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Abstract 
Oligometastatic non-small-cell lung cancer (NSCLC) is potentially curable. Oligo-recurrence occurs with oligometastatic 
disease characterized by well-controlled primary lesion. The purpose of the present study was to explore the value of 
definitive local therapy (DLT) for extracranial single-organ oligorecurrent NSCLC. A total of 81 patients with NSCLC who had 
extracranial single-organ oligorecurrence after receiving radical treatment at the Cancer Hospital of the University of Chinese 
Academy of Sciences from January 2010 to December 2017 were analyzed. The primary endpoint was progression-free 
survival (PFS), and the secondary endpoint was overall survival (OS). The median follow-up time of the 81 patients was 
65.8 months. A total of 39 patients received DLT. A large proportion of patients who did not accept DLTs received specific 
tyrosine kinase inhibitors (TKIs). The results of multivariate analysis showed that DLT and specific TKI therapy were favorable 
prognostic factors significantly related to PFS. Further analysis showed that for patients without specific TKI therapy, DLT 
significantly improved PFS and the 5-year PFS rate. The 5-year OS rate also improved, but the improvement was not 
significant. For extracranial single-organ oligorecurrent NSCLC, PFS was significantly superior in patients receiving DLT. 
Among them, for the subgroup of patients who did not receive specific TKI therapy, DLT is expected to improve long-term 
prognostic outcomes.

Abbreviations: ALK = anaplastic lymphoma kinase, CT = computed tomography, DLT = definitive local therapy, EGFR = 
epidermal growth factor receptor, MPLC = metachronous second primary lung cancer, NGS = next generation sequencing, NSCLC 
= non-small-cell lung cancer, OS = overall survival, PFS = progression-free survival, SBRT = stereotactic body radiotherapy, TKIs 
= tyrosine kinase inhibitors.
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1. Introduction

Lung cancer is one of the most common malignant tumors. 
Non-small-cell lung cancer (NSCLC) accounts for approxi-
mately 85% of lung cancers, and nearly 40% of patients are 
already in advanced stages at the time of diagnosis.[1] Clinicians 
have gradually realized that advanced NSCLC cannot be 
generalized in diagnosis and treatment. In fact, Hellman and 
Weichselbaum believed that there is an intermediate stage 
between local growth and extensive metastasis and proposed 

the concept of oligometastasis as early as 1998.[2] It is generally 
believed that for NSCLC, the presence of a certain number of 
metastases in a confined organ could be regarded as oligome-
tastasis. A systematic review by Ashworth et al suggested that 
the prognosis of patients with oligometastatic NSCLC differed 
widely. The 5-year overall survival (OS) rate varied from 8.3% 
to 86%, with a median of 5.9 to 52 months, and the median 
time to any progression was 4.5 to 23.7 months. Although half 
of the patients progressed within 12 months, long-term survival 
did exist.[3] In addition, some scholars have proposed that the 
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control of the primary tumor is also important for patients with 
oligometastatic disease. Even if metastatic lesions are effectively 
treated by local therapy, poorly controlled primary lesions will 
further progress to more extensive metastases, leading to ther-
apeutic failure.[4] Therefore, Yuzuru and Chang proposed the 
concept of oligorecurrence, which is different from oligometas-
tasis in that patients with oligorecurrence have well-controlled 
primary lesions. The goals of treatment for patients with oligo-
metastasis and those of patients with oligorecurrence are dif-
ferent. The goal of the former is still prolonging the survival 
time before effectively controlling the primary lesion, while 
that of the latter should be to cure the disease.[5] The strategies 
for treating patients with oligometastasis in some malignant 
tumors already have concrete evidence, such as resection of 
liver metastatic lesions for colorectal cancer.[6] However, there 
is no sufficient evidence for the treatment strategy for oligomet-
astatic and oligorecurrent NSCLC patients. The purpose of the 
present study was to evaluate the value of definitive local ther-
apy (DLT) for NSCLC patients with extracranial single-organ 
oligorecurrence.

