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Purpose: To determine the effectiveness of salvage radiation therapy (RT) in patients with locoregion-
al recurrence (LRR) following initial curative resection of non-small cell lung cancer (NSCLC) and
identify the prognostic factors affecting survival.

Materials and Methods: Between January 2009 and January 2019, 54 patients with LRR after NSCLC
surgery were treated with salvage RT (83.3%) or concurrent chemoradiation therapy (16.7%). Twen-
ty-three (42.6%), 21 (38.9%), and 10 (18.5%) patients had local, regional, and both recurrences, re-
spectively. The median RT dose was 66 Gy (range, 37.5 to 70 Gy). The radiation target volume included
recurrent lesions with or without regional lymphatics depending on the location and recurrence type.
Results: The median follow-up time from the start of RT was 28.3 months (range, 2.4 to 112.4
months) and disease-free interval (DFI) from surgery to recurrence was 21.0 months (range, 0.5 to
92.3 months). Tumor response after RT was complete response, partial response, stable disease, and
progressive disease in 17, 29, 5, and 3 patients, respectively. The rates of freedom from local progres-
sion at 1 and 2 years were 77.2% and 66.0%, respectively. The median survival duration after RT was
24.8 months, and the 2-year overall survival (0S) rate was 51.1%. On univariate analysis, initial stage,
recurrence site, DFI, and tumor response after RT were significant prognostic factors for OS. DFI =12
months and tumor response after RT were statistically significant factors on multivariate Cox analysis
for OS.

Conclusion: Our results demonstrated the effectiveness of salvage RT for LRR of NSCLC following cu-
rative surgery.
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Introduction

Lung cancer remains the leading cause of cancer-related mortality
in Korea. The incidence of lung cancer ranks third in cancer statis-
tics in Korea [1]. To date, complete surgical resection is the treat-
ment of choice for patients with stage |, stage Il, and selective
stage Ill non-small cell lung cancer (NSCLC) [2]. Even though early
diagnosis has become possible because of the development of di-
agnostic imaging technology and the active implementation of
early screening, local recurrence remains a major problem in

achieving complete remission. The reported recurrence rates after
complete surgical resection have ranged from 10% to 75% [3-5].
The median survival duration following recurrence has been report-
ed to be 8.1-21 months in previous studies [6,7]; therefore,
post-recurrence prognosis has been generally poor. The standard
treatment for locoregionally recurrent (LRR) NSCLC remains con-
troversial. Currently, the National Comprehensive Cancer Network
guideline [8] recommends local treatment modalities, including re-
operation or radiation therapy (RT) with or without concurrent
chemotherapy (CCRT). If resection is possible, surgery is preferred;

© 2021 The Korean Society for Radiation Oncology

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

210

WWW.e-roj.org


http://crossmark.crossref.org/dialog/?doi=10.3857/roj.2021.00696&domain=pdf&date_stamp=2021-09-30

Salvage radiation therapy in NSCLC

Radiation Oncology Journal ROJ

however, as reported in several large series of all patients with lo-
cally recurrent disease, repeated resection with curative intent was
performed in only 1.1%-1.7% of patients [9,10]. Alternatively, pa-
tients could be treated with salvage RT with or without chemo-
therapy. There have been several studies on salvage RT for LRR that
report the median duration of overall survival (0S), ranging from
14 to 54.8 months [11-19]. However, most of the studies used the
three-dimensional irradiation technique, which needs to evaluate
the results when using intensity-modulated irradiation techniques
that can reduce toxicity profiles with good tumor control. Patients
with post-resection recurrent NSCLC treated with RT achieved the
same survival outcome as newly diagnosed patients with NSCLC
treated with RT with or without chemotherapy [17]. Hence, we can
assume that the prognosis of patients with isolated but nonresect-
able regional recurrence might conceivably be equivalent to that of
patients presenting with de novo nonresectable stage Il disease.
We speculated that patients whose tumors only recur regionally
might indeed have a favorable prognosis and are possibly amenable
to salvage by aggressive local treatment. We report our experience
with salvage RT/CCRT for patients with LRR after curative resection
for NSCLC to determine the effectiveness of salvage RT and assess
prognostic factor affective survivals.

