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Objective: This study aims to explore factors influencing metabolic and volumetric para-
meters of [18F]fluorodeoxyglucose positron emission tomography/computed tomography 
(18F-FDG PET/CT) imaging in non-small cell lung cancer (NSCLC) and the predictive 
value for prognosis of NSCLC.
Methods: Retrospective analysis was performed on 133 NSCLC patients who received 
18F-FDG PET/CT imaging. After 18F-FDG injection at 3.7 MBq/kg, 1 h early imaging and 2 
h delayed imaging were performed. The metabolic and volumetric parameters such as 
SUVmax, SUVpeak, SULmax, SULpeak, MTV and TLG were measured. The tumor markers 
including CFYRA21-1, NSE, SCC-ag and the immunohistochemical biomarkers including 
Ki-67, P53 and CK-7 were examined. All patients were followed up for 24 months, and the 
1-year and 2-year overall survival rate (OS) were recorded.
Results: There were significant differences in metabolic and volumetric parameters 
(SUVmax, SUVpeak, SULmax, SULpeak and TLG) between adenocarcinoma and squamous 
cell carcinoma of NSCLC. SUVmax, SUVpeak, SULmax, SULpeak, MTV and TLG were 
correlated with tumor marker NSE and TNM stage. MTV and TLG were related to 
CYFRA21-1, and only MTV was associated with SCC-ag. SUVpeak and SULmax were 
related to P53. In addition, early SULpeak and delayed MTV were significant prognostic 
factors of 1-year OS, while early SUVpeak, delayed TLG and delayed MTV were predictive 
factors of 2-year OS in NSCLC.
Conclusion: The metabolic and volumetric parameters of 18F-FDG PET/CT were related to 
a variety of factors such as NSE, CFYRA21-1, SCC-ag, P53 and TNM stage, and have 
a predictive value in prognosis of NSCLC.
Keywords: NSCLC, 18F-FDG, PET/CT, metabolic parameters, volumetric parameters

Introduction
In recent years, the incidence and mortality of lung cancer ranks first in the 
world.1,2 Non-small cell lung cancer (NSCLC) is a common type of lung cancer, 
with high malignancy, strong invasiveness and easy distant metastasis, and account-
ing for 85–90% of all lung cancers.3 Most NSCLC patients are already in stage III 
or stage IV at the time of diagnosis.4 Thus, early diagnosis and accurate clinical 
staging of NSCLC are of great significance in formulating treatment plans, prolong-
ing survival and improving quality of life.

At present, with the development of medical imaging technology, imaging 
examination has an important value in the diagnosis of cancer.5 Positron emission 
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tomography (PET) is the most advanced noninvasive 
molecular imaging technology, using isotopes of the 
basic elements (such as 11C, 13N, 15O, etc.) to dynami-
cally and quantitatively observe the biochemical metabo-
lism and other biological characteristics of tumor tissue at 
the molecular level.6,7 PET has high sensitivity, but com-
pared with conventional computed tomography (CT) or 
magnetic resonance imaging (MRI), its image resolution 
is reduced, which is not conducive to accurate location of 
the lesion. Therefore, in clinical application, PET often 
combined with CT or MRI.8 Usually, PET/CT is required 
for NSCLC patients.9

[18F]fluorodeoxyglucose (18F-FDG) is the most 
commonly used molecular probe for PET, which is 
a glucose analogue that can indirectly reflect glucose 
metabolism and tumor cell proliferation.10 In order to 
enable PET to more accurately evaluate tumors, the 
study of 18F-FDG PET metabolism is particularly 
important.

