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Background: Induction chemoradiotherapy (CRT) followed by surgery is a therapeutic option for locally 
advanced non-small cell lung cancer (LA-NSCLC). Typically, around 40–50 Gy of radiation is applied as 
the induction-dose; however, a definitive-dose (DD) of radiation (60 Gy or higher) is occasionally applied 
to increase local control. We investigated the impact of induction CRT with DD radiation in LA-NSCLC 
patients treated with a single regimen of docetaxel and cisplatin.
Methods: We reviewed 110 patients with LA-NSCLC who underwent induction CRT followed by surgery 
using a single regimen (docetaxel and cisplatin) between January 1999 and December 2014 at our hospital. 
The clinical outcomes of a DD group (60 Gy or higher, n=11) and a non-DD group (less than 60 Gy, n=99) 
were investigated using a propensity score (PS)-matched analysis.
Results: An advanced clinical stage was significantly more common in the DD group than in the non-
DD group (P=0.033). Before and after the PS-matching based on seven factors including clinical stage, 
there was no significant difference in the rates of postoperative (PO) complication, mortality, 5-year overall 
survival (OS), or 5-year recurrence-free survival (RFS) between the two groups. After the PS-matching, the 
pathological complete response (CR) rate was significantly higher in the DD group than in the non-DD 
group [50% (n=5/10) vs. 0% (n=0/10), P=0.033].
Conclusions: Induction CRT followed by surgery using docetaxel and cisplatin with DD radiation can 
be performed safely and is associated with a higher pathological CR rate than that attained using non-DD 
radiation in LA-NSCLC patients.

Keywords: Non-small cell lung cancer (NSCLC); induction chemoradiotherapy (induction CRT); definitive-dose 

radiation (DD radiation)

Submitted Jul 06, 2017. Accepted for publication Jul 25, 2017.

doi: 10.21037/jtd.2017.08.87

View this article at: http://dx.doi.org/10.21037/jtd.2017.08.87

3086



3077Journal of Thoracic Disease, Vol 9, No 9 September 2017

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(9):3076-3086jtd.amegroups.com

Introduction

Optimal management of locally advanced non-small cell lung 
cancer (LA-NSCLC) remains controversial and challenging. 
Based on the results of two large randomized phase III trials, 
which failed to demonstrate the benefit of addition of surgery, 
definitive chemoradiotherapy (CRT) is adopted as the standard 
treatment for patients with LA-NSCLC (1,2). On the other 
hand, pulmonary resection after induction CRT is one of the 
treatment options considered in selected patients (1), and we 
have previously reported the favorable outcome of induction 
CRT followed by surgery using docetaxel and cisplatin on the 
clinical outcome (3).

Although radiation doses of equal or more than 60 Gy are 
often used in patients receiving definitive CRT (4-6), lower 
doses (40 to 50 Gy) are mainly adopted in cases scheduled 
for induction CRT, considering the safety of the subsequent 
surgery (7-9). We usually use the radiation dose of 46 Gy in 
the induction setting. However, higher radiation doses of up 
to 60 Gy or higher, which were referred to as definitive-dose 
(DD) radiation, have occasionally been used in some cases 
where the treatment response is inadequate and cases where 
complete resection is expected to be difficult.

In general, the postoperative (PO) complication rate 
is reported to be higher in cases undergoing pulmonary 
resection after CRT using DD radiation (4-6) than after 
CRT with lower-dose radiation (10,11). By contrast, several 
studies in the 2000s have reported that the use of DD 
radiotherapy as induction CRT prior to surgery was not 
associated with an increased risk of the surgery (12-14).  
However, the safety and clinical outcomes of induction 
CRT using DD radiation has not been closely investigated. 
In addition, the chemotherapy regimens used in these 
reported studies were varied, and there are no reports of the 
studies of cases in which a unified chemotherapy regimen 
was used. To the best of our knowledge, this is the first 
report of investigation of the safety and clinical outcomes 
of induction CRT followed by surgery in LA-NSCLC 
patients receiving a unified chemotherapy regimen of third 
generation chemotherapy, docetaxel and cisplatin, which 
is one of the standard regimens used in patients receiving 
CRT, with DD radiation or non-DD radiation.