Materials and Methods

1. Patients

We retrospectively reviewed the medical records of patients with
NSCLC who had received salvage RT after initial surgery between
January 2009 and January 2019. The decision to opt for radiothera-
py instead of surgical resection was made through multidisciplinary
discussions, and all patients were presumed to have had a high risk
of reoperation, considering the patients' condition, expected diffi-
culty of reoperation, and risk of post-surgical morbidity and mortal-
ity. Patients enrolled in our study met the following criteria: (1) ini-
tial complete resection with or without adjuvant chemotherapy or
RT, (2) salvage RT (CCRT) with a curative aim, (3) no clinical evidence
of distant metastasis (DM), (4) adequate organ function, and (5) age
>18 years. The diagnosis of LRR in 54 patients was based on en-
larging or new lesions on chest computed tomography (CT). In some
cases, the diagnosis of LRR was to be made by pathological confir-
mation whenever possible, either by bronchoscopic or endobronchi-
al ultrasound-guided needle biopsy and/or aspiration cytology,
which was feasible in 25 patients (46.3%).

2. Treatment
RT was given using 6-MV photon beams from linear accelerators.

https://doi.org/10.3857/r0].2021.00696

The gross target volume (GTV) was determined by the information
from the chest CT scan and positron emission tomography-com-
puted tomography (PET-CT) scan. The clinical target volume (CTV)
was to cover the recurrent gross lesion(s) with or without covering
regional lymphatics. The planning target volume (PTV) was defined
as a further 5-mm expansion to the CTV. Three-dimensional con-
formal RT using 3-4 beams was mainly used in 29 patients (53.7%),
and intensity-modulated RT (IMRT) was used in 25 patients
(46.3%). The most common dose scheme was 66 Gy in 33 fractions.
Most patients (50 of 54 patients) were treated with conventional
fractionation; one patient received stereotactic body radiation
therapy (SBRT) and three patients received hypofractionated RT (60
Gy/10 fx; 55 Gy/10 fx; 50 Gy/10 fx), most patients (83.3%) were
treated using RT alone. Only nine patients (16.7%) were treated
with weekly platinum-based doublet chemotherapy during the RT
course. The chemotherapy regimens were weekly paclitaxel and
cisplatin in six patients (11.1%), 3-weekly etoposide and cisplatin
in one patient (1.85%), and weekly paclitaxel and carboplatin in
two patients (3.7%).

3. Evaluation of response after treatment, toxicity,
and statistical analysis

We evaluated tumor response after salvage RT using Response
Evaluation Criteria in Solid Tumors version 1.1 at 3 months
post-treatment using chest CT. The failure patterns following sal-
vage RT were subdivided into in-field failure, out-of-field regional
failure, and DM. Local progression failure was defined as failure
within the radiation field; locoregional failure was defined as the
sum of in-field failure and out-of-field regional failure; and DM
was defined as a failure in distant organs, including parenchymal
pulmonary metastasis. The endpoints included the rates of freedom
from local progression (FFLP), locoregional failure-free survival
(LRFS), freedom from distant metastasis (FFDM), disease-free sur-
vival (DFS), and OS. The durations of FFLP, LRFS, FFDM, DFS, and
0S, were calculated from the date of the start of RT to the date of
the recurrence, death, or the last follow-up. During treatment and
follow-up, toxicity was assessed and graded according to the Com-
mon Terminology Criteria for Adverse Events (version 5.0). Acute
toxicities were defined as events that occurred up to 90 days from
the end of the treatment, and late toxicities were defined as events
that occurred after 90 days. The chi-square test and Student t-test
were used to analyze the distributions of categorical and continu-
ous variables, respectively. The Kaplan-Meier method was used to
determine the survival rate. The log-rank test and the Cox propor-
tional hazards regression model were used for univariate and mul-
tivariate analyses to determine prognostic risk factors, respectively.
Multivariate analysis was performed on variables with a p-value
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<0.2 in univariate analysis. A p-value less than 0.05 was consid-
ered statistically significant, and SPSS version 22.0 (IBM Corpora-
tion, NY, USA) was used for the statistical analysis.

