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A PET/CT volumetric parameter predicts prognosis of
non-small cell lung cancer treated using preoperative
chemoradiotherapy and surgery: A retrospective case series study
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Abstract. The purpose of the present study was to clarify
whether positron emission tomography/computed tomog-
raphy (PET/CT) volumetric parameters were prognostic
predictors of non-small cell lung cancer (NSCLC) treatment
in patients who had undergone preoperative concurrent
chemoradiotherapy (CCRT) and surgery. In the present study,
retrospectively surveyed the data of patients with NSCLC
who underwent preoperative CCRT and surgery at Okayama
University Hospital (Okayama, Japan) between April 2006
and March 2018. The maximum standardized uptake value
(SUV,..» and volumetric parameters, including metabolic
tumor volume (MTV) and total lesion glycolysis (TLG), were
calculated using PET/CT and the percentage decrease (A) in
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each parameter value post-CCRT. The SUV_,, threshold for
defining MTV was set at 2.5. Furthermore, the association
between survival and PET parameter values was analyzed.
A total of 52 patients were included in the present study. The
median follow-up period was 50.65 months. In univariate
analysis, ATLG was identified to be a significant predictor
of progression-free survival (PFS; P=0.03). The 5-year PFS
rates were 48.6 and 76.6% for patients with low ATLG and
high ATLG, respectively. High ATLG was indicative of a
higher overall survival rate (P=0.08). The present results
suggest that ATLG calculated using PET/CT is a prognostic
predictor of NSCLC treated using preoperative CCRT
and surgery, and may help physicians determine treatment
strategies.

Introduction

Definitive concurrent chemoradiotherapy (CCRT) is one of
the standard treatments for locally advanced non-small cell
lung cancer (NSCLC). Recently, a prospective trial of defini-
tive CCRT followed by durvalumab therapy showed that
prognosis was better in patients who received durvalumab
than in those who received a placebo (1,2). However, there
did not appear to be a significant increase in the local control
rates. More intensive treatments, including surgical resec-
tion, have also been attempted. Toyooka et al (3) showed
that overall survival (OS) in the preoperative CCRT group
was significantly better than that in the preoperative chemo-
therapy alone group. In a subset analysis of a phase III trial
on patients with stage III NSCLC, OS in the preoperative
CCRT and lobectomy group was found to be higher than
that in the definitive CCRT group (4). Since not all patients
benefit equally from preoperative CCRT and surgery, the
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attending physician must reasonably select the treatment
options in the context of delivering personalized medicine.
Moreover, research on biomarkers that can assist in selecting
a treatment regimen is required.

Historically, positron emission tomography/computed
tomography (PET/CT) has been utilized for the staging of
NSCLC, measuring response after treatment, and predicting
the prognosis after radiotherapy (5) and surgery (6). The
most well-known PET/CT parameter for the quantification
of BF-fluorodeoxyglucose ('"SF-FDG) metabolism is the
maximum standardized uptake value (SUV,,,,), which is the
maximum voxel value in the tumor (5-7). However, SUV,,.
does not indicate the overall tumor metabolic activity and is
sensitive to image noise (8). Volumetric PET parameters like
total lesion glycolysis (TLG) and metabolic tumor volume
(MTYV) have been extensively evaluated and are considered
more comprehensive parameters than SUV,,, for assessing
NSCLC patients (9-15). MTV was defined as the total tumor
volume above threshold, while the TLG values were calcu-
lated by multiplying the target lesion mean SUV by the MTV.
However, only one group has examined volumetric PET
parameters as prognostic factors for preoperative CCRT and
surgery (16,17).

The aim of this study was to explore whether MTV and
TLG calculated using PET/CT are predictors of the prognosis
of NSCLC patients who have undergone preoperative CCRT
and surgery.

Materials and methods

Patients. Our hospital's review board approved this study.
The medical records of NSCLC patients who underwent
preoperative CCRT and surgery between April 2006 and
March 2018 at our hospital were retrospectively reviewed.
We used the 7th edition of the TNM Classification of
Malignant Tumors for staging. Patients were included if they
had undergone pre- and post-CCRT PET/CT examination
and preoperative concurrent chemotherapy and radiotherapy
(40-60 Gy/20-30 fractions), but no other treatment before
the start of CCRT. Patients with apparent accumulation of
radiation pneumonitis during post-CCRT PET/CT were
excluded. All procedures were performed in compliance with
the ethical standards of the 1964 Declaration of Helsinki
and subsequent modifications. Before commencement of
preoperative CCRT, we obtained written informed consent
for treatment. Opportunities to opt out of the study were
provided through notices displayed in the outpatient wards
and on the institution's website.