Methods

Patient selection and evaluation

A total of 125 patients with LA-NSCLC underwent induction 
CRT followed by radical pulmonary resection between 

January 1999 and December 2014 at Okayama University 
Hospital, Okayama, Japan. Among these, 110 patients who 
received induction CRT with docetaxel and cisplatin as the 
chemotherapy regimen were enrolled in this study. The 
medical records of the enrolled patients were retrospectively 
reviewed. The International Association of the Study of 
Lung Cancer tumor, node and metastasis staging system 
for NSCLC, 7th edition, was used for disease staging (15). 
The clinical stage of the disease was determined by chest 
radiography, bronchoscopy, computed tomography (CT) of 
the chest and abdomen, magnetic resonance imaging of the 
brain, and a radionuclide bone scan or 18F-fluorodeoxyglucose 
positron emission tomography-CT (16).

Informed consent was obtained from the patient along 
with the study protocol approved by the Institutional 
Review Board/Ethical Committee of Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical 
Sciences and Okayama University Hospital (permission 
number: Eki1055). 

Induction treatment, surgery and adjuvant treatment

The details of the patient inclusion criteria for this 
treatment setting are provided in our previous report (17). 
The induction CRT consisted of docetaxel and cisplatin 
chemotherapy with concurrent thoracic radiation, as 
described previously (18). In brief, docetaxel (40 mg/m2) 
was administered by intravenous injection followed by 
cisplatin (40 mg/m2) administered via the same route before 
radiotherapy on days 1 and 8. The chemotherapy was 
repeated at 3- or 4-week intervals. Radiotherapy was started 
on the first day of chemotherapy and a total radiation 
dose of 40 or 46 Gy (1) was planned, in principle, to be 
administered in conventional fractional doses of 2 Gy/day.

After receiving a radiation dose of around 40 Gy, the 
response in the patients was evaluated by image analysis 
including chest radiography and CT. The radiological 
response was classified into four categories, as described 
in previous studies (17,18). Patients without progressive 
disease were scheduled to undergo surgery about 6 to 8 
weeks after completion of the induction CRT, based on a 
consensus among the oncologist, radiologist, and thoracic 
surgeon. On the other hand, in the occasional cases where 
incomplete resection was expected even after completion 
of 46 Gy irradiation because of severe tumor invasion 
to surrounding structures whose resection would be too 
invasive to preserve a sufficient surgical margin, additional 
radiotherapy up to a total radiation dose of 60 Gy or higher 
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without interruption of irradiation due to estimation at the 
dose of 40 Gy was occasionally undertaken in an attempt 
to increase the efficacy of local control. The additional 
radiation was administered to the boost volume, including 
the sites of the primary tumor and the involved lymph 
nodes. The boost volume was treated with a pair of oblique 
fields to keep the cumulative radiation dose to the spinal 
cord at less than 46 Gy. After the additional radiation, 
patients who did not have unresectable lesions and who 
had a good general condition were scheduled to undergo 
surgery. Patients who were considered inoperable even after 
60 Gy irradiation underwent follow-up without following 
surgery and were excluded from this study.

The surgical procedure employed was determined on the 
basis of the disease extent, and included lobectomy, which 
was the most preferred, bilobectomy, sleeve resection, or 
pneumonectomy with complete ipsilateral mediastinal and 
subcarinal nodal dissection as previously described (3).  
Resection with reconstruction of the chest wall and/
or major vessels was performed where necessary. The 
bronchial stump or anastomosis was basically covered with 
pericardial fat tissue, greater omentum, or an intercostal 
muscle pedicle flap.

The pathological complete response (CR) to the 
induction CRT was defined as no viable cells seen on 
the tumor site or any of the resected lymph nodes (12). 
Any PO treatment was left to the physician’s discretion. 
If there was any apparent residual tumor, or viable cells 
were found in the surgically resected specimens, PO 
adjuvant chemotherapy was given as much as possible. After 
completion of the entire treatment course, the patients were 
followed up according to our follow-up protocol, which was 
described in a previous report (3).