4. Ethical statement

This study was approved by Institutional Review Board of Asan
Medical Center (No. 2021-1075) and was conducted in accordance
with the principles of the Declaration of Helsinki. The requirement
for informed consent was waived.

Results

1. Patient and disease characteristics
Fifty-four patients were included, and the characteristics of the

patients and disease are listed in Tables 1 and 2, respectively. The
median age was 67 years (range, 43 to 88 years), and 87% of them
were male. Of the 54 patients, 37 had at least one comorbidity.
Among them, 10 patients (18.5%) had underlying lung diseases,
such as tuberculosis (including old tuberculosis), chronic obstruc-
tive pulmonary disease, asthma, and interstitial lung disease. An-
other 27 patients (50%) had other underlying diseases, such as di-
abetes, hypertension, and hepatitis. Most of the patients showed

Table 1. Baseline characteristics of the patients (n = 54)

Characteristic Value

Age (yr) 67.3 (43.0-88.0)
Sex
Male 47 (87.0)
Female 7(13.0)
Underlying disease
None 17 (31.5)
TB, COPD, asthma, ILD 10 (18.5)
Other comorbidities” 27 (50.0)
ECOG status, before RT start
0-1 50 (92.6)
2-3 4(7.4)
Smoking status
(Ex-)smoker 41 (75.9)
Never smoker 13 (24.1)
Alcohol use status
(Ex-)user 33(61.1)
Never use 21 (38.9)
DFI (mo) 21.0 (0.5-92.3)

283 (2.4-112.4)

Values are presented as median (range) or number (%).

TB, Tuberculosis; COPD, chronic obstructive pulmonary disease; ILD, in-
terstitial lung disease; ECOG, Eastern Cooperative Oncology Group; DFI,
disease-free interval.

“Diabetes mellitus, hypertension, hepatitis, etc.

Follow-up (mo)
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good performance of the Eastern Cooperative Oncology Group per-
formance status 0-1. Initial tumor histology at the time of surgery
was 51.9% for squamous cell carcinoma and 48.1% for adenocar-
cinoma. In the initial histology grade, moderately differentiated

Table 2. Baseline characteristics of the disease

Characteristic Value
Initial tumor histology
SqCC 28 (51.9)
Adenocarcinoma 26 (48.1)
Initial histology grade
W/D 3(5.6)
M/D 35 (64.8)
P/D 15 (27.8)
Not checkable 1(1.9)
Initial tumor stage (AJCC 8th)
Stage | 25 (46.3)
Stage Il 11 (20.4)
Stage Il 18 (33.3)
Initial tumor location
Right upper lobe 13 (24.1)
Right middle lobe 1(1.8)
Right lower lobe 12 (22.2)
Left upper lobe 13 (24.1)
Left lower lobe 15 (27.8)
Initial Lung operation method
Lobectomy 42 (77.8)
Pneumonectomy 5(9.3)
Wedge resection/segmentectomy 7 (13.0)
PORT
History of PORT 8(14.8
None 46 (85.2)
Recurrence stage (AJCC 8th)
Stage | 21(38.9)
Stage I 5(9.2)
Stage Il 28 (51.9)
CCRT
CCRT with TP 6(11.1)
CCRT with EP or TC 3(5.6)
RT alone 45 (83.3)
RT dose (Gy) 66.0 (37.5-70.0)
RT fraction size (Gy) .2 (1.8-15.0)
BED (Gy,,) 79.2 (46.9-150.0)
PTV volume (cm’) 246.3 (23.9-780.0)

Values are presented as number (%) or median (range).