Treatment.Indications for preoperative CCRT in all cases were
discussed at the respiratory conference attended by thoracic
surgeons, respiratory physicians and radiation oncologists and
finally decided upon by board-certified thoracic surgeons. All
patients received three-dimensional conformal radiotherapy
using alinear accelerator (Primus, ONCOR or Mevatron, Canon
Medical Systems, Tochigi, Japan). Details of radiotherapy,
including targets and margins, have been previously
reported (18,19). Chemotherapy regimens consisted of
cisplatin/docetaxel based on a previous prospective study (20),
tegafur/gimeracil/oteracil (21), and carboplatin/paclitaxel.

Surgery was usually scheduled 4-6 weeks after completion of
CCRT. However, it is sometimes delayed to treat the adverse
effects of CCRT and to improve the patient's general condition.
Therefore, PET/CT as a preoperative examination may also be
delayed.

PET/CT. PET/CT scanning was performed using a Biograph
16 PET/CT scanner (Siemens Healthcare). All patients
refrained from eating and drinking for at least 6 h before the
scan. "®F-FDG (3.7 MBg/kg) was administered intravenously,
and PET/CT scanning was performed 90 min later. We used
the syngo.via software (Siemens Healthcare) for the measure-
ment of SUV_,,, MTV, and TLG. The volume of interest was
manually positioned over the primary tumor and metastatic
lymph node on the PET/CT image, and the contour of the
target lesion (primary tumor and metastatic lymph node)
inside the volume of interest was automatically delineated
using the isocontour threshold method. A SUV,,, threshold
of 2.5 was used to define the MTV. In a study by Im et al (8),
fixed absolute thresholds were found to be suitable for the
evaluation of the prognostic value of MTV; another study
reported that the cutoff fixed SUV value was 2.5 in seven of
the 13 studies analyzed (22). Therefore, MTV2.5 and TLG2.5
were among the volumetric PET/CT parameters measured in
this study. The success of the target lesion segmentation was
visually assessed by a board-certificated radiologist blinded to
the patients' prognoses. SUV, .., MTV, and TLG values for the
delineated target lesion were automatically calculated. MTV
was defined as total tumor volume with ®F-FDG uptake value
above the threshold. TLG values were calculated by multi-
plying the target lesion mean SUV by the MTV. In addition,
we calculated the post-CCRT percentage decrease (A) in each
parameter value.

Statistical analysis. Early complications within 30 days of
surgery were determined by a thoracic surgeon. We used the
Kaplan-Meier method to obtain the survival curves. Variables
were classified into two categories for the statistical analysis,
and the medians were adopted as the cutoff values for the
continuous PET parameters variables. The relationships
between the factors and survival rates were then analyzed.
The log-rank test was used for univariate analysis. A factor
of two-sided P<0.05 was determined to be statistically
significant. The R software (version 3.5.1, R Foundation for
Statistical Computing) was used for all analyses.

Results

Patient characteristics. Fifty-two patients were included in
this study (Table I). The median follow-up period after CCRT
was 50.65 (range, 6.97-139.23) months. The total preoperative
radiotherapy dose was 40 Gy/20 fractions in two patients,
46 Gy/23 fractions in 47 patients, 48 Gy/24 fractions in one
patient, and 60 Gy/30 fractions in two patients.

The median pre-CCRT pre-SUV,,,pre-MTV, and pre-TLG
values were 15.37 (range, 4.93-32.17), 56.84 cm® (range,
2.64-305.16 cm?®), and 312.03 (range, 9.53-2251.7), respectively.
The median ASUV,,,, AMTYV, and ATLG were 75.72% (range,
10.70-100.00%), 97.36% (range, 23.35-100.00%), and 98.56%
(range, 25.20-100.00%), respectively.
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Table I. Patient characteristics.

