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Purpose: Randomized trials showing a clear survival benefit of intensity-modulated
radiotherapy (IMRT) over 3-dimensional conformal radiotherapy (3D-CRT) in the treatment
of lung cancer are lacking. This study compared the survival rates of patients with stage I1I
non-small cell lung cancer who were treated with either 3D-CRT or IMRT and analyzed the
prognostic factors for survival.

Methods: From January 2008 to July 2015, 19 patients were treated with IMRT and 30
were treated with 3D-CRT in our institution. The choice between 3D-CRT and IMRT was
determined by the physician based on tumor extent and general condition of the patients. The
primary endpoint of this study was overall survival. The secondary endpoints were loco-regional
recurrence-free survival, distant metastasis-free survival, and the incidence of radiation-induced
lung and esophageal toxicities.

Results: The 1- and 2-year overall survival rates were 94.7% and 77.1% in the IMRT group
and 76.7% and 52.5% in the 3D-CRT group, respectively. The overall survival rates of the
IMRT group were higher than those of the 3D-CRT group; however, these differences were not
statistically significant (P=0.072). Gross tumor volume was significantly associated with the
overall survival rate. The 1- and 2-year loco-regional recurrence-free survival rates were 63.2%
and 51% in the IMRT group and 67.5% and 48.1% in the 3D-CRT group (P=0.897), respectively.
The 1- and 2-year distant metastasis-free survival rates were 78.9% and 68.4% in the IMRT
group and 62.6% and 40.9% in the 3D-CRT group (P=0.120), respectively. Chemotherapy and
treatment interruption were significantly associated with distant metastasis-free survival.
Conclusion: IMRT showed comparable or better overall survival compared with 3D-CRT in
patients with stage III non-small cell lung cancer. To confirm the results of this study, further
randomized prospective trials comparing IMRT with 3D-CRT are warranted.

Keywords: lung cancer, intensity-modulated radiotherapy, 3-dimensional conformal radio-
therapy, survival rate, radiation toxicities, prognostic factor

Introduction

Radiotherapy (RT) is the standard treatment for patients with locally advanced non-small
cell lung cancer. In recent years, intensity-modulated RT (IMRT) has become widely
adopted for the treatment of lung cancer because of its ability to achieve a highly conformal
dose distribution.'* Several planning studies have demonstrated theoretical dosimetric
advantages of IMRT over 3-dimensional conformal RT (3D-CRT) in lung cancer.>® In
addition, several studies have reported that the use of IMRT significantly reduces the
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rate of treatment toxicities in patients with lung cancer.” "

However, data or randomized trials showing a clear survival
benefit of IMRT over 3D-CRT in the treatment of lung cancer
are lacking, and findings regarding survival remain generally
inconclusive. This retrospective study of a single institution
compared the survival rates of patients with stage Il non-small
cell lung cancer who were treated with either 3D-CRT or IMRT
and analyzed the prognostic factors for survival.

Materials and methods

Inclusion criteria were histologically confirmed stage 111
non-small cell lung cancer, receipt of definitive RT with or
without chemotherapy, Eastern Cooperative Oncology Group
(ECOG) performance status =2, no previous history of tho-
racic RT, no distant metastasis, no previous or concurrent
illness that would compromise completion of treatment, and
available follow-up data. Patients who received postoperative
or palliative RT were excluded. At this institution, IMRT for
lung cancer was started in January 2008. From January 2008
to July 2015, 178 patients underwent RT for the treatment
of non-small cell lung cancer. Of those patients, 49 met the
inclusion criteria and were included in this study. The hospital
records, laboratory results, and dose—volume histogram data
extracted from computerized treatment planning records of
all the study participants were retrospectively reviewed. The
Institutional Review Board of Kyung Hee University Medical
Center approved this study and waived the need for written
informed consent. All research was carried out in compliance
with the Helsinki Declaration.

The initial diagnosis was pathologically confirmed in all
the patients based on either bronchoscopic or percutaneous
fine needle aspiration biopsy. Pretreatment evaluation con-
sisted of complete history and physical examination, basic
laboratory studies, liver function test, pulmonary function
test, chest radiograph, chest computed tomography (CT),
brain magnetic resonance imaging, and positron emission
tomography (PET). The cancer stage was restaged for each
patient according to the 7th edition of the American Joint
Committee on Cancer staging system.

