Targeted agent	 84.5	 67.3		  -	
Immunotherapy					   
    No	 74.5	 53.5	 0.162	 -	 -
    Yes	 80.8	 70.7		  -	
BED (Gy)					   
    < 60.0	 68.3	 37.7	 0.031	 -	 -
    ≥ 60.0	 84.5	 79.3		  -	
BED, biological equivalent dose; BM, brain metastasis; CI, confidence interval; GPA, graded prognostic assessment; IFLC, in-field local 
control; Ref, reference. a)Variables were entered into the multivariate regression model in a stepwise method if p ≤ 0.10 and were removed 
at any point if p > 0.10.
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treated with SRS alone or combined SRS and WBRT. Fur-
thermore, our results show that prolonged OS may benefit 
from systemic treatment administration, which our previous 
study [15] failed to determine owing to the small cohort size. 
The 2-year OS rate was 54.5% in cohorts who underwent 
chemotherapy and 67.8% in those who were administered a 
targeted agent, whereas that in patients who did not receive 
systemic chemotherapy was only 22.7%. Radiotherapy is 
the standard treatment for BM, whereas systemic therapy is 
effective for controlling extracranial diseases due to cytotoxic 
chemotherapy having limited efficacy for BM owing to low 
central nervous system (CNS) penetration [25], and there-
fore controls extracranial disease rather than intracranial 
disease. However, targeted therapies show more response 
rates owing to relatively good CNS penetration, thereby 
controlling intracranial and extracranial diseases [25,26]. 
Goldberg et al. [27] reported that patients with NSCLC and 
BM showed good responsiveness to systemic treatment with 
pembrolizumab and could benefit from such systemic treat-
ment [27]. However, unlike these results, our study did not 
show any difference in OS between patients who received 
immunotherapy and those who did not. Further trials inves-
tigating the role of systemic treatments, including targeted 
agents and immunotherapy, in improving oncological out-
comes in these patients are required.

Since SRS/FSRT is a local therapy, we assessed the IFLC of 
SRS/FSRT and its predictive factors for BM. Herein, the IFLC 
rates at 12 and 24 months were 75.9% and 57.6%, respective-
ly. These results correspond with those of previous studies 
showing that SRS is effective in treating patients with BM, 
resulting in high IFLC rates (70%-90%) [18,28-31]. Among 
them, Noel et al. [29] and Minniti et al. [28] reported IFLC 
rates of 91 and 84%, respectively, at 12 months after SRS in 
elderly patients with BM. 

In our cohort, the univariate analysis related to IFLC iden-
tified a low GPA score, larger total BM volume, BM number 
of ≥ 4, and low BED as risk factors for local progression. Total 
BM volume was the strongest factor affecting IFLC following 
multivariate analysis. Similarly, Bhatnagar et al. [30] identi-
fied that the total treatment volume, age, RPA, and marginal 
dose were significant prognostic factors when assessing out-
comes following SRS in patients with ≥ 4 BM, and defined 
that the total tumor volume was the strongest predictor of 
IFLC, with 1-year IFLC rates of 97% for lesions < 2 cm3 and 
75% for lesions ≥ 2 cm3. Therefore, the overall BM volume 
is an important factor affecting IFLC considering SRS/FSRT, 
implicating intracranial metastatic tumor burden as a signifi-
cant prognosticator. 

This study had several limitations. The study involved 
unavoidable selection bias resulting from its retrospective 
nature. Typically, we selected elderly patients with good 

performance who belonged to RPA class II, and we could 
not report detailed toxicity data owing to incorrect medi-
cal records. Additionally, we did not compare the outcomes 
of SRS/FSRT for BM between age groups or between older 
and younger patients. However, our research is valuable in 
that it provides useful data regarding SRS/FSRT in elderly 
patients with NSCLC-induced BM. Most previous reports 
have included elderly patients with BM resulting from vari-
ous primary cancers, except for a few studies [15,23].

In conclusion, our study suggests that SRS/FSRT is benefi-
cial as an initial treatment for elderly patients aged ≥ 65 years 
with NSCLC-induced BM, showing improved OS and suit-
ability without severe adverse effects. Moreover, those with 
a high GPA who received active systemic treatment were 
considered better candidates for SRS/FSRT. Specifically, our 
findings indicate that the value of age as a decision-making 
factor for BM treatment has diminished owing to advanced 
anti-cancer therapies and the improved health of elderly 
patients with cancer. Future prospective studies are required 
to elucidate the appropriate standard treatment for elderly 
cancer patients with BM.
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