Characteristics Value Percentage
Age (years), median 63 (35-80) -
(range)
T stage, n
1 7 11
2 13 25
3 18 35
4 14 27
N stage, n
0 12 23
1 5 10
2 30 57
3 5 10
Clinical stage, n
IITA 1 2
IIB 7 13
I A 30 58
1B 14 27
Histology, n
Adenocarcinoma 26 50
Squamous cell carcinoma 17 33
Non-small cell carcinoma 7 13
Undifferentiated carcinoma 1 2
Class V (cytology only) 1 2
Smoking history, n
Never 8 15
Former 13 25
Current 31 60
ECOG-PS*, n
0 29 56
1 20 38
2 2 4
Lobe,n
Upper 42 81
Middle 1 2
Lower 9 17
Laterality®, n
Right 26 50
Left 26 50
FEV1 (1)*, median (range) 2.38 (1.38-4.17) -
%V C (%), median (range) 99.2 (64.8-150.8) -
Chemotherapy, n
Cisplatin + docetaxel 47 90
Carboplatin + paclitaxel 2 4
Tegafur/gimeracil/oteracil 3 6
Radiation dose (Gy), 46 (40-60) -
median (range)
Surgery, n
Wedge resection 1 2
Lobectomy 44 84
Bilobectomy 4 8
Pneumonectomy 3 6
SUV ..., median (range) 15.37 (4.93-32.17) -

Table I. Continued.

Characteristics Value Percentage

MTV2.5 (cm?), median
(range)

TLG2.5, median (range)
ASUV .. (%), median

56.84 (2.64-305.16) -

312.03 (9.53-2251.7) -
7 572 (10.70-100.00) -

(range)
AMTV2.5 (%), median 97.36 (23.35-100.00) -
(range)
ATLG2.5 (%), median 98.56 (25.20-100.00) -
(range)

“These factors have missing values because there were no values
left in the medical records of several patients. ECOG-PS, Eastern
Cooperative Oncology Group performance status; FEV1, forced
expiratory volume in 1 sec; %VC, vital capacity percentage;
SUVmax, maximum standardized uptake value; MTV2.5, metabolic
tumor volume of SUV . >2.5; TLG2.5, total lesion glycolysis of
SUVmax >2.5.

PET parameters and prognosis. Table II shows the factors
associated with PFS. In univariate analysis, T-stage, forced
expiratory volume in 1 sec, and ATLG were found to be
significant predictors of PFS (P=0.02, 0.04, and 0.03, respec-
tively). Pre-SUV,.., MTV, TLG, ASUV,,,, and AMTV were
not predictors of PFS (P=0.4, 0.2, 0.1, 0.09, and 0.09, respec-
tively). Fig. 1 shows the PFS Kaplan-Meier curve for the high
and low ATLG groups. In the low ATLG group, the 3, 5 and
10-year PFS rates were 48.6% [95% confidence interval (CI),
32.9-71.8%], 48.6% (95% CI, 32.9-71.8%), and not-reached,
respectively. In the high ATLG group, the corresponding rates
were 87.5% (95% CI,75.2-100%), 76.6% (95% CI, 66.3-97.2%),
and 56.7% (95% CI, 34.8-92.4%), respectively.

Table IIT shows the factors associated with OS. In univar-
iate analysis, SUV,,,., MTV, TLG, ASUV,,.., and AMTYV were
not found to be associated with OS. High ATLG was indicative
of a higher OS rate (P=0.08). In the low ATLG group, the 3, 5,
and 10-year OS rates were 76.5% (95% CI, 61.6-95.0%), 58.3%
(95% C1,39.9-85.1%), and 58.3% (95% CI, 39.9-85.1%), respec-
tively. In the high ATLG group, the corresponding rates were
100% (not applicable), 88.4% (95% CI, 74.5-100%), and 50.2%
(95% CI, 24.6-100%), respectively (Fig. 2). Pneumonectomy
was found to be associated with a low OS rate (P=0.03).

Other prognostic factors and complications. The median
time from the last day of CCRT to post-CCRT PET/CT was
3.57 weeks (range, 1.71-9.00 weeks). The 5-year survival rates
for the shorter time group below the median and longer time
group above the median were 68.8% (95% CI, 50.5-93.7%)
and 76.3% (95% CI, 59.7-97.6%), respectively, which were
not significantly different (P=0.5). The median time from
the last day of CCRT to surgery was 5.71 weeks (range,
3.14-12.86 weeks). The 5-year survival rates for shorter time
group below the median and longer time group above the
median were 66.7% (95% CI, 48.9-91.1%) and 80.1% (95% ClI,
64.2-100%), respectively, which were not significantly different
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Table II. Univariate analysis of factors associated with  Table II. Continued.

progression-free survival.