PET imaging can provide a variety of metabolic and 
volumetric parameters, such as standard uptake value 
(SUV), standard uptake value of lean body mass (SUL), 
metabolic tumor volume (MTV), total lesion glycolysis 
(TLG), etc., and provide parameters of early and delayed 
imaging according to different imaging time.11 In the 
18F-FDG PET/CT study, SUVmax is the most commonly 
used quantitative parameter, which can reflect the meta-
bolic activity of tumors. SUVpeak refers to the ROI (sphe-
rical ROI of 1cm3 volume) SUV value of a tissue sphere 
with a diameter of about 1.2 cm. Compared with SUVmax, 
SUVpeak takes into account the tumor FDG uptake in 
a certain volume, and is a more robust and accurate para-
meter than SUVmax. For obese patients, it is suggested 
that SUV modified by SUL should be used. SUL is a very 
popular metabolic parameter in recent years, and it is more 
objective for metabolic quantitative analysis and treatment 
response evaluation of lung cancer. Some schemes of 
treatment response evaluation recommend the use of 
SUVpeak or SULpeak of the tumor. MTV is a volume 
parameter that can be measured quantitatively, which can 
reflect the metabolic volume of lesions on the basis of 
anatomical location. Based on tumor metabolic volume, 
TLG is a comprehensive parameter that can reflect both 
tumor metabolic activity and tumor metabolic volume. In 
this study, we explored the influencing factors and diag-
nostic value of metabolic and volumetric parameters of 
18F-FDG PET/CT in NSCLC.

Materials and Methods
Clinical Data
A total of 133 patients, underwent PET/CT imaging in our 
center and diagnosed as NSCLC by surgery or puncture 
pathology, were analyzed retrospectively from May 2017 
to December 2018. These patients included 91 males and 
42 females, aged 65.72 ±9.61 years (38–85 years). Patients 
with a history of other malignant tumors, with any other 
type of malignant tumor, with diabetes, and NSCLC 
patients treated with surgery, radiotherapy, chemotherapy, 
targeted therapy and traditional Chinese medicine treat-
ment were excluded from the study. The basic character-
istics of the patients are shown in Table 1. Early and 
delayed metabolic and volumetric parameters SUVmax, 
SUVpeak, SULmax, SULpeak, MTV and TLG were mea-
sured at 1 h and 2 h after 18F-FDG injection at 3.70 MBq/ 
kg. The tumor markers (CFYRA21-1, NSE, SCC-ag) were 
collected within 2 weeks before and after PET/CT exam-
ination, and the immunohistochemical biomarkers (Ki-67, 
P53, CK-7) were achieved through surgery or puncture 
pathology. The patients were followed up for 1-year and 
2-year overall survival rate (OS). This study was con-
ducted in accordance with the Declaration of Helsinki 

Table 1 Key Characteristics of Patients

Variable Value Value

Sex

Male 92

Female 41

Age

Range 38–85 year
Mean 65.72±9.61 year

Serum glucose concentration
Range 4.10–7.80 mmol/l

Mean 6.40±1.06 mmol/l

Pathology type

Adenocarcinoma (AC) 95
Squamonoma (SCC) 38

TNM stage
I 50

II 5

III 26
IV 52

Overall Survival rate
One year 77.04%

Two year 60.00%
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and approved by the Ethics Committee of Zhejiang 
Hospital of Traditional Chinese Medicine (2018-X-0135). 
All patients signed informed consent before PET/CT 
imaging.

PET/CT Imaging
The patients fasted for more than 4 hours and the blood 
glucose value was 6.40 ±1.06 mmol/mL (4.10–7.80 mmol/ 
mL) before PET/CT examination. The 18F-FDG was pro-
vided by Shanghai Atom Kexing Pharmaceutical Co., Ltd, 
with pH 6.0–7.0 and radiochemical purity >95%. The 
national drug standard is H20051183. The Siemens biograph 
mCT flow PET/CT instrument was used. Early imaging was 
performed 1 hour after injection of 18F-FDG. The patients 
were kept on a supine and motionless position with hands on 
his or her head. First, spiral CT scanning was performed with 
a thickness of 5 mm and pitch 0.75:1, and then PET scan was 
performed using 3D Flowmotion acquisition mode. The scan 
range was from the top of the skull to the middle of the thigh. 
The CT acquisition conditions are as follows: the tube vol-
tage is 120 kV, the tube current is adjusted according to the 
tissue density between 35 and 280 mAs, the layer thickness is 
5 mm and the pitch is 0.8. PET emission scanning adopts 3D 
mode. Delayed imaging was performed 2 hours after injec-
tion of tracer, and the acquisition parameters were the same 
as those of early imaging. After the acquisition, all the data 
were transferred to the Sygno TrueD workstation and recon-
structed by iterative method. The early imaging data were 
iteratively reconstructed by point flight technology (TOF) 
and TrueX, and the attenuation of PET images were corrected 
by plain scan CT transmission scan data. The reconstruction 
slice thickness was 3 mm and the interval was 3 mm. The 
TrueD software was used to analyze and diagnose the images 
in cross-section, coronal plane, sagittal plane and MIP. The 
region of interest (ROI) (VOI), was delineated by post- 
processing software. The metabolism and volume parameters 
SUVmax, SUVpeak, SULmax, SULpeak, MTV and TLG 
were measured by 3D measurement software.