All the patients received CT-planned RT with either the
3D-CRT or IMRT technique. The choice between 3D-CRT
and IMRT was determined by the physician based on tumor
extent, pulmonary functional status, and general condition
of the patient. Gross tumor volume (GTV) included gross
extent of the primary tumor and grossly involved lymph
nodes visualized on chest CT and PET. Elective nodal irra-
diation was not performed. Clinical target volume (CTV)
included the GTV plus a 6-8 mm margin, and planning

target volume (PTV) was generated by adding an additional
815 mm margin to the CTV to take into account target
movement due to respiration. To reduce the movement of
the target by respiration, all the patients were instructed to
take shallow breaths. Prescription dose was determined by
the physician based on PTV, the patient’s general condition,
and probability of RT-induced toxicity. A daily dose of
1.8-2.5 Gy was delivered at five fractions per week, resulting
in a total dose of 59.4-70.4 Gy. For standard comparison of
different RT dose schedules, biologically equivalent doses
were calculated using a linear quadratic model with o/f
ratio of 10. A Clinac iX (Varian Medical System Inc., Palo
Alto, CA, USA) was used for 3D-CRT and a TomoTherapy
(Accuray Inc., Madison, WI, USA) was used for IMRT.
Treatment plans were evaluated using dose—volume histo-
grams and visual inspection of isodose curves. In general,
if PTV was covered by 95% isodose curves, inhomogeneity
for PTV ranged from 95% to 110%, and doses to critical
normal organs were limited in their tolerances, then the
plans were considered to be acceptable. The implementation
and regimen of chemotherapy was individualized based on
each patient’s performance status and compliance. With the
exception of RT technique (3D-CRT vs IMRT), there were
no major differences in treatment strategies among patients
during the study period.

Patients were examined at least weekly during RT to
monitor radiation-induced acute toxicity. Follow-up visits
were scheduled 1 month after completion of RT and every
2-3 months thereafter. Visits were more frequent for those
who experienced severe treatment-related complications or
disease progression. At the time of follow-up visits, basic
laboratory studies, chest radiograph, and chest CT scan were
conducted. PET was also performed as needed. The primary
endpoint of this study was overall survival. The secondary
endpoints were loco-regional recurrence-free survival, distant
metastasis-free survival, and incidence of radiation-induced
lung and esophageal toxicities. Loco-regional recurrence
was defined as an increase in the size of target lesions or the
appearance of new lesions in the ipsilateral thorax, ipsilateral
and/or contralateral hilum, mediastinum, and supraclavicu-
lar lymph node regions. Distant metastasis was defined as
evidence of tumor in any other area. Radiation-induced lung
and esophageal toxicities were graded using the Common
Terminology Criteria for Adverse Events version 4.0.

Baseline characteristics between groups were compared
using a chi-square test for discrete variables and an inde-
pendent f-test for continuous variables. Actuarial survival
rates were estimated using the Kaplan—-Meier method, and
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comparisons between groups were performed using log-rank
tests. Survival times were calculated from the date of lung
cancer diagnosis to the date of event or final follow-up visit.
Parameters with a P-value <(0.50 in a univariate analysis
were further assessed in a multivariate analysis using a Cox
proportional regression hazard model. All tests were two-
sided and P<<0.05 was considered statistically significant.
All analyses were performed using SPSS version 20.0 (IBM
Corporation, Armonk, NY, USA).

Results

During the study period, 19 patients were treated with
IMRT and 30 were treated with 3D-CRT. Patient and tumor
characteristics are summarized in Table 1. Eighteen patients
received concurrent chemotherapy with a regimen of weekly
paclitaxel plus carboplatin. Two of these patients received
additional induction chemotherapy or consolidation che-
motherapy, respectively. Seven patients underwent induc-
tion chemotherapy alone with a regimen of cisplatin plus
etoposide. Three patients in the IMRT group experienced

Table | Patient and tumor characteristics

temporary RT interruption due to treatment-related toxicities,
and the duration of interruption was 11, 5, and 4 days, respec-
tively. Seven patients in the 3D-CRT group experienced
temporary RT interruption, and the median duration of inter-
ruption was 7 days (range, 4—18 days). Total RT dose was
higher and RT duration was shorter in the IMRT group than
in the 3D-CRT group. However, there were no significant
differences in other characteristics between the two groups.
The median follow-up times of IMRT and 3D-CRT groups
were 24.1 and 18.8 months, respectively.