Factor Event/total, n P-value

Age, years 0.20
<63 10/26
=63 13/26

T stage 0.02
1-2 13/20
3-4 10/32

N stage 0.70
0-1 yav
2-3 16/35

Clinical stage 0.40
I 2/8
I 21/44

Histology 0.10
Adenocarcinoma 9/26
Others 14/26

Smoking history 0.80
Never/former 9/21
Current 14/31

ECOG-PS* 0.70
0 13/22
1-2 9/29

Laterality 0.30
Right 10/26
Left 13/26

FEV1 (1)* 0.04
<24 15/24
=24 8/23

Chemotherapy 0.10
Cisplatin/Docetaxel 20/47
Others 3/5

Radiation dose, Gy 0.90
<60 22/50
60 12

Surgery 0.10
Pneumonectomy 2/3
Others 21/49

SUV 0.40
<15 13/26
=15 10/26

MTV2.5, cm? 0.20
<57 14/25
=57 9/27

TLG2.5 0.10
<310 12/26
=310 9/26

ASUV ., % 0.09
<76 13/26
=76 10/26

AMTV2.5, % 0.09
<97 13/25
=97 10/27

Factor Event/total, n P-value
ATLG2.5, % 0.03
<99 15/28
>99 8/24

“These variables have missing values because there were no values left
in the medical records of several patients. NE, not entered; ECOG-PS,
Eastern Cooperative Oncology Group Performance Status; FEV1,
forced expiratory volume in 1 sec; SUVmax, maximum standard-
ized uptake value; MTV2.5, metabolic tumor volume of SUV >2.5;
TLG2.5, total lesion glycolysis of SUVmax >2.5.
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Figure 1. Subgroup analysis of progression-free survival. Proportion of
patients surviving shown by number of months after radiotherapy, with
the high ATLG group presented as the filled line and the low ATLG group
presented as the dotted line. A, percentage decrease; TLG, total lesion
glycolysis; 5-y PFS, 5-year progression-free survival.

(P=0.3) (Fig. 3). There were 33 patients with early postoperative
complications within 30 days of surgery; the 5-year survival
rates for the groups with and without early complications were
69.9% (95% CI, 54.1-90.3%) and 78.1% (95% CI, 58.3-100%),
respectively, which were not significantly different (P=0.8).
The 33 patients had the following complications: Arrhythmia,
6 patients; radiation pneumonitis, 4 patients; recurrent nerve
palsy, 3 patients; bacterial pneumonia, 3 patients; pleural
effusion, 2 patients; chylothorax, 2 patients; pyothorax plus
enteritis, prolonged pulmonary fistula, functional pyloric
ring stenosis, chylothorax plus bacterial pneumonia plus
arrhythmia, arrhythmia plus sepsis from pneumonia, atelec-
tasis, chylothorax plus pulmonary artery embolus plus venous
thrombosis, wound infection, recurrent laryngeal nerve palsy
plus arrhythmia plus venous thrombosis, upper limb paresis
plus recurrent laryngeal nerve paralysis, radiation pneumonitis
plus recurrent laryngeal nerve palsy, venous thrombosis, and
upper gastrointestinal bleeding, 1 patient. Postoperative death
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survival.

Factor Event/total, n P-value

Age, years 0.30
<63 8/26
=63 8/26

T stage 0.06
1-2 10/20
3-4 6/32

N stage 0.90
0-1 517
2-3 11/35

Clinical stage 0.70
I 1/8
I 15/44

Histology 0.40
Adenocarcinoma 9/26
Others 7726

Smoking history >0.90
Never/former 6/21
Current 10/31

ECOG-PS* 0.70
0 10/29
1-2 5/22

Laterality 0.50
Right 726
Left 9/26

FEV1 (1)* 0.20
<24 10/24
=24 6/23

Chemotherapy 0.08
Cisplatin/docetaxel 14/47
Others 2/5

Radiation dose, Gy 0.50
<60 15/50
60 172

Surgery 0.03
Pneumonectomy 2/3
Others 14/49

SUV 0.90
<15 8/26
=15 8/26

MTV2.5, cm? 0.50
<57 9/25
=57 7127

TLG2.5 0.50
<310 9/26
=310 7726

ASUV ., % 0.10
<76 9/26
=76 726

AMTV2.5, % 0.10
<97 11/25
=97 6/27

Table III. Continued.