Statistical Processing
Statistical Package for the Social Sciences (SPSS) pro-
gram version 26.0 (IBM, Armonk, NY) software was 
used for data statistical analysis. The measurement data 
that accorded with normal distribution were expressed by 
mean±standard deviation, and the differences among 
groups were compared with t-test or analysis of variance. 
Those data that did not accord with normal distribution 
were expressed by median (minimum value, maximum 

value), and the differences among groups were compared 
with non-parametric test. The linear regression method 
was used to analyze the relationship between blood glu-
cose, age, tumor markers, immunohistochemical biomar-
kers, pathological type and metabolic and volumetric 
parameters. Nonparametric test was used to analyze the 
differences of metabolic and volumetric parameters in 
different TNM stages and pathological types. Logistic 
regression analysis was used to find the influencing factors 
of 1-year survival rate or 2-year survival rate, and then the 
predictive model was established. ROC curve was drawn 
to evaluate the validity of the predictive model. P < 0.05 
means statistical significance.

Results
Comparison of Metabolic and Volumetric 
Parameters in Different Pathological 
Types of NSCLC
There were significant differences in metabolic and volu-
metric parameters between lung adenocarcinoma (AC) and 
squamous cell carcinoma (SCC) (P < 0.05). As shown in 
Table 2, SUVmax, SUVpeak, SULmax, SULpeak and 
TLG of SCC were all higher than those of AC (P < 0.05).

The Relationship Between Metabolic and 
Volumetric Parameters of 18F-FDG PET/ 
CT Imaging and Blood Glucose, Age in 
NSCLC
All patients fasted for more than 4 hours, and the blood 
glucose concentration was controlled at 4.10–7.80 mmol/ 
L. In this range, metabolism and volume parameters such 
as SUVmax, SUVpeak, SULmax, SULpeak, MTV and 
TLG were not related to blood glucose concentration 
(P > 0.05, data not shown). Moreover, SUVmax, 
SUVpeak, SULmax, SULpeak, MTV and TLG of 
NSCLC patients were also not related to patients age 
(P > 0.05, data not shown).

The Relationship Between Metabolic and 
Volumetric Parameters of 18F-FDG PET/ 
CT Imaging and Serum Tumor Markers
The serum levels of tumor markers NSE, CYFRA21-1 
and SCC-ag in patients with NSCLC were detected by 
electrochemical luminescence assay. We also analyzed 
the relationship between these serum tumor markers and 
metabolic and volumetric parameters of 18F-FDG PET/ 
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CT imaging. As shown in Table 3, the metabolic and 
volumetric parameters (SUVmax, SUVpeak, SULmax, 
SULpeak, MTV and TLG) were correlated with tumor 
marker NSE (P < 0.05). The MTV and TLG were 
related to tumor marker CYFRA21-1 (P < 0.05). Only 
MTV was associated with SCC-ag (P < 0.05).

The Relationship Between Metabolic and 
Volumetric Parameters of 18F-FDG PET/ 
CT Imaging and Immunohistochemical 
Biomarkers
As shown in Table 4, the early SUVpeak and early 
SULmax were related to immunohistochemical biomarker 
P53 (P < 0.05) while other parameters were not related to 
P53. Furthermore, no significant was also found between 
all metabolic and volumetric parameters and Ki-67 or CK- 
7 (P > 0.05, data not shown).

The Relationship Between Metabolic and 
Volumetric Parameters of 18F-FDG PET/ 
CT Image and TNM Stage in NSCLC
As shown in Table 5, among the metabolic and volumetric 
parameters, early SUVmax, SUVpeak, SULmax, 
SULpeak, MTV and TLG were significantly correlated 
with TNM staging (r= 0.501, 0.525, 0.505, 0.532, 0.612, 
0.547). These data suggested that TNM stage was the 
influencing factors of metabolic and volumetric parameters 
of NSCLC 18F-FDG PET/CT imaging.