Survival and statistical analysis

The baseline characteristics of the DD and non-DD groups 
were compared by the t-test for continuous variables and the 
Fisher’s exact test for categorical variables, as appropriate. 
The overall survival (OS) was calculated from the date of 
start of treatment until the date of death or the last follow-
up, and the cancer-specific recurrence-free survival (RFS) 
was calculated from the date of start of treatment until the 
date of confirmation of cancer recurrence. Kaplan-Meier 
curves were drawn for evaluating the survival and compared 
among groups using the log-rank test. To control for 
variables potentially confounding the association between 
the therapeutic modality and survival, a propensity score 

(PS)-matched analysis was performed. We calculated the 
PS by logistic regression based on available factors that 
were considered to be potentially associated with the 
patient selection. Fisher’s exact test was performed using 
R v3.2.5 software (http://www.r-project.org). Other tests 
were performed using the JMP v11 software (SAS Institute 
Inc., Cary, NC). In each of the analyses, a probability value 
of less than 0.05 was considered as denoting statistical 
significance.

Results

Patient characteristics and induction CRT

Among the 110 patients enrolled, 99 received non-DD 
radiotherapy (less than 60 Gy; non-DD group) and 11 
patients received DD radiotherapy (60 Gy or higher; DD 
group). The patient characteristics are shown in Table 1. 
Cases with an advanced clinical stage of the disease were 
more frequent in the DD group than in the non-DD group 
(0% vs. 10% for IIB, 36% vs. 66% for IIIA, 64% vs. 24% 
for IIIB, respectively) (P=0.033). No significant differences 
were found in any of the other patient characteristics 
between the two groups.

The details of induction CRT are shown in Table 2. The 
median doses of radiation were 46 and 60 Gy in the non-
DD and DD groups, respectively. No significant difference 
was found in the rate of the dose reduction or interruption 
of chemotherapy, or the radiological response between the 
two groups.

Surgery and pathological response

There was no significant difference in the operation types or 
the extent of lymph node dissection between the two groups 
(Table 3). On the other hand, the rate of combined resection 
and the intra-operative blood loss tended to be higher in the 
DD group than they were in the non-DD group (P=0.051 
for combined resection and P=0.054 for blood loss). There 
was no significant difference in the operation time between 
the two groups (P=0.15). Other than one patient of the 
non-DD group who exhibited pathologic incomplete tumor 
resection with pleural dissemination that was diagnosed 
by histopathology after the surgery, the remaining 109 
patients showed pathologic complete tumor resection, and 
no significant difference in the complete resection rate was 
observed between the two groups (P=1.00).

The pathological CR rate tended to be higher in the DD 
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group (55%) than in the non-DD group (29%, P=0.10).

 PO complications and adjuvant therapy

There was no significant difference in the PO complication 
rate between the non-DD and DD groups (56% vs. 
82%, P=0.12) (Table 3). Among the PO complications, 
chylothorax occurred significantly more frequently in the 
DD group than in the non-DD group (P=0.026). There was 
no statistical difference in the rate of radiation pneumonitis 
between the two groups. One patient of the non-DD group 
died because of empyema complicating bronchopleural 
fistula (mortality rate: 1.0% in the non-DD group vs. 0% in 
the DD groups, P=1.00).

As for adjuvant therapy, 43% and 36% of the non-
DD and DD groups, respectively, received PO adjuvant 
chemotherapy.

Survival and pattern of relapse

At a median follow-up duration of 45 months, 20 and 3 
patients of the non-DD and DD groups, respectively, died 
of the primary disease, and 7 and 1 patients in the two 
groups, respectively, died of other causes.

Thirty-five patients (35%) of the non-DD group and 

Table 1 Patient characteristics (unadjusted; n=110)

Variables
All 

patients 
(n=110)

Non-DD 
(n=99)

DD 
(n=11)

P

Age (years)

Median [range] 60 
[31–76]

61 
[31–76]

55 
[47–65]

0.24

Sex

Male/female 84/26 74/25 10/1 0.45

Histology

Adenocarcinoma 64 58 6 0.85

Squamous cell 
carcinoma

41 36 5

Large cell 
carcinoma

1 1 0

Non-small cell 
carcinoma

4 4 0

Tumor location

Lower lobe/non-
lower lobe

90/20 80/19 10/1 0.68

Right upper 
lobe

46 43 3 0.22

Right middle 
lobe

10 10 0

Right lower 
lobe

12 11 1

Left upper lobe 34 27 7

Left lower lobe 8 8 0

c-stage

IIB/IIIA/IIIB 10/69/31 10/65/24 0/4/7 0.033

IIB

T2N1 3 3 0

T3N0 7 7 0

IIIA

T1N2 17 17 0

T2N2 27 26 1

T3N1/2 3/11 3/11 0/0

T4N0/1 7/4 4/4 3/0

IIIB

T1N3 2 2 0

T2N3 5 5 0

T3N3 4 3 1

T4N2/3 19/1 14/0 5/1

DD, definitive-dose.