2. Methods

2.1. Patient selection

	 1.	  Inclusion criteria.
	1.1	 Stage I to III NSCLC patients received radical treat-

ment (including complete resection, stereotactic 
body radiation therapy and radical radiotherapy) 
at the Cancer Hospital of the University of Chinese 
Academy of Sciences (Zhejiang Cancer Hospital) 
from January 2010 to December 2017. This study 
was approved by the Ethical Committee of Zhejiang 
Cancer Hospital (Approval number: IRB-2022-189) 
and conducted in accordance with the Declaration of 
Helsinki.

	1.2	 The patients were followed up in our hospital and 
diagnosed with single-organ oligorecurrence with no 
more than 3 recurrent lesions and without local-re-
gional recurrence (including the primary tumor or 
bronchial stump, bilateral hilum, bilateral mediasti-
num and bilateral supraclavicular area).

	 2.	  Exclusion criteria
	2.1	 Brain metastases.
	2.2	 Metachronous second primary lung cancer (MPLC).
	2.3	 History of any other malignant tumor within 5 years 

before radical treatment.
	2.4	 Incomplete treatment information after recurrence.

2.2. DLT

DLT was defined as complete resection of metastatic lesions; 
radiosurgery, including gamma knife, CyberKnife, and stereo-
tactic body radiotherapy (SBRT); microwave ablation; seed 
implantation; and radiotherapy ≥ 50 Gy.

2.3. Follow-up and diagnosis

Patients were followed up by means of telephone or outpatient 
visits. The frequency and contents of follow-up were determined 
by the attending physicians according to the patients’ disease 
status and method of treatment. The conventional contents of 
outpatient follow-up included medical history, physical exam-
ination, hematologic examination, chest computed tomography 
(CT) and upper abdomen CT/B-scan ultrasonography, as well as 
brain magnetic resonance imaging, radionuclide bone imaging, 
and positron-emission tomography–CT when necessary.

The diagnoses of oligorecurrence and disease progression 
were based on imaging or histopathological evidence. The 

diagnosis of MPLC was defined by the recommendations of 
the American College of Chest Physicians.[7] Recurrent lesions 
with different histological types were diagnosed as MPLC. For 
patients with recurrent lesions with the same histological type, 
MPLC was diagnosed if either of the following conditions were 
met: the recurrence interval was ≥ 4 years; the recurrence inter-
val was 2 to 4 years, and the patient was diagnosed with MPLC 
by at least 2 radiologists. The recurrence interval was defined 
as the time interval from the previous radical treatment to the 
diagnosis of oligorecurrence.

2.4. Definition of survival outcome and sensitive mutations

The primary endpoint of the present study was progression-free 
survival (PFS), and the secondary endpoint was overall survival 
(OS). The starting points of PFS and OS were the date when 
the patient was diagnosed with oligorecurrence, and the end 
points were as follows: PFS: the date of disease progression or 
death due to any cause; OS: the date of death due to any cause. 
Patients were recorded as censored if they did not have an end-
point event at the last follow-up.

Epidermal growth factor receptor (EGFR) sensitive mutations 
are defined as Exon 19 Deletion mutation and Exon 21 L858R 
mutation, which were detected by next generation sequencing 
(NGS) or Polymerase Chain Reaction. Anaplastic lymphoma 
kinase (ALK) sensitive mutation is defined as ALK fusion muta-
tion, which was detected by NGS, Polymerase Chain Reaction 
or Ventana-D5F3 immunohistochemistry (IHC). Specific tyro-
sine kinase inhibitor (TKI) therapy refers to patients who had 
sensitive EGFR/ALK mutations and received corresponding 
EGFR/ALK TKI.

2.5. Statistics

Statistics were performed and graphics were plotted using SPSS 
25.0 (SPSS Inc., Chicago, IL) and GraphPad Prism 8.0 (GraphPad 
Software, San Diego, CA) software. The survival outcomes were 
calculated by Kaplan–Meier analysis, and comparisons between 
groups were performed by the log-rank test. The survival rate was 
compared by the Z test. The median follow-up time was calcu-
lated by inverse Kaplan–Meier analysis. Univariate and multivar-
iate analyses of prognostic factors were performed by Cox risk 
regression. In addition to DLT, factors with statistical significance 
in the univariate analysis were included in the multivariate analy-
sis. A 2-side P value < .05 was considered statistically significant.