During the follow-up period, 14 patients (73.7%) in
IMRT group and 16 patients (53.3%) in 3D-CRT group were
still alive. The 1- and 2-year overall survival rates were 94.7%
and 77.1% in IMRT group, and 76.7% and 52.5% in 3D-CRT
group, respectively. The overall survival rates of IMRT group
were higher than those of the 3D-CRT group, but these differ-
ences were not statistically significant (P=0.072) (Figure 1).
Prognostic factors for overall survival were analyzed and are
summarized in Table 2. In univariate analysis, age (P=0.035),
ECOG performance status (P=0.044), and GTV (P=0.040)

Characteristic IMRT (n=19) 3D-CRT (n=30) P-value
Age (years)

Median (range) 73 (52-78) 73.1 (49.2-86) 0.841
Gender

Male/female 15/4 24/6 0.967
Histology

SqCC/Adeno 13/6 19711 0.739
AJCC stage

IA/I1IB 9/10 19/11 0.086
Smoking status

Current/previous/never 117711 1711172 0.253
ECOG performance status

0/1/2 2/14/3 3/21/6 0.412
Location

Right/left 9/10 16/14 0.374
FEV, (%)

Median (range) 83 (38-118) 85.5 (46—152) 0.249
DLCO (%)

Median (range) 75 (50-125) 79 (40-106) 0.757
GTV (cc)

Median (range) 112.5 (14.8-575.8) 74.5 (19.1-872.1) 0.094
Total dose (BED, Gy,,)

Median (range) 80.5 (76.2-84.4) 76.5 (70.1-84) 0.032
Daily dose (Gy)

Median (range) 2.2 (2.1-2.5) 2 (1.8-2.1) 0.251
Chemotherapy

Concurrent/induction 712 11/6 0.481
Total RT duration (weeks)

Median (range) 6.4 (5-7.9) 7.1 (6.1-9) 0.021

Abbreviations: IMRT, intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy; SqCC, squamous cell carcinoma; Adeno, adenocarcinoma;
AJCC, American Joint Committee on Cancer; ECOG, Eastern Cooperative Oncology Group; FEV , forced expiratory volume in | s; DLCO, diffusing capacity of the lung for
carbon monoxide; GTV, gross tumor volume; BED, biologically equivalent dose; RT, radiotherapy.
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Figure | Overall survival in intensity-modulated radiotherapy (IMRT) group and
3-dimensional conformal radiotherapy (3D-CRT) group. The |- and 2-year overall
survival rates were 94.7% and 77.1% in the IMRT group compared with 76.7% and
52.5% in the 3D-CRT group (P=0.072).

Table 2 Analysis of prognostic factors for overall survival

were significantly associated with the overall survival.
In multivariate analysis, only GTV remained a significant
prognostic factor for overall survival (hazard ratio, 4.985;
95% confidence interval, 1.569-15.839; P=0.017) (Figure 2).
Smaller GTV was significantly associated with good overall
survival. Non-current smoker (P=0.053), chemotherapy
(P=0.051), and IMRT (P=0.063) were also associated with
good overall survival, although these associations were not
statistically significant.

During the follow-up period, 11 patients (57.8%) in
IMRT group and 14 patients (46.7%) in 3D-CRT group
experienced loco-regional recurrence. The 1- and 2-year
loco-regional recurrence-free survival rates were 63.2%
and 51% in IMRT group, and 67.5% and 48.1% in 3D-CRT
group, respectively (P=0.897). Prognostic factors for loco-
regional recurrence-free survival are summarized in Table 3.
Both univariate and multivariate analyses did not identify any
significant prognostic factor for loco-regional recurrence-
free survival.

Seven patients (36.8%) in IMRT group and 14 patients
(46.7%) in 3D-CRT group experienced distant metastases.

Variables 2-year overall Univariate Multivariate
survival rate (%) P-value HR 95% CI P-value

Age (years)

<70 vs =70 844 vs51.6 0.035 1.050 0.255-4.315 0.946
Gender

Male vs female 62.1 vs 66.7 0.973 - - -
Histology

SqCC vs Adeno 61.5 vs 66.1 0.786 - - -
AJCC stage

A vs 11IB 69.4 vs 58.8 0.472 1.603 0.252-8.521 0.617
Smoking status

Current vs former or never 60.6 vs 65.6 0.233 0.344 0.061-0.998 0.053
ECOG performance status

0-lvs2 65.3 vs 50.0 0.044 0.283 0.055-1.466 0.192
FEV, (%)