Table 2 Induction chemoradiotherapy

Variables
Non-DD 
(n=99)

DD 
(n=11)

P

Dose reduction or interruption 
of chemotherapy

18 0 0.21

Radiation dose (Gy)

63 – 1

60 – 10

50 1 –

46 84 –

42 1 –

40 11 –

30 1 –

20 1 –

Radiological response 1.00

CR/PR/SD/PD 1/73/24/1 0/8/3/0

CR, complete response; PR, partial response; SD, stable 
disease; PD, progressive disease; DD, definitive-dose.
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Table 3 Surgical procedure, pathological response and postoperative course (unadjusted; n=110)

Variables Non-DD (n=99) DD (n=11) P

Operation type

Lobectomy/sleeve lobectomy/bilobectomy/pneumonectomy 71/12/10/6 9/0/1/1 0.64

Combined resection

Yes/no 32/67 7/4 0.051

Chest wall 19 4 0.24

Mediastinal pleura 7 3 0.061

Great vessel 6 1 0.53

Vertebral body 1 2 0.026

Vagus nerve 2 1 0.27

Phrenic nerve 2 2 0.049

Brachial plexus 2 0 1.00

Lymph node dissection

ND2/ND3 93/6 9/2 0.18

Blood loss (mL)

Median [range] 435 [50–6,650] 600 [200–3,420] 0.054

Operation time (min)

Median [range] 328 [150–990] 325 [240–947] 0.15

Pathological CR
a

Yes/no 29/70 6/5 0.10

PO complication

Yes/no 55/44 9/2 0.12

Pneumonia 17 3 0.42

Radiation pneumonitis
b

16 4 0.11

Bronchopleural fistula 4 0 1.00

Empyema 7 0 1.00

Chylothorax
c

1 2 0.026

Effusion 3 1 0.35

Arrhythmia 13 2 0.64

Recurrent nerve palsy
d

7 3 0.061

Others 13 1 1.00

Operative morality 1 0 1.00

PO hospital stay (day)

Median [range] 22 [10–383] 32 [14–101] 0.55

Adjuvant chemotherapy

Yes/no 43/56 4/7 0.65

DOC + CDDP/others/unknown 31/10/2 2/2/0 0.40
a
, no viable cell was seen on the tumor site or any of the resected lymph nodes; 

b
, radiation pneumonitis which needs steroid therapy; 

c
, chylothorax which needs restricted diet or operation; 

d
, recurrent nerve palsy which occurred after surgery. PO, postoperative; DOC, 

docetaxel; CDDP, cisplatin; DD, definitive-dose.
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two patients (18%) of the DD group developed disease 
relapse. We classified the pattern of disease recurrence 
as local recurrence (surgical margin, intrapulmonary, 
regional lymph node, and/or pleural cavity) or distant 
metastasis. In the non-DD group, the initial recurrence 
was classified as local recurrence alone in 7 patients, as 
distant metastasis alone in 22 patients, and as including 
both recurrence patterns in 6 patients. On the other hand, 
in the DD group, the initial recurrence was classified as a 
local recurrence in 1 patient and as including both patterns 
of recurrence in the other. No significant differences in 
the recurrence patterns were observed between the two 
groups (P=0.16).

The 3- and 5-year OS rates were 78% and 71% in 
the non-DD group, vs. 82% and 68% in the DD group, 
respectively (P=0.78) (Figure 1A). The 3- and 5-year RFS 
rates were 66% and 62% in the non-DD group, vs. 89% 
and 89% in the DD group, respectively (Figure 1B), and 
RFS tend to be higher in the DD group than in the non-
DD group (P=0.069).