3. Results

3.1. Patient characteristics

From January 2010 to December 2017, a total of 6216 Stage I 
to III NSCLC patients received radical treatment at the Cancer 
Hospital of the University of Chinese Academy of Sciences 
(Zhejiang Cancer Hospital). A total of 81 patients were included 
in the study by preset inclusion and exclusion criteria. The 
screening process is shown in Figure 1. Patients included in the 
final analysis were 46 to 85 years old (median age 63 years). 
Previous radical treatments were as follows: 4 patients (4.9%) 
received SBRT, 65 patients (80.2%) received radical surgery, 
and 12 patients (14.8%) received radical radiotherapy. The sites 
of oligorecurrence included 30 (37.0%) with lung, 22 (27.2%) 
with bone, 12 (14.8%) with liver, 7 (8.6%) with adrenal gland, 5 
(6.2%) with chest wall, 3 (3.7%) with kidney, and 2 (2.5%) with 
pleural nodules. Among the 81 patients, 39 patients received 
DLT. The baseline characteristics are presented in Table 1. For 
patients who did not receive DLT, patients with adenocarcinoma 
accounted for a greater proportion (P = .011), and more patients 
received specific TKI therapy (P < .001). There were no signifi-
cant differences in the remaining baseline characteristics.
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3.2. DLT

Of the 81 patients, 52 (64.2%) received local therapy for met-
astatic lesions, of which 39 (48.1%) received DLT. Twelve 
patients (30.8%) received complete surgical resection of meta-
static lesions, 10 received SBRT (25.6%), 1 received CyberKnife 
(2.6%), 6 received microwave ablation (15.4%), 2 (5.1%) 
received seed implantation, and the remaining 8 patients 
(20.5%) received radiotherapy ≥ 50 Gy.

3.3. Oncogene testing and TKI treatment

Among the 81 patients, 51 (63.0%) patients received EGFR 
testing, of which 10 were tested by NGS, 1 by Cobas, and 40 
by amplification refractory mutation system. For 43 adenocarci-
noma patients, 41 (95.3%) received EGFR testing. A total of 21 
patients were detected as harboring EGFR sensitive mutations, 
including 12 patients with Exon 19 Deletion and 9 patients 
with Exon 21 L858R. Fifty-five patients (67.9%) received ALK 
testing, of which 3 were tested by NGS, 1 by AMRS, and the 

remaining 51 were tested by Ventana-D5F3 IHC. For 43 adeno-
carcinoma patients, 33 (76.7%) received ALK testing. A total of 
3 patients (6.0%) were ALK-positive, all detected by Ventana-
D5F3 IHC. Therefore, a total of 24 patients had sensitive muta-
tions, of which 21 received TKI, including 16 patients who 
received icotinib, 3 who received gefitinib, and 2 who received 
crizotinib.

3.4. Survival analysis

The median follow-up time of the 81 patients was 65.8 months, 
among which the those of the no DLT group and DLT group 
were 56.6 months and 65.8 months, respectively (P = .320). 
Fifty-eight patients had died at the time of data cutoff (28 in 
no DLT group and 30 in DLT group). Survival analysis (Fig. 2) 
indicated that the median PFS of the no DLT group was 16.2 
months, and the 3-year and 5-year PFS rates were 26.6% and 

11.1%, respectively. The median OS rate was 36.3 months, and 
the 3-year and 5-year OS rates were 55.3% and 25.2%, respec-
tively. For the DLT group, the median PFS was 16.0 months, 
and the 3-year and 5-year PFS rates were 24.6% and 18.5%, 
respectively. The median OS was 30.8 months, and the 3-year 
and 5-year OS rates were 45.3% and 26.5%, respectively. The 
log-rank test indicated that there were no statistically significant 
differences in PFS (P = .664) or OS (P = .581) between the 2 
groups.