The Prognostic Value of 18F-FDG PET/CT 
in NSCLC
The 1-year and 2-year OS of 133 NSCLC cases were 
77.04% and 60%, respectively. Early SULpeak and 
delayed MTV are the influencing factors of 1-year OS, 
and based on these two indicators, the logistic regression 

Table 2 Metabolic and Volumetric Parameters of Different Pathological Types of NSCLC

Parameters Type Number Mean SD Median Min Max Z P

SUVmax_early AC 95 9.50 7.17 8.67 0.28 30.99 −3.178 0.001
SCC 38 13.42 6.66 12.59 3.47 35.91

SUVpeak_early AC 95 6.44 5.35 5.19 0.10 21.74 −2.792 0.005
SCC 38 8.91 5.66 8.28 1.99 29.03

SULmax_early AC 95 10.82 8.40 9.53 0.37 34.63 −3.290 0.001

SCC 38 15.24 6.91 15.77 3.55 31.33

SULpeak_early AC 95 7.29 6.82 5.61 0.11 44.62 −3.135 0.002

SCC 38 10.03 5.65 10.30 2.32 25.32

TLG_early AC 95 152.33 297.98 22.54 0.31 1510.37 −2.595 0.009

SCC 38 270.87 515.51 102.43 2.85 2787.70

MTV_early AC 95 55.81 131.44 7.36 0.16 603.88 −1.821 0.069

SCC 38 77.69 168.76 22.79 0.16 853.33

SUVmax_delayed AC 95 10.99 8.50 9.65 0.30 38.19 −3.671 0.000

SCC 38 16.58 8.28 17.08 4.20 45.94

SUVpeak_delayed AC 94 7.20 6.02 5.60 0.10 25.00 −3.116 0.002

SCC 37 10.70 7.01 9.80 2.23 38.14

SULmax_delayed AC 95 12.37 9.63 10.98 0.41 38.09 −3.608 0.000

SCC 38 18.53 8.60 20.18 4.30 40.07

SULpeak_delayed AC 95 12.35 45.35 6.35 0.20 445.62 −3.529 0.000

SCC 38 12.11 6.89 12.53 2.52 33.27

TLG_delayed AC 95 169.93 336.32 28.42 0.21 1798.68 −2.866 0.004

SCC 38 343.87 737.40 120.90 3.20 4268.50

MTV_delayed AC 95 56.71 131.17 7.92 0.16 624.00 −1.835 0.066

SCC 38 81.23 195.65 20.36 0.30 1097.60
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predictive value is obtained. According to the predictive 
value and gold standard, the ROC curve is plotted 
(Figure 1A). The area under the curve (AUC) is 0.780 
and the cutoff value is 0.875 (P=0.043). The early 
SUVpeak, delayed TLG and delayed MTV are the influen-
cing factors of 2-year OS, and the logistic regression 
predictive value is obtained based on these three indica-
tors. According to the predictive value and golden stan-
dard, the ROC curve is plotted (Figure 1B). The AUC was 
0.816 and the cut-off value was 0.759 (P=0.035).

Discussion
PET/CT is a kind of multimodal imaging which integrates 
metabolic imaging and anatomical imaging. It has been 
recommended for diagnosis, differential diagnosis, sta-
ging, curative effect evaluation, prognosis evaluation and 
recurrence monitoring of lung cancer. The most commonly 
used molecular probe in clinic is 18F-FDG, which can 
reflect the metabolic activity, tissue perfusion and cell 
proliferation of tumor cells.12 In this study, we explored 
the metabolic and volumetric parameters, such as SUV, 
SUL, MTV and TLG of 18F-FDG PET/CT in NSCLC.