<85 vs =85 49.0 vs 75.3 0.295 0.454 0.155-1.334 0.112
DLCO (%)

=75 vs >75 48.6 vs 73.3 0.709 - - -
GTV (cc)

<100 vs =100 70.8 vs 55.0 0.040 4.985 1.569-15.839 0.017
Total dose (BED, Gy,

=77 vs >77 62.4 vs 64.1 0.876 - - -
Daily dose (Gy)

<2.lvs =21 52.0vs 723 0.078 1.028 0.154-6.834 0.978
Chemotherapy

Yes vs no 77.0 vs 50.2 0.327 3.019 0.995-9.147 0.051
RT interruption

Yes vs no 88.9 vs 56.4 0.192 1.497 0.277-8.075 0.639
RT technique

IMRT vs 3D-CRT 76.7 vs 52.5 0.072 3.002 0.925-9.049 0.063

Abbreviations: HR, hazard ratio; Cl, confidence interval; SQCC, squamous cell carcinoma; Adeno, adenocarcinoma; AJCC, American Joint Committee on Cancer;
ECOG, Eastern Cooperative Oncology Group; FEV,, forced expiratory volume in | s; DLCO, diffusing capacity of the lung for carbon monoxide; GTV, gross tumor volume;
BED, biologically equivalent dose; RT, radiotherapy; IMRT, intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy.
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The most common metastatic site was contralateral lung;
among the 21 patients who experienced distant metastases,
15 developed distant metastases in contralateral lung. The 1-
and 2-year distant metastasis-free survival rates were 78.9%
and 68.4% in IMRT group and 62.6% and 40.9% in 3D-CRT
group, respectively (P=0.120). Analysis of prognostic factors
for distant metastasis-free survival is summarized in Table 4.
In univariate analysis, there was no significant prognostic
factor for distant metastasis-free survival. However, in
multivariate analysis, chemotherapy (hazard ratio, 6.387;
95% confidence interval, 1.318-30.952; P=0.021) and RT
interruption (hazard ratio, 0.244; 95% confidence interval,
0.060-0.995; P=0.049) were significantly associated with
distant metastasis-free survival.

Radiation-related toxicities are summarized in Tables 5
and 6. Grade 4 toxicity was not observed, and no patient died
from radiation-related toxicity. There were no differences
in radiation-related lung toxicities between the IMRT and

Figure 2 Overall survival according to gross tumor volume (GTV). The I-and 2-year
overall survival rates were 96.0% and 70.8% in patients with GTV <100 cc compared
with 70.8% and 55.0% in patients with GTV =100 cc (P=0.017), respectively.

Table 3 Analysis of prognostic factors for loco-regional recurrence-free survival

3D-CRT groups. However, IMRT significantly decreased the
incidence of esophagitis and esophageal stricture compared

Variables 2-year loco-regional Univariate Multivariate
recurrence-free P-value HR 95% CI P-value
survival rate (%)

Age (years)

<70 vs =70 38.6 vs 56.5 0.646 - - -
Gender

Male vs female 46.4 vs 63.0 0.531 - - -
Histology

SqCC vs Adeno 51.7 vs 46.3 0.263 1.698 0.683—4.223 0.254
AJCC stage

1A vs 11IB 51.3 vs 46.5 0.388 1.432 0.506—4.053 0.499
Smoking status

Current vs former or never 47.8 vs 53.0 0.683 - - -
ECOG performance status

0-Ilvs2 478 vs 71.4 0.936 - - -
FEV, (%)

<85 vs =85 43.7 vs 56.4 0.590 - - -
DLCO (%)

=75vs >75 51.8vs 453 0.868 - - -
GTV (cc)

<100 vs =100 60.6 vs 43.2 0.472 1.338 0.737-4.331 0.890
Total dose (BED, Gy,

=77 vs >77 44.0 vs 54.6 0.296 0.646 0.255-1.637 0.192
Daily dose (Gy)