The subgroup survival analysis of patients without specific 
TKI therapy is shown in Figure 3. In this subgroup, the median 
and 5-year PFS of the no DLT group were 8.3 months and 
0%. The median and 5-year OS were 29.4 months and 8.9%. 
For DLT group, the median and 5-year PFS were 12.9 months 
and 14.6%. The median and 5-year OS were 30.0 months 
and 23.0%. The log-rank test indicated that for the subgroup 
without specific TKI therapy, the PFS of patients receiving DLT 
was significantly superior (P = .040), but there was no signifi-
cant difference in OS (P = .388). The Z test indicated that the 

Figure 1.  Flowchart of patients selection. MPLC = metachronous second 
primary lung cancer.

Table 1

Patients characteristics.

Characteristics No DLT (n = 42) DLT (n = 39) P value 

Gender Male 29 (69.0%) 31 (79.5%) .284
 Female 13 (31.0%) 8 (20.5%)  
Age <60 15 (35.7%) 8 (20.5%) .130
 ≥60 27 (64.3%) 31 (79.5%)  
Previous radical Surgery 35 (83.3%) 30 (76.9%) .822
treatment Radiotherapy 5 (11.9%) 7 (17.9%)  
 SBRT 2 (4.8%) 2 (5.1%)  
Initial TNM stage I 13 (31.0%) 16 (41.0%) .570
 II 12 (28.6%) 8 (20.5%)  
 III 17 (40.5%) 15 (38.5%)  
Recurrent interval <2 yrs 34 (81.0%) 32 (82.1%) .899
 ≥2 yrs 8 (19.0%) 7 (17.9%)  
ECOG PS 0−1 41 (97.6%) 36 (92.3%) .556
 2 1 (2.4%) 3 (7.7%)  
Number of lesions 1 28 (66.7%) 33 (84.6%) .061
 2−3 14 (33.3%) 6 (15.4%)  
Smoking history No 19 (45.2%) 11 (28.2%) .113
 Yes 23 (54.8%) 28 (71.8%)  
Pathology ADC 28 (66.7%) 15 (38.5%) .011*
 Others 14 (33.3%) 24 (61.5%)  
Specific TKI therapy No 23 (54.8%) 37 (94.9%) P < .001*

Yes 19 (45.2%) 2 (5.1%)  

ADC = adenocarcinoma, ALK = anaplastic lymphoma kinase, DLT = definitive local therapy, ECOG PS = Eastern Cooperative Oncology Group Performance status, EGFR = epidermal growth factor receptor, 
SBRT = stereotactic body radiotherapy, TKI = tyrosine kinase inhibitor.
*P < .05.
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5-year PFS of patients receiving DLT was significantly improved 
(14.6% vs 0%, P = .021). Although the 5-year OS tended to be 
improved by DLT, the P value was not significant (23.0% vs 
8.9%, P = .171).

Among all 81 patients, 6 patients (7.4%) achieved PFS of 
at least 5 years. The individual characteristics are shown in 
Table 2. As of the last follow-up, 3 of the 6 patients had not 
progressed, and 5 were still alive. Among the patients with spe-
cific TKI therapy, 4 patients reached 5-year PFS, 2 of whom 
did not receive any local treatment and had progressed. Of the 
remaining 2 patients, 1 received SBRT for pulmonary metasta-
ses, and 1 received palliative radiotherapy for osseous metasta-
sis (45 Gy/18 F). Except for the 5th patient in the table, only 1 
patient with a sensitive mutation received both DLT and TKI. 
His oligorecurrent lesion was a pleural nodule and reached 38.5 
months PFS without progression.

3.5. Univariate and multivariate analysis

The univariate Cox regression results (Table  3) showed that 
for 81 patients, factors significantly related to PFS included 
sex (P = .020), initial TNM stage (P = .050), smoking history 
(P < .001), pathology type (P = .003) and specific TKI ther-
apy (P = .003). Factors significantly related to OS included 
sex (P = .048), initial TNM stage (P = .029), smoking history 
(P = .007), pathological type (P < .001) and specific TKI therapy 
(P = .004).

A multivariate analysis was carried out based on the results 
of univariate analysis (Table 4). The results showed that DLT 
(HR, 0.469; 95% CI, 0.262–0.837; P = .010) and specific TKI 

therapy (HR, 0.442; 95% CI, 0.206–0.950; P = .036) were 
favorable prognostic factors significantly related to PFS. No 
prognostic factors were significantly related to OS.