The reports on whether there are differences in meta-
bolic and volumetric parameters of PET/CT imaging 
among different pathological types of lung cancer are not 
consistent. Some studies have reported that there is no 
significant difference in SUVmax among AC, SCC and 
small cell lung cancer.13 Wei D Hu et al14 reported that the 
SUVmax, MTV and TLG of SCC were higher than those 
of AC. In this study, we found that there were significant 
differences in metabolic and volumetric parameters 
(SUVmax, SUVpeak, SULmax, SULpeak and TLG) 

Table 5 The Correlation of Metabolic and Volumetric 
Parameters and TNM Stage

Dependent 
Variable

Predictor 
Variable

Correlation 
Index

P

SUVmax_early TNM 0.501 <0.001
SUVpeak_early TNM 0.525 <0.001

SULmax_early TNM 0.505 <0.001

SULpeak_early TNM 0.532 <0.001
TLG_early TNM 0.612 <0.001

MTV_early TNM 0.547 <0.001

Table 3 The Relationship Between Metabolic and Volumetric Parameters and Serum Tumor Markers

Parameters Marker R SE Coefficients Standardized 
Coefficients

F t P

SUVmax_early NSE 0.198 0.039 0.134 0.198 5.447 2.334 0.021
SUVpeak_early 0.251 0.063 0.130 0.251 8.913 2.985 0.003
SULmax_early 0.224 0.050 0.173 0.224 7.040 2.653 0.009

SULpeak_early 0.271 0.073 0.168 0.271 10.543 3.247 0.001

TLG_early 0.371 0.138 12.999 0.371 21.287 4.614 0.000
MTV_early 0.574 0.330 7.647 0.574 65.418 8.088 0.000

SUVmax_delayed 0.223 0.050 0.184 0.223 6.954 2.637 0.009

SULmax_delayed 0.241 0.058 0.220 0.241 8.195 2.863 0.005
TLG_delayed 0.290 0.084 13.222 0.290 12.188 3.491 0.001

MTV_delayed 0.541 0.292 7.665 0.541 54.902 7.410 0.000

TLG_early CYFRA211 0.269 0.072 1.606 0.269 10.368 3.220 0.002
MTV_early 0.389 0.151 0.883 0.389 23.646 4.863 0.000
TLG_delayed 0.244 0.060 1.901 0.244 8.435 2.904 0.004

MTV_delayed 0.461 0.212 1.115 0.461 35.874 5.989 0.000

MTV_early SCC-ag 0.347 0.120 0.929 0.347 18.218 4.268 0.000

MTV_delayed 0.343 0.118 0.978 0.343 17.754 4.214 0.000

Table 4 The Relationship Between Metabolic and Volumetric Parameters and P53

Parameters Marker R SE Coefficients Standardized Coefficients F t P

SUVpeak_early P53 0.174 0.030 2.859 0.174 4.137 2.034 0.044

SULmax_early P53 0.171 0.029 4.188 0.171 4.028 2.007 0.047
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between AC and SCC. The metabolic and volumetric 
parameters of SCC were all higher than those of AC, 
similar to the study of Wei D Hu et al. It is considered 
that these differences were related to the rapid growth rate, 
short doubling time and high expression of Glut-1 in 
SCC.15,16

It is well known that hyperglycemia reduces 18F-FDG 
uptake and SUV in tumors. In this study, all patients fasted 
for more than 4 hours, and the blood glucose concentration 
was controlled at 4.10–7.80 mmol/L. In this range, meta-
bolism and volume parameters (SUVmax, SUVpeak, 
SULmax, SULpeak, MTV and TLG) were not related to 
blood glucose concentration, suggesting that the blood 
glucose concentration is not the influence factor of meta-
bolism and volume parameters of 18F-FDG PET/CT ima-
ging when the blood glucose concentration is in the 
normal range. However, insulin injection before examina-
tion is not recommended to control blood glucose, as it 
will cause an increase in muscle uptake of 18F-FDG,17 

which may affect the accuracy of parameters such as 
SUVmax.

Tumor markers are some chemicals released into the 
blood during the occurrence and development of tumors, 
which play an important role on tumor screening, diagnosis, 
curative effect evaluation, recurrence monitoring and so on. 
The concentrations of the tumor markers CYFRA21-1, 
SCC-ag and NSE in serum is also a simple and feasible 
method to predict NSCLC.18 Dogan et al19 reported that 
serum CYFRA21-1 was significantly correlated with all 
volumetric tumor parameters, such as SUVmax, MTV and 
TLG. A study of PET/CT in squamous cervical cancer by 
Nakamura20 showed that serum SCC-ag had a statistically 