SqCC, squamous cell carcinoma; W/D, well-differentiated; M/D, moder-
ate differentiated; P/D, poorly differentiated; AJCC, American Joint
Committee of Cancer; PORT, postoperative adjuvant radiation therapy;
CCRT, concurrent chemoradiation therapy; TP, paclitaxel + cisplatin; EP,
etoposide + cisplatin; TC, paclitaxel + carboplatin; RT, radiation therapy;
BED, biologically effective dose with a/ of 10 Gy; PTV, planning target
volume.
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cases were the most common grade (64.8%). The initial tumor
stage of the patients included in the study was stage | in 25 pa-
tients (46.3%), stage Il in 11 patients (20.4%), and stage Il in 18
patients (33.3%). Regarding the Initial lung operation method, 42
patients (77.8%) underwent lobectomy, 9.3% underwent pneumo-
nectomy, and seven patients (13%) underwent wedge resection or
segmentectomy due to poor pulmonary function test or high surgi-
cal risk. Eight patients (14.8%) underwent postoperative adjuvant
RT after surgery. The stage at recurrence varied, with recurrent
stage Il being the most common at 51.9%. Most of the patients
underwent salvage RT alone (45 patients, 83.3%), and nine patients
(16.7%) underwent salvage CCRT. The median RT dose was 66 Gy
(range, 37.5 to 70.0 Gy), and the median dose converted into bio-
logically equivalent dose with af p of 10 Gy (BED,)) was 79.2 Gy,,
(range, 46.88 to 150.0 Gy,,). The median volume of PTV was 246.3
em’ (range, 23.9 to 780.0 cm’).

2. Treatment response and survival

The median disease-free interval (DFI) from surgery to recurrence,
was 21.0 months, and it ranged from 0.5 to 92.3 months. The me-
dian follow-up period was 28.3 months (range, 2.4 to 112.4
months). Forty-six of 54 patients achieved complete response or
partial response (CR in 17 patients, PR in 29 patients, stable disease
in five patients, and progressive disease in three patients). OS rates
at 2 years and 5 years were 51.1% and 26.6% (Fig. 1), and DFS
rates at 1 year and 2 years were 49.9% and 28.6%, respectively
(Fig. 2A). The median FFDM time was 63.7 months (Fig. 2B). In the
case of local progression with in-field recurrence after salvage RT,

91.1% 24.8 months
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Fig. 1. Overall survival (0S) of salvage radiation therapy.
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FFLP at 1 year and 2 years were 77.2% and 66.0%, respectively
(Fig. 2C). Conversely, the median LRFS time, including both in-field
and out-of-field local recurrence was 25.5 months (Fig. 2D).

The results of univariate and multivariate analyses for 2-year
FFLP are presented in Table 3. RT (CCRT) response was the only sig-
nificant prognostic factor for 2-year FFLP (p = 0.014). In addition,
as shown in Table 4, the initial stage, recurrence site, DFl, and RT
(CCRT) response were significant prognostic factors for 2-year OS.
In multivariate analysis, DFI longer than 12 months (hazard ratio
[HR] = 0.343; 95% confidence interval [Cl], 0.173-0.679; p =
0.002) and RT (CCRT) response (HR =2.879; 95% Cl, 1.235-6.709;
p = 0.014) were statistically significant factor for 2-year OS.

3. Failure patterns after salvage RT
Two-thirds of the patients (36/54, 66.7%) experienced recurrence

after salvage RT: 16 (29.6%) had in-field recurrence, 11 (20.4%)
had out-of-field recurrence, while 20 (37.0%) had DM (Fig. 3).
Among them, 16 patients experienced locoregional recurrence or
progressive disease as their first site of recurrence, nine experi-
enced DM as their first site of recurrence, and 11 experienced both
LRR and DM as their first site of recurrence. The rates of FFLP, LRFS,
and FFDM at 2 years were 66.0%, 50.5%, and 60.6%, respectively.