4. Discussion
Regarding the cause of oligometastasis, Hellman believed that 
in the early stage of the disease, malignant tumor cells had lim-
ited invasiveness, which led to directional metastasis to certain 
organs due to the physiological characteristics of tumor cells. 
The process is known as the “seed and soil” hypothesis.[8] In 
addition, the oligometastatic state in some patients was caused 
by systemic therapy. Some metastases become residual lesions 
that have not been eliminated by drugs due to their large tumor 
burden or drug resistance, resulting in oligometastasis.[2] For oli-
gometastatic NSCLC patients, some retrospective studies have 
demonstrated that effective treatment of the primary tumor can 
improve prognosis.[9–11] Therefore, there is a view that oligomet-
astatic patients with well-controlled primary lesions can be indi-
vidually defined as having oligorecurrence and their treatment 
should try to achieve the goal of curing the condition.[5] For oli-
gometastatic NSCLC patients, although the brain is one of the 
most common metastatic sites,[9] local therapy for brain metas-
tases has been considered the standard treatment.[12] In addi-
tion, the blood–brain barrier and its special microenvironment 
promote distinct treatment responses in intracranial and extra-
cranial metastatic lesions.[13,14] Therefore, we believe there is no 
comparison between intracranial and extracranial oligometas-
tases. In terms of the extent of metastasis, a real-world study 
of 11,094 patients showed that the overall survival of NSCLC 

Figure 2.  Survival outcomes of DLT group and No DLT group. (A) Progression-free survival. (B) Overall survival. DLT = definitive local therapy.

Figure 3.  The subgroup survival analysis of patients without specific tyrosine kinase inhibitors therapy. (A) Progression-free survival. (B) Overall survival. DLT = 
definitive local therapy.
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patients with single-organ metastases was better than that of 
those with multiorgan metastases.[15] Moreover, patients with 
single-organ metastases have a greater chance of receiving rad-
ical treatment. Therefore, we infer that extracranial single-or-
gan oligorecurrent NSCLC patients have a greater potential to 
be cured. As a result, the present study assessed this group of 
patients to explore their prognostic characteristics and the role 
of DLT.

At present, there has been some prospective evidence for the 
application of DLT in the treatment of oligometastatic NSCLC 
patients. A single-center phase II study by Iyengar et al enrolled 
29 patients with oligometastatic NSCLC who responded to 
induction chemotherapy and were randomized to receive ste-
reotactic ablative radiotherapy (SABR) plus maintenance che-
motherapy or maintenance chemotherapy alone. As a result, the 
PFS of the SABR group was significantly superior (P = .01).[16] 
Similarly, a multi-institutional, phase II, randomized study 
conducted by Gomez et al included a total of 49 patients. The 

patients were all oligometastatic NSCLC patients without pro-
gression at 3 or more months after front-line systemic therapy. 
Patients were randomly assigned to the local consolidative ther-
apy group or to the maintenance therapy/observation group. 
The median PFS were 14.2 months and 4.4 months, respectively 
(P = .022), and the median OS were 41.2 months and 18.9 
months (P = .017).[17] For oligorecurrent NSCLC, the current 
evidence is mainly retrospective.[18–21] An earlier study analyzed 
28 patients with NSCLC who underwent resection of a single 
recurrent lesion after radical resection and found that the 5-year 
survival rate was 32%.[18] Yano et al conducted a prospective 
observational study on postoperative oligorecurrent NSCLC 
patients. The results showed that the median PFS of 11 patients 
who received local therapy was 20 months, and 5 of them 
achieved PFSs of more than 2 years.[12] Two retrospective studies 
by Hishida et al and Matsuguma et al also included NSCLC 
patients with oligorecurrence after surgery and concluded that 
DLT improved postprogression OS and PFS, but both included 

Table 2

Characteristics for patients with ≥5 yrs PFS.