PS-matched analysis 

Seven factors that were included in the PS calculation were 
age, sex, histology, tumor location, clinical stage, operation 
type, and year of treatment (Table 4). Among the 110 
patients, 10 patients each were extracted from each group 
by PS-matching. The patient characteristics were matched 
as shown in Table 5. After adjustments, the pathological CR 
rate was found to be significantly higher in the DD group 
(50%) than in the non-DD group (0%, P=0.033) (Table 6). 
There was no significant difference in the mortality rate (0% 
in the both groups) or the PO complication rate between 
the two groups. Among PO complications, radiation 
pneumonitis tended to be more frequent in the DD group 
than in the non-DD group (P=0.087). No significant 
difference in OS or RFS was observed between the two 
groups (Figure 2).

Discussion

Our study revealed that the pathologic CR rate was 
significantly higher in the DD group than in the non-DD 
group (P=0.033) after adjustment based on the PS. This 
finding was consistent with a previous small study that 
Cerfolio et al. investigated the clinical impact of induction 
CRT followed by surgery comparing high and low dose 
radiation (12). However, the pathologic CR rate in the DD 
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Figure 1 Kaplan-Meier curves showing the (A) OS and (B) cancer-
specific recurrence-free survival rates in the DD group (n=11) and 
the non-DD group (n=99) prior to any adjustments. OS, overall 
survival; DD, definitive-dose.

Table 4 Covariates that are considered to concern selection of the 
types of treatment

Covariates Category (all patients, n=110)

Age (years) Continuous value

Sex Male vs. female

Histology Ad vs. others

Tumor location Lower lobe vs. non-lower lobe

c-stage IIB/IIIA/IIIB

Operation type
Lobectomy/sleeve lobectomy/ 
bilobectomy/pneumonectomy

Year of treatment Continuous value

Ad, adenocarcinoma; others, squamous cell carcinoma, large 
cell carcinoma, or non-small cell carcinoma.
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group in our study was very high (55%), even compared 
with that in their study (28%). The high pathological CR 
rate in our study may be dependent on the fact the patients 
who were considered inoperable after 60 Gy irradiation 
were excluded from our study, and we used cisplatin based 
regimen which was reported to be superior in the local 
control than carboplatin based regimen (19). Regarding 
the prognosis, no significant impact was observed in the 
DD group as compared to the non-DD group. However, 
as for the prognostic impact of pathologic CR, previous 
studies, larger in scale than our present study, have shown 
the existence of a correlation between a higher pathological 
CR rate and favorable prognosis in patients who underwent 
induction CRT followed by surgery (20,21). In fact, only 
one patient relapsed within 2 years in the DD group. This 
may be caused by effectiveness of local control in the DD 
group.

In this study, the PO complication rates were higher in 
the DD group (82%) than in the non-DD group (56%, 
P=0.12). However, severe PO complications such as 
bronchopleural fistula or empyema were not observed in 
the DD group. Regarding the individual PO complication, 
the number of patients developing radiation pneumonitis 
tended to be higher in the DD group than in the non-
DD group, after adjustment based on the PS. According 
to some previous studies, the radiation dose escalation 
in patients receiving induction CRT with DD radiation 
prior to surgery was not associated with an increased risk 
of radiation pneumonitis, although various chemotherapy 
regimens had been used in the enrolled patients in these 
studies (12,13). On the other hand, some studies have 
reported radiation dose escalation in CRT as a risk factor 
for the development of radiation pneumonitis (22-24). 
Furthermore, use of taxane-based regimens, as in this study, 
has also been reported as a risk factor for the development 
of radiation pneumonitis in CRT (22,25). Fortunately, 
none of our cases developed severe radiation pneumonitis, 
and the condition was managed appropriately, even though 
steroid treatment was needed in some cases. However, 
“destroyed lung”, which occasionally developed after 
radiation therapy decreases the pulmonary function and can 
be responsible for chronic secondary complications, such as 
pulmonary aspergillosis (26). Therefore, careful long-term 
follow-up for radiation therapy-related complications is 
required in patients receiving radiation therapy.