Factor Event/total, n P-value
ATLG2.5, % 0.08
<99 10/28
>99 6/24

“These variables have missing values because there were no values left
in the medical records of several patients. NE, not entered; ECOG-PS,
Eastern Cooperative Oncology Group Performance Status; FEV1,
forced expiratory volume in 1 sec; SUVmax, maximum standard-
ized uptake value; MTV2.5, metabolic tumor volume of SUV >2.5;
TLG2.5, total lesion glycolysis of SUVmax >2.5.
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Figure 2. Subgroup analysis of overall survival. Proportion of patients
surviving shown by number of months after radiotherapy, with the high
ATLG group presented as the filled line and the low ATLG group presented
as the dotted line. A, percentage decrease; TLG, total lesion glycolysis; 5-y
OS, 5-year overall survival.

due to complications was not observed in any of the 33 patients
here assessed.

Clinical course. Of the 52 patients included, there were
29 survivors without recurrence, seven survivors with
recurrence, 11 deaths due to NSCLC, and five deaths due to
conditions other than NSCLC. In the low ATLG group, there
were 13 survivors without recurrence, five survivors with
recurrence, eight deaths due to NSCLC, and two deaths due
to conditions other than NSCLC. In the high ATLG group,
there were 16 survivors without recurrence, two survivors with
recurrence, three deaths due to NSCLC, and three deaths due
to conditions other than NSCLC.

Discussion

In our study, ATLG was found to be a prognostic factor for
PFS. Previous investigators have reported that SUV,,, is
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Figure 3. Subgroup analysis of overall survival stratified according to time
from the last day of concurrent chemoradiotherapy to surgery. Proportion
of surviving patients shown by number of months after radiotherapy, where
the filled line indicates the longer time group (above the median), while the
dotted line indicates the shorter time group (below the median). 5-y OS,
S-year overall survival.

a predictor of PFS and OS for NSCLC patients receiving
surgery. Liu et al (6) performed a meta-analysis that evalu-
ated the correlation between PET parameters and prognosis
of stage I-IV NSCLC patients who had undergone surgery. In
this study, most of the evaluated PET parameters were SUV, .,
values. In a systematic review by Nair et al (7), high FDG
uptake was found to be related to poor prognosis in patients
who underwent surgical treatment for stage INSCLC; SUV_ .
was measured in six of the nine articles included in the anal-
ysis. Another meta-analysis examining the significance of
pretreatment SUV,,, in NSCLC patients who had undergone
definitive radiotherapy showed that pre-radiotherapy tumor
SUV,,., can predict outcomes (5). The combined hazard ratio
of pre-radiotherapy SUV,,,, was 1.05 (95% CI, 1.02-1.08) for
OS and 1.26 (95% CI, 1.05-1.52) for local control. However,
other investigators have shown that volumetric PET param-
eters are more predictive of patient survival than SUV,, in
surgical cases of early stage NSCLC (9,15). Recent reports
on early stage (stages I-IT) NSCLC have also documented the
utility of MTV and TLG (10-11). In a study conducted by
Shrestha et al (10), MTV was found to be a predictive factor
of PFS in stage I NSCLC patients treated with carbon ion
particle therapy. A study of PET parameters and prognosis
in stereotactic radiotherapy for early stage NSCLC patients
showed that only volumetric parameters were significant
predictors of PFS for patients with large primary tumors (11).
Volumetric parameters have also been examined in locally
advanced cases. Grootjans et al (12) demonstrated that,
for 27 stage III NSCLC patients who underwent definitive
chemoradiotherapy, pretreatment TLG was a significant
predictor of PFS and OS. In a prospective study, pretreatment
SUV,... was not found to be a predictor for locally advanced
NSCLC treated using definitive CCRT (13). Using the same

clinical trial dataset, Salavati et al (14) showed that the areas
under the curves for volumetric parameters were higher than
those for SUV,,,,, and the prognoses of the high MTV and
TLG groups were significantly worse than those of the low
MTV and TLG groups. Hyun ez al (16) demonstrated that
MTV and TLG were significant predictive factors of prog-
nosis in a multivariate analysis of operative stage III cases.
At later stages, volumetric PET parameters are considered
more important than SUV ,, as prognostic factors. Our
results also show that TLG calculated using PET/CT was a
useful predictor of prognosis and are consistent with these
previous reports.