No. Site of recurence DLT Specific TKI therapy PFS-time (mo) Progression Decease 

1 Liver Surgery No 87.7 No No
2 Bone No# Icotinib 86.5 No No
3 Adrenal gland RT 50Gy/25F No 84.4 Yes Yes
4 Lung No Gefitinib 71.7 Yes No
5 Lung SBRT 50Gy/10F Icotinib 65.8 No No
6 Adrenal gland No Crizotinib 60.4 Yes No

ALK = anaplastic lymphoma kinase, DLT = definitive local therapy, EGFR = epidermal growth factor receptor, PFS = progression-free survival, SBRT = stereotactic body radiotherapy, TKI = tyrosine kinase 
inhibitor.
#Note: No.2 patient receive palliative radiotherapy for 45Gy/18F.

Table 3

Univariable cox regression.

Characteristics 

PFS OS

HR (95%CI) P value HR (95%CI) P value 

DLT 0.899 (0.560–1.445) .661 1.158 (0.688–1.948) .581
Male 1.984 (1.112–3.539) .020* 1.947 (1.005–3.773) .048*
Age < 60 0.777 (0.458–1.321) .352 0.782 (0.439–1.391) .402
More advanced initial TNM stage 1.323 (1.000–1.750) .050* 1.405 (1.035–1.908) .029*
RI < 2 yrs 1.697 (0.864–3.333) .125 2.158 (0.924–5.040) .075
ECOG PS 0-1 0.826 (0.297–2.293) .714 1.220 (0.380–3.916) .738
Solitary lesion 1.426 (0.811–2.505) .217 1.841 (0.928–3.651) .081
Smoking history 2.570 (1.525–4.332) <.001* 2.203 (1.236–3.928) .007*
ADC 0.480 (0.295–0.779) .003* 0.359 (0.209–0.619) <.001*
Specific TKI therapy 0.413 (0.231–0.740) .003* 0.367 (0.184–0.731) .004*

ADC = adenocarcinoma, DLT = definitive local therapy, ECOG PS = Eastern Cooperative Oncology Group Performance status, HR = hazard ratio, OS = overall survival, PFS = progression-free survival, 
RI = recurrent interval, TKI = tyrosine kinase inhibitor.
*P < .05.

Table 4

Multivariable cox regression.

Characteristics 

PFS OS

HR (95%CI) P value HR (95%CI) P value 

DLT 0.469 (0.262–0.837) .010* 0.806 (0.443–1.466) .480
Male 1.013 (0.475–2.161) .973 1.196 (0.504–2.841) .685
More advanced Initial TNM stage 1.227 (0.917–1.640) .168 1.320 (0.953–1.828) .095
Smoking history 1.227 (0.917–1.640) .059 1.320 (0.953–1.828) .457
ADC 0.613 (0.342–1.097) .099 0.537 (0.279–1.034) .063
Specific TKI therapy 0.442 (0.206–0.950) .036* 0.573 (0.232–1.412) .226

ADC = adenocarcinoma, DLT = definitive local therapy, HR = hazard ratio, OS = overall survival, PFS = progression-free survival, TKI = tyrosine kinase inhibitor.
*P < .05.
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patients with intracranial oligorecurrence.[20,21] Moreover, most 
of the previous studies of oligorecurrent NSCLC only included 
patients who underwent radical surgery. In fact, SBRT and radi-
cal radiotherapy are also standard curative methods for NSCLC, 
and patients receiving SBRT and radical radiotherapy may also 
face oligorecurrence.

This study included 81 NSCLC patients with extracranial 
single-organ oligorecurrence using preset inclusion and exclu-
sion criteria. Patients had previously received curative treat-
ment, including SBRT, surgery and radiotherapy. Thirty-nine 
patients received DLT after oligorecurence. The results of the 
baseline comparison showed that the 2 groups of patients were 
unevenly distributed in terms of specific TKI therapy admin-
istered (P < .001), indicating that clinicians are more inclined 
to give DLT to patients who cannot choose specific TKI ther-
apy. Survival analysis of all patients showed that DLT did not 
improve PFS (P = .664) or OS (P = .581), which may be due to 
the uneven distribution of specific TKI therapy. Further analysis 
confirmed our conjecture. In multivariate Cox regression, DLT 
(HR, 0.469; P = .010) and specific TKI therapy (HR, 0.442; 
P = .036) were the only 2 favorable prognostic factors signifi-
cantly associated with PFS. This confirmed the value of DLT 
in improving PFS in extracranial single-organ oligorecurrent 
NSCLC.