This study was a non-randomized study, and contains 
considerable biases in respect of the patient selection: for 
example, (I) clinical stage: DD radiotherapy was applied 

Table 5 Patient characteristics of PS-matched cohort (n=20)

Variables
Non-DD 
(n=10)

DD 
(n=10)

P

Age (years)

Median [range] 57 
[31–62]

55 
[47–65]

0.54

Sex

Male/female 8/2 9/1 1.00

Histology

Adenocarcinoma 7 6 1.00

Squamous cell 
carcinoma

3 4

Large cell carcinoma 0 0

Non-small cell 
carcinoma

0 0

Tumor location

Lower lobe/non-lower 
lobe

2/8 1/9 1.00

Right upper lobe 5 3 0.75

Right middle lobe 0 0

Right lower lobe 1 1

Left upper lobe 3 6

Left lower lobe 1 0

c-stage

IIB/IIIA/IIIB 0/4/6 0/4/6 1.00

IIB

T2N1 0 0

T3N0 0 0

IIIA

T1N2 1 0

T2N2 3 1

T3N2 0 0

T4N0/1 0/0 3/0

IIIB

T1N3 0 0

T2N3 2 0

T3N3 0 1

T4N2/3 4/0 4/1

PS, propensity score; DD, definitive-dose.
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Table 6 Surgical procedure, pathological response and postoperative course of PS-matched cohort (n=20)

Variables Non-DD (n=10) DD (n=10) P 

Operation type

Lobectomy/sleeve lobectomy/bilobectomy/pneumonectomy 9/0/0/1 8/0/1/1 1.00

Combined resection

Yes/no 2/8 6/4 0.17

Chest wall 0 4 0.087

Mediastinal pleura 0 2 0.47

Great vessel 2 1 1.00

Vertebral body 0 2 0.47

Vagus nerve 1 1 1.00

Phrenic nerve 1 1 1.00

Brachial plexus 0 0 ND

Lymph node dissection

ND2/ND3 9/1 8/2 1.00

Blood loss (mL)

Median [range] 690 [150–1,530] 860 [200–3,420] 0.23

Operation time (min)

Median [range] 323 [200–711] 313 [240–947] 0.35

Pathological CR
a

Yes/no 0/10 5/5 0.033

PO complication

Yes/no 4/6 9/1 0.30

Pneumonia 2 3 1.00

Radiation pneumonitis
b

0 4 0.087

Bronchopleural fistula 0 0 ND

Empyema 1 0 1.00

Chylothorax
c

0 2 0.47

Effusion 0 1 0.31

Arrhythmia 1 2 1.00

Recurrent nerve palsy
d

3 3 1.00

Others 0 1 1.00

Operative morality 0 0 ND

PO hospital stay (day) 

Median [range] 23 [14–79] 35 [14–101] 0.27

Adjuvant chemotherapy

Yes/no 7/3 4/6 0.37

DOC + CDDP/others/unknown 5/2/0 2/2/0 0.58
a
, no viable cell was seen on the tumor site or any of the resected lymph nodes; 

b
, radiation pneumonitis which needs steroid therapy; 

c
, chylothorax which needs restricted diet or operation; 

d
, recurrent nerve palsy which occurred after surgery. PS, propensity score; PO, 

postoperative; DOC, docetaxel; CDDP, cisplatin; DD, definitive-dose.
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significantly more frequently for patients with advanced 
stage of the disease; (II) operation type: aggressive 
operations (combined resection of other organs) were 
borderline more frequent in the DD group; and (III) tumor 
location: the number of tumors of lower lobe origin was less 
than half in the DD group as compared to that in the non-
DD group. As for tumor location, the V20 value, a predictor 
of the risk of radiation pneumonitis (27), is higher in tumors 
of lower lobe origin as compared to tumors of non-lower 
lobe origin, suggesting the less chance of DD radiotherapy 
for tumors located in the lower lobe from the view point of 
radiation field. Furthermore, it has been reported that LA-
NSCLC patients treated by induction CRT prior to surgery 
with tumors of lower lobe origin showed a significantly 
worse prognosis than those with tumors of non-lower 
lobe origin (28). All of these biases might influence on the 
results of our current study. In order to reduce these biases 
inherent in this series, we performed PS-matched analysis 
including all three above-mentioned factors, and the results 

were almost similar to those obtained before PS-matching. 
Nevertheless, a large-scale retrospective study or a well-
designed prospective study is necessary to endorse our 
conclusions.

In conclusion, our study showed that induction CRT 
using docetaxel and cisplatin with radiation doses of 60 Gy 
or higher is safe, although appropriate caution is required 
in view of the possibly higher risk related to radiation as a 
PO complication in patients receiving DD radiation. DD 
radiation was associated with an increased pathologic CR 
rate as compared with non-DD radiation, suggesting the 
possibility that surgery after CRT with DD dose may be 
one of treatment option for LA-NSCLC.
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