<2.1 vs =2.1 52.1 vs 46.8 0.425 2.198 0.506-9.547 0.217
Chemotherapy

Yes vs no 45.5 vs 52.8 0.294 1.035 0.391-2.740 0.945
RT interruption

Yes vs no 37.5vs 532 0.477 0.516 0.169-1.572 0.207
RT technique

IMRT vs 3D-CRT 51.0 vs 48.1 0.497 1.250 0.322-4.860 0.733

Abbreviations: HR, hazard ratio; Cl, confidence interval; SQCC, squamous cell carcinoma; Adeno, adenocarcinoma; AJCC, American Joint Committee on Cancer;
ECOG, Eastern Cooperative Oncology Group; FEV , forced expiratory volume in | s; DLCO, diffusing capacity of the lung for carbon monoxide; GTV, gross tumor volume;
BED, biologically equivalent dose; RT, radiotherapy; IMRT, intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy.
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Table 4 Analysis of prognostic factors for distant metastasis-free survival

Variables 2-year distant Univariate Multivariate
metastasis-free P-value HR 95% ClI P-value
survival rate (%)

Age (years)

<70 vs =70 52.3 vs 55.3 0.615 - - -
Gender

Male vs female 51.6 vs 64.8 0.362 1.026 0.295-2.946 0.976
Histology

SqCC vs Adeno 51.8 vs 56.3 0.981 - - -
AJCC stage

A vs 11IB 52.9 vs 55.6 0.767 - - -
Smoking status

Current vs former or never 46.4 vs 65.7 0.180 1.050 0.310-3.551 0.938
ECOG performance status

0-lvs2 54.3 vs 60.0 0.517 - - -
FEV, (%)

<85 vs =85 55.8 vs 494 0.759 - - -
DLCO (%)

=75vs >75 63.3 vs 52.6 0.405 4810 0.921-25.121 0.063
GTV (cc)

<100 vs =100 53.0 vs 54.9 0.992 - - -
Total dose (BED, Gy,

=77 vs >77 399 vs 71.1 0.143 0.729 0.189-2.808 0.645
Daily dose (Gy)

<2.1 vs =2.1 39.8 vs 62.5 0.210 8.840 0.958-81.599 0.055
Chemotherapy

Yes vs no 59.1 vs 48.6 0.382 6.387 1.318-30.952 0.021
RT interruption

Yes vs no 48.0 vs 55.9 0.444 0.244 0.060-0.995 0.049
RT technique

IMRT vs 3D-CRT 68.4 vs 40.9 0.120 2.329 0.468—11.583 0.302

Abbreviations: HR, hazard ratio; Cl, confidence interval; SQCC, squamous cell carcinoma; Adeno, adenocarcinoma; AJCC, American Joint Committee on Cancer;
ECOG, Eastern Cooperative Oncology Group; FEV , forced expiratory volume in | s; DLCO, diffusing capacity of the lung for carbon monoxide; GTV, gross tumor volume;
BED, biologically equivalent dose; RT, radiotherapy; IMRT, intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy.

Table 5 Incidence of radiation-related acute toxicities

Grade Pneumonitis P-value Esophagitis P-value
IMRT (n=19) 3D-CRT (n=30) IMRT (n=19) 3D-CRT (n=30)

0 2 (10.5) 3(10.0) 0.386 9 (47.4) 3 (10.0) 0.042

| 7 (36.8) 10 (33.3) 6 (31.6) 8 (26.6)

2 9 (47.4) 15 (50.0) 5(21.0) 17 (56.7)

3 I (5.3) 2 (6.7) 0 2 (6.7)

Note: Data presented as n (%).
Abbreviations: IMRT, intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy.

Table 6 Incidence of radiation-related late toxicities

Grade Pulmonary fibrosis P-value Esophageal stricture P-value
IMRT (n=19) 3D-CRT (n=30) IMRT (n=19) 3D-CRT (n=30)

0 4 (21.1) 6 (20.0) 0.687 14 (73.7) 9 (29.9) 0.036

[ 9 (47.3) 11 (36.6) 2 (10.5) 10 (33.4)

2 4 (21.1) 10 (33.4) 2 (10.5) 8 (26.7)

3 2 (10.5) 3(10.0) I (5.3) 3(10.0)

Note: Data presented as n (%).
Abbreviations: IMRT, intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy.
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with 3D-CRT (P=0.042 for esophagitis and P=0.036 for
esophageal stricture). All grade 3 esophageal toxicities were
developed in patients with left-sided lung cancer.