In addition to local therapy, the role of systemic therapy in 
oligometastatic NSCLC cannot be ignored. With the develop-
ment of targeted therapy and immunotherapy, there are more 
treatment options for advanced NSCLC patients. How to com-
bine drugs and DLTs to obtain a more ideal long-term prognosis 
deserves attention. The SINDAS study included patients with 
EGFR-mutated extracranial oligometastatic NSCLC. Patients 
received stereotactic radiotherapy for both primary and meta-
static lesions combined with targeted therapy. Interim analysis 
showed that whole-lesion stereotactic radiotherapy significantly 
improves PFS and OS.[22] In contrast to the design of SINDAS, 
the target population of our study was oligorecurrent NSCLC. 
Unfortunately, only 2 patients received both DLT and spe-
cific TKI therapy. Nonetheless, we found that these 2 patients 
achieved ideal PFS of 65.8 months and 38.5 months without 
progression. Moreover, among the patients who obtained PFS 
for more than 5 years, 3 patients received only TKI therapy 
without DLT, 2 of these 3 patients had progressed, and the 
only patient who did not progress received 45 Gy/18F pallia-
tive radiotherapy for osseous metastasis. Such results suggested 
to some extent that for extracranial oligorecurrent NSCLC 
patients, TKI therapy alone may achieve long-term PFS, but it 
is still difficult to achieve the goal of cure. TKI combined with 
local therapy may be a more promising choice. It should be 
noted that the screening failure rate of SINDAS is as high as 
78%.[23] The feasibility of SBRT for primary lesions may be one 
of the reasons. However, in patients with oligorecurrence, the 
primary tumor was well controlled, and whether the SINDAS 
pattern can achieve better results needs to be confirmed by fur-
ther studies.

In a subgroup analysis of patients not receiving specific TKI 
therapy, DLT significantly improved PFS (P = .040). The 5-year 
PFS rates in the 2 groups were 14.6% and 0%, respectively 
(P = .021). In terms of the 5-year OS rate, although the differ-
ence was not significant (P = .171), 23.0% in the DLT group 
showed a nearly 3-fold improvement trend compared to 8.9% 
in the non-DLT group. This result suggests that for the nonsen-
sitive mutation subgroup, DLT is expected to improve long-term 
prognostic outcome. With the rise of immunotherapy, options 
for patients with non-EGFR/ALK mutations will no longer be 
limited to chemotherapy.[24] The combination of immunother-
apy and local therapy, especially in combination with radiother-
apy, has attracted much attention. This treatment combination 
based on the immune-stimulating effect of radiation.[25] The 
PEMBRO-RT study and the MDACC study included patients 

with metastatic NSCLC who received local radiotherapy with 
or without pembrolizumab. The results of the pooled analysis 
showed that the combined treatment group achieved an absco-
pal response rate of 41.7% and an abscopal disease control rate 
of 65.3%. The median PFS and OS were 9.0 months and 19.2 
months for the experimental group, respectively, which were 
significantly better than those of the control group.[26] Based 
on such results, it is necessary to pay attention to whether the 
application of immunotherapy combined with radiotherapy in 
patients with oligorecurrence can further improve the prognosis.

The limitations of our study mainly stem from its retrospec-
tive nature. First, the number of enrolled patients was limited. 
Therefore, the conclusions of the study must be interpreted 
carefully and should be further verified by prospective stud-
ies. Second, the correlation between DLT and OS has not been 
confirmed. The reason may be that, in retrospective studies, too 
many factors, including the patient’s later-line treatment, long-
term treatment toxicity, etc, will have an impact on OS, and 
the specific information on these factors for some patients was 
unknown, which may interfere with the results of OS.

5. Conclusion
For extracranial single-organ oligorecurrent NSCLC, PFS was 
significantly superior in patients receiving DLT. Among them, 
for the subgroup of patients who did not receive specific TKI 
therapy, DLT is expected to improve long-term prognostic out-
comes. DLT combined with TKI may be an ideal treatment 
option to achieve clinical cure. It is necessary to further explore 
the strategy and value of DLT combined with different systemic 
therapies.
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