4. Treatment-related RT toxicity

Salvage RT was well tolerated with a compliance rate of 94.4%);
however, three patients could not finish their treatment as initially
planned due to their worsening general condition. Fourteen pa-
tients (25.9%) experienced acute radiation-induced esophagitis
with grade 1 or 2. However, there was no case of grade 3 or higher
acute esophagitis. Three patients (5.56%) had grade 3 radiation
pneumonitis and were given corticosteroids, and one patient
(1.85%) was hospitalized for grade 4 radiation pneumonitis. There
was no incidence of severe chronic toxicity or treatment-related
mortality.

Discussion and Conclusion

The rationale for treating patients with NSCLC with locoregional
relapse lies in the oligometastatic concepts. Patients with limited
metastatic disease may benefit from aggressive local treatment for
the macroscopic disease. Recent studies suggest that the survival
of locoregional recurrent NSCLC is similar to that of stage Ill NS-
CLC than that of stage IV NSCLC [17,18]. Moreover, the addition of
systemic therapy, including immunotherapy might improve local
control.

In this retrospective study, we evaluated the effectiveness of sal-
vage RT in patients with LRR following the initial curative resection
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Fig. 2. Survival outcome of salvage radiation therapy. (A) Disease-free survival (DFS). (B) Freedom from distant metastasis (FFDM). (C) Freedom

from local progression (FFLP). (D) Local recurrence-free survival (LRFS).

of NSCLC. The distinguishing feature of our study is that compared
with previous studies (Table 5), the proportion of using IMRT was
high (46.3%). Though the benefit of IMRT has not been conclusive-
ly established in NSCLC, lower toxicity can be achieved with this
technique [20]. We also included eight patients with a history of
postoperative adjuvant radiation therapy (PORT) after surgery. The
reason for including those patients was that we often see patients
who relapse after receiving PORT in the clinic. For out-of-field re-
currence, full-dose RT could be performed; thus, these patients

214

were included.

In the case of patients with locally advanced NSCLC, several ran-
domized trials confirmed that CCRT could significantly improve 0S
and progression-free survival (PFS) when compared to RT alone
[21]. However, it has not been determined whether combining che-
motherapy with RT can improve survival in this salvage therapy
setting. Most recent and large series (n = 127) studies that en-
tailed treatment with definitive CCRT suggested that concurrent
chemoradiation led to significantly better outcomes than radio-

https://doi.org/10.3857/r0}.2021.00696
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Table 3. Univariate analysis and multivariate analysis for 2-year FFLP

Table 4. Univariate analysis and multivariate analysis for 2-year 0S

Univariate Multivariate Univariate Multivariate
Variable f 2_(%;0)05 p-value (95|C-’I/ECI) p-value Variable f 2_(%;0)05 p-value (95|;|/§CI) p-value
Age (yr) Age (yr)
<65 23 62 0.873 - <65 23 47.8 0.619 -
>65 31 69.6 >65 31 54.1
Histologic type Histologic type
SqCC 28 55.5 0.214 - SqCC 28 42.6 0.368 -
Adenocarcinoma 26 76.2 Adenocarcinoma 26 60.6
History of PORT History of PORT
Yes 8 85.7 0.295 - Yes 8 50 0.946 -
No 46 62.7 No 46 51.3
Initial stage Initial stage
1=l 36 709 0.209 - I-ll 36 63.1 0.002 - 0.122
1] 18 53.6 Il 18 27.8
Recurrence site Recurrence site
Stump/lung 23 738 0.355 - Stump/lung 23 64.1 0.042 - 0.749
LN/both 31 58.9 LN/both 31 419
BED (Gy10) BED (Gy10)
<79.2 22 709 0.997 - <79.2 22 54.2 0.952 -
>79.2 32 62 >79.2 32 44.8
DFI (mo) DFI (mo)
<12 21 61 0.227 - <12 21 28.6 0.003 0.343 0.002
512 33 68.4 (0.173-0.679)
CCRT >12 33 65.7
CCRT 9 667 0936 - CCRT
RT alone 45 64.6 CCRT 9 49.2 0.978 -
CCRT response RT alone 45 55.6
CR, PR 45 703 0007 4278 o014  CCRTresponse
(1.347-13.588) CR, PR 45 56.9 0.007 2.879 0.014
SD, PD 9 26.3 (1.235-6.709)
Underlying disease SD, PD 3 125
None 17 675 0.99 _ Underlying disease
Yes 37 64.1 None 17 54.2 0.492 -
Alcohol Yes 37 50
None 21 809 0127 - 0227  Alcohol
(Ex-)user 33 58.5 None 21 51.3 0.358 -
Smoking (Ex-)user 33 51.3
None 13 714 0715 - Smoking
(Ex-Juser 41 64.6 None 13 519 0.942 -
(Ex-)user 41 51.1