Discussion

There have been no randomized prospective trials comparing
the survival outcomes of IMRT and 3D-CRT in the treat-
ment of non-small cell lung cancer. Previous studies using
the US SEER-Medicare data did not find significant differ-
ences in survival outcomes between IMRT and 3D-CRT.'>"?
A meta-analysis study also reported no significant survival
differences.'* However, several single institution studies have
reported that IMRT significantly improved the overall sur-
vival compared with 3D-CRT in the treatment of non-small
cell lung cancer. Liao et al retrospectively analyzed the
treatment outcomes of 496 patients with non-small cell
lung cancer who were treated with either IMRT or 3D-CRT
and reported that overall survival was significantly better in
patients treated with IMRT.'* McCloskey et al also reported
significantly better overall survival outcomes in patients
treated with IMRT in their retrospective single institution
study.' In the present study, the 1- and 2-year overall survival
rates were 94.7% and 77.1% in the IMRT group compared
with 76.7% and 52.5% in the 3D-CRT group, respectively.
Although the overall survival rates were higher in the IMRT
group than in the 3D-CRT group, these differences were not
statistically significant (P=0.072 in univariate analysis and
P=0.063 in multivariate analysis). However, it is necessary
to note the differences in patient characteristics between the
two groups in this study. Patients in the IMRT group had a
higher proportion of stage IIIB disease (52.6% vs 36.7%)
and bigger GTV (median 112.5 cc vs 74.5 cc) than those
in the 3D-CRT group. In the clinical field, patients whose
tumors cannot be treated optimally with 3D-CRT are usually
treated with IMRT. It is believed that these patient selection
biases might be expected to militate against the IMRT group
and strengthen the favorable survival outcomes of the IMRT
group observed in this study. Patient selection biases have
also been found in several previous studies.!®!%!315:1¢ There-
fore, comparison of survival outcomes between IMRT and
3D-CRT should be made with caution. In addition, meta-
analysis studies and studies using US SEER-Medicare data
enroll patients who might have inherently different charac-
teristics from those in the general community. Because single
institution studies enroll community-based populations, their
results might offer valuable information regarding clinical
outcomes in patients encountered in a community clinical

setting. This study might offer additional information regard-
ing survival outcomes in patients with stage I1I non-small cell
lung cancer in the community clinical field. Further random-
ized prospective studies are warranted to confirm the results
of this and previous single institution studies.

Because of the increased number of radiation beams,
IMRT could expose a larger volume of lung tissue to low-
dose radiation than 3D-CRT. Some studies reported that
IMRT increases the amount of normal lung tissue exposed
to a low dose of radiation and could potentially increase the
risk of radiation pneumonitis.!'* However, several studies
have reported that IMRT did not increase the incidence of
treatment toxicities in patients with lung cancer.”'*!¢ This
study conducted IMRT using helical tomotherapy. Because
of helical radiation delivery method, low-dose radiation
exposure of normal lung tissue is a greater concern in helical
tomotherapy. However, this study showed no differences in
radiation-related lung toxicities between IMRT and 3D-CRT
groups. Moreover, despite the higher proportion of left lung
cancer (52.6% vs 46.6%) and bigger GTV, IMRT significantly
decreased the incidence of esophageal toxicity compared with
3D-CRT (Tables 5 and 6). Some previous studies also reported
acceptable toxicities after IMRT (helical tomotherapy) in
patients with lung cancer.!*? It is believed that clinicians do
not need be overly concerned about the likelihood of increased
radiation toxicity after IMRT for lung cancer.

There were several limitations in this study. First, this
study was retrospective and may therefore have inherent
biases. For example, RT fractionation schedules were decided
by the attending radiation oncologist rather than using a pre-
determined definite protocol, and the allocation of patients
to either 3D-CRT or IMRT was not random. IMRT-treated
patients usually received higher daily radiation dose, and
consequentially, received RT for a shorter period. These
biases may make it difficult to interpret the results obtained.
In addition, because of incomplete patient medical records,
some potential prognostic factors for overall survival such
as changes in body weight could not be analyzed. Second, as
the sample size was small, minor differences in the statistical
analyses might not have been detected. Third, the patient
characteristics were heterogeneous. And finally, the dura-
tion of the follow-up period was not long. Nonetheless, it is
believed that this study provides valuable information regard-
ing survival outcomes in patients with stage III lung cancer
encountered in community clinical setting and contributes
toward resolution of some inconclusive issues regarding the
management of lung cancer.
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Conclusion
In conclusion, IMRT showed comparable or better overall

survival compared with 3D-CRT in patients with stage III

non-small cell lung cancer. To confirm the results of this

study, further randomized prospective trials comparing IMRT
with 3D-CRT are warranted.
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