In our study, neither SUV_,, nor ASUV, . was a significant
predictor of PFS or OS. The FDG metabolic imaging method
evaluates tumor biology by measuring tumor SUVs, and the
major method of SUV measurement based on SUV_,,. Since
this only reflects a single voxel value indicating the highest
uptake of FDG in the tumor, SUV, ,, does not necessarily repre-
sent the overall burden or metabolic activity of a tumor (8,23).
Further, SUV is influenced by various factors, including
length of the uptake period, body composition, recovery coef-
ficient, plasma glucose level, image noise, and partial volume
effects (24,25). As MTV and TLG consider not only single
voxel information but also highly active three-dimensional
tumor volume and metabolic activity, clinicians can use them
to obtain more detailed tumor information.

Pre-CCRT PET parameters were not found to be prognostic
factors in our study. In a study on 161 patients who underwent
preoperative CCRT, Hyun et al (17) showed that pre-CCRT
MTYV was a predictor of prognosis. The chemotherapy regimen
in their study consisted of paclitaxel or docetaxel plus either
cisplatin or carboplatin, although the proportions were not
specified. In our study, cisplatin/docetaxel was used for most
patients, and the differences between our results and theirs
may be due to the differences in the size of the patient cohort,
institutional treatment strategies, and technical factors.

The correlations between the percentage decrease in
volumetric PET parameter values and prognosis of locally
advanced NSCLC treated using definitive CCRT has been
investigated previously. In the study by Huang et al (23), only
AMTYV was found to be a predictor of OS according to a Cox
regression analysis of NSCLC patients treated with defini-
tive CCRT. Grootjans et al (12) demonstrated that ATLG
was significantly associated with prognosis. To the best of
our knowledge, no studies have examined the significance
of the percentage decrease in volumetric PET parameter
values after preoperative CCRT and surgery, and further
studies in this context are warranted. In our study, high
ATLG was indicative of a high OS rate, but the correlation
was not significant (P=0.08). There were five living patients
with recurrence in the low ATLG groups and two in the high
ATLG group. In addition to the small number of cases, the
difference in the number of living patients with recurrence
is likely to be one of the reasons why, despite the difference
in PFS, there was no difference in OS between the low and
high ATLG groups. The greatest advantage of utilizing
this parameter as a prognostic factor is that, in addition to
measuring the size of the tumor (as done by CT), measuring
the rate of decrease in activity of the entire tumor volume
will be possible. However, limitations exist, including i) the



unavailability of a decrease rate index due to the lack of
evidence other than ours in patients undergoing preoperative
CCRT; ii) the additional costs associated with PET imaging;
and iii) the exposure to radiation, which does not concern
CT instead.

Volumetric PET parameters may accurately reflect prog-
nosis in NSCLC patients undergoing preoperative CCRT and
surgery. The prognosis of patients receiving definitive CCRT
is significantly improved by the addition of durvalumab after
definitive CCRT (1,2). In the future, volumetric evaluation
using PET/CT in the clinical setting may enable personalized
treatment strategies tailored to each patient's prognostic risk.
Patients who are expected to have a high likelihood of recur-
rence after preoperative CCRT, with additional evidence based
on predictive biomarkers such as ATLG, may be recommended
to receive definitive CCRT and an immune checkpoint inhib-
itor. With regard to patient follow-up after treatment, a grasp
of patient clinical information using online resources is known
to improve the prognosis of patients with lung cancer (26).
Another potential significance of volumetric PET parameter
evaluation could be that rigorous post-treatment follow-up of
patients with low ATLG could lead to the rapid induction of
treatment after NSCLC recurrence.

Nonetheless, our study has some limitations. First, this
study was retrospective in nature and involved a single center;
therefore, there may have been some undetectable biases.
Second, the PET/CT scans were performed 90 min after injec-
tion of FDG, while it is generally recommended that imaging
be performed 60 min after injection (27). Third, this study
included only a small number of patients. Further multi-insti-
tutional and prospective studies are necessary to confirm the
prognostic value of ATLG.

In conclusion, we demonstrated that ATLG was a predictor
of prognosis in NSCLC patients treated using preoperative
CCRT and surgery. Our results suggest that ATLG calculated
using PET/CT could help physicians determine treatment
strategies for locally advanced NSCLC.
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