FFLP, freedom from local progression; SqCC, squamous cell carcinoma;
PORT, postoperative adjuvant radiation therapy; LN, lymph node; BED,
biologically effective dose with a/B of 10 Gy; DFI, disease-free interval;
CCRT, concurrent chemoradiation therapy; RT, radiation therapy; CR,
complete response; PR, partial response; SD, stable disease; PD, progres-
sive disease; HR, hazard ratio; Cl, confidence interval.

therapy alone [12]. However, other recent larger cohort series (n =
152) treated with definitive RT [22] did not see any clear benefit of
chemotherapy on outcomes, which might be related to the fact

https://doi.org/10.3857/r0].2021.00696

0S, overall survival; SqCC, squamous cell carcinoma; PORT, postopera-
tive adjuvant radiation therapy; LN, lymph node; BED, biologically effec-
tive dose with a/p of 10 Gy; DFI, disease-free interval; CCRT, concurrent
chemoradiation therapy; RT, radiation therapy; CR, complete response;
PR, partial response; SD, stable disease; PD, progressive disease; HR,
hazard ratio; Cl, confidence interval.

that locoregional failure was a higher risk for these patients than
distant metastasis. Our results are similar to those of Wu et al. [22],
which reported that two-thirds of the patients experienced recur-
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Table 5. Results of salvage radiation therapy for locoregional recurrent NSCLC

Study Period Number of patients RT dose (Gy) RT technique CCRT (20) 2-yr 0S (%)

Kelsey et al. [11] 1991-2003 29 66 (46-74) Not described 51.7 38

Lee et al. [12] 2004-2013 127 66 (37-70) 3DCRT (92.9%) 100 729
IMRT (7.19%)

Tada et al. [13] 1992-2002 31 60 Not described 16.1 30

Bae et al. [14] 1994-2007 64 54 (44-66) 3DCRT 219 47.9

Lee et al. [15] 2001-2009 38 60 (45-75) 3DCRT 31.6 56

Bar et al. [16] 1999-2009 30 63.5 (26-66) 2DCRT (57%) 100 50.8
3DCRT (43%)

Caietal. [17] 1992-2004 54 >59.4 3DCRT 47.8 14.8 (5-yr)

Seol et al. [18] 2008-2013 31 66 (51-66) 3DCRT 51.6 58.4

Kim et al. [19] 2004-2014 57 66 (45-70) 3DCRT 73.7 62.4

Current study 2009-2019 54 66 (37.5-70)  3DCRT (53.7%) 16.7 51.1
IMRT (46.3%)

NSCLC, non-small cell lung cancer; RT, radiation therapy; CCRT, concurrent chemoradiation therapy; OS, overall survival; 2DCRT, two-dimensional
conformal radiation therapy; 3DCRT, three-dimensional conformal radiation therapy; IMRT, Intensity-modulated radiation therapy.

In field recurrence Out of field
(n=16) recurrence
(n=11)

Distant metastasis (h=20)

Fig. 3. Failure patterns of the first recurrence.

rence after salvage RT. Among them, 27 patients experienced lo-
coregional failure, which was a more likely event than DM.

In terms of the radiation field, we used elective nodal irradiation
for some patients with multiple lymph node (LN) station recurrenc-
es. Except for such cases, PTV covered only recurrent lesions with
additional margin. The role of elective regional LN irradiation in
salvage RT is still unclear. For many years, the standard target vol-
ume of radical RT for primary NSCLC usually included regional
nodes electively based on the high incidence of hilar and mediasti-
nal LN metastasis. In a previous study, Kelsey et al. [11] and Tada et
al. [13] used elective regional nodal irradiation for salvage RT for
NSCLC. Moreover, a study [12] used CTV to cover recurrent lesions
with margins without elective inclusion of regional lymphatics.
However, since the CTV was set with a 5-10 mm margin on the
GTV, if the recurrent lesion was along the multiple LN stations, the
surrounding regional lymphatics were included, as in our case. In-
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dividualized radiation target volume from only recurrent lesions to
elective hilar LN and mediastinal LN should be considered on a
case to case basis.

Regarding the radiation dose, Jeremic et al. [23] reported there
was a significant difference in the 5-year survival rate between
high-dose (55-60 Gy in 26-30 fractions) and low-dose (30 Gy in
10 fractions) RT groups. Table 5 shows the results of several studies
with respect to salvage RT for LRR of NSCLC. In most studies, the
median RT dose was greater than 60 Gy. Among these studies, Bae
et al. [14] reported that the low-dose group with BED <70.2 Gy,,
had significantly low 2-year survival rates than the high-dose
group with BED >70.2 Gy,,. And Lee et al. [12] also reported BED,,
higher than 79.2 Gy,, was a significant factor for PFS. Considering
that the currently recommended dose for primary NSCLC is 60-70
Gy with conventional fractionation, it would be logical that higher
doses than BED >72 Gy, for salvage treatment will be adequate.

Previous studies indicated that the median survival of locore-
gional recurrence NSCLC is comparable to that of primary NSCLC
who received RT. Curran et al. [24] compared 37 patients with re-
currence and 759 patients with primary NSCLC and found no sig-
nificant difference in survival. Cai et al. [17] compared 54 patients
with recurrence and 607 patients with primary NSCLC and reported
a median survival of 20 months in the patients with recurrence,
which was significantly better than that of the patients with pri-
mary NSCLC. Considering the results of the previous study, the
prognosis of patients with isolated but nonresectable regional re-
currence might conceivably be equivalent to that of patients pre-
senting with de novo nonresectable stage Il disease. Furthermore,
the recent updated PACIFIC Trial [25] demonstrates durable PFS

https://doi.org/10.3857/r0j.2021.00696
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and sustained OS benefit with durvalumab after chemoradiothera-
py. Consequently, a better survival outcome might be obtained if
the treatment method using immunotherapy as maintenance
treatment in NSCLC stage Il is also implemented in patients with
LRR NSCLC stage Il who underwent surgery.

Our study had some limitations. First, it was a retrospective anal-
ysis. It had heterogeneous patient groups, radiation fields, and ra-
diation dose. The results might have been affected by selection bi-
ases. Second, confirmation by biopsy of the recurrent lesion was
possible in 25 patients (46.3%). Given that most patients were di-
agnosed using an imaging method, there is a risk of overestimation
of recurrence affecting the result of salvage treatment. Third, we
evaluated radiographic tumor response by follow-up chest CT per-
formed 3 months after the completion of salvage RT. This might be
too early since response could sometimes be further prolonged,
thus leading to an under-estimation of the response to salvage RT.
To confirm the effectiveness of salvage RT for LRR after complete
resection of NSCLC, prospective trials including a large number of
patients might be needed.

In conclusion, the current study showed favorable survival out-
comes after salvage RT. In the modern RT era, three-dimensional RT
and IMRT appear to be effective and safe as salvage treatments for
LRR after complete resection of NSCLC. Aggressive local treatment
is strongly recommended for patients with LRR.
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