significant association with tumor stage and tumor maxi-
mum size, but had no correlation with the SUVmax. 
However, a recent study21 showed that there was 
a significant correlation between serum SCC-ag and 
SUVmax in Stage IIB-IVB squamous cervical cancer. 
There is no study exploring the relationship between SCC- 
ag, NSE and volumetric tumor parameters in NSCLC. Our 
study found that metabolic and volumetric parameters 
(SUVmax, SUVpeak, SULmax, SULpeak, MTV and 
TLG) in NSCLC were related to tumor marker NSE, 
while MTV and TLG were related to tumor marker 
CYFRA21-1. Only MTV were related to tumor marker 
SCC-ag. Moreover, immunohistochemical markers Ki-67, 
CK7 and P53 were also widely used to enhance diagnostic 
accuracy.22,23 Many literatures have shown a significant 
correlation between SUVmax and Ki-67 expression,24 but 
Liu LP et al25 reported that there was no correlation 
between SUVmax and Ki-67 expression. In this study, it 
was found that all metabolism and volume parameters were 
not related to Ki-67 and CK7, which were similar to those 
reported by Liu LP et al. So far, P53 gene has been found to 
be the most closely related to human tumor.26 It has been 
reported that SUVmax is related to the expression of P53 
gene.27 This study found that P53 expression was related to 
SUVpeak and SULmax, but not related to MTV and TLG. 
As this study belongs to a single-center study, further accu-
mulation of cases and multicenter studies are needed to 
clarify the relationship.

In addition, we also explore the application of meta-
bolic and volumetric parameters of 18F-FDG PET/CT in 
evaluating TNM staging of NSCLC. Ivayla Apostolova 
et al28 reported that SUVmax and MTV were related to 

Figure 1 The receiver operating characteristics curves. The ROC curves for the optimal cut-off of (A) early SULpeak and delayed MTV of 1-year OS, and (B) early 
SUVpeak, delayed TLG and delayed MTV of 2-year OS.
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T stage and N stage in NSCLC. The retrospective analysis 
results of 107 NSCLC cases by Li M et al29 showed that 
the tumor stage increased with the increase of SUVmax in 
the primary tumor, and the possibility of lymph node 
metastasis and distant metastasis also increased. Wei 
D Hu et al14 reported that MTV and TLG were positively 
correlated with the stage of adenocarcinoma except for 
SUVmax, and only MTV was positively correlated with 
the stage of squamous cell carcinoma. Compared with 
other parameters, MTV and TLG both measure tumor 
volume and metabolic activity in 3D dimensions, which 
can provide more information about tumor aggressiveness 
and is independent of tumor stage and other clinical fac-
tors. Lee et al30 first assessed the prognosis of NSCLC 
through MTV, and analyzed 19 cases (18 cases of NSCLC, 
1 case of small cell lung cancer) lung cancer patients 
(stage I-stage IV). It was found that for every 25 mL 
increase in MTV, the risk of disease progression and 
death increased by 2.8 times. In this study, nonparametric 
test analysis was used to find that there were differences in 
metabolic and volumetric parameters (SUVmax, 
SUVpeak, SULmax, SULpeak, MTV and TLG) in patients 
with different TNM stages. TNM stages were all influence 
factors of metabolic and volumetric parameters in NSCLC 
18F-FDG PET/CT.

In recent years, it has been found that the survival 
predictive value of MTV and TLG is better than that of 
SUVmax. Huang et al31 found that 1-year and 2-year OS 
were respective 83% and 52.8% through the study of 53 
patients with locally progressive NSCLC, which were the 
influencing factors of OS. Ohri N et al32 studied 214 
patients with III stage NSCLC and found that MTV was 
an independent predictor of OS. M Dosani et al33 through 
the analysis of 134 patients with NSCLC. It was found 
that TLG and MTV were more likely to predict OS than 
SUVmax. In this study, the 1-year and 2-year OS of 
NSCLC patients were 77.04% and 60%, respectively. It 
was found that early SULpeak and delayed MTV were 
the influencing factors of 1-year OS, and early SUVpeak, 
delayed TLG and delayed MTV are the influencing fac-
tors of 2-year OS. To sum up, SUVpeak, SULpeak, TLG 
and MTV in 18F-FDG PET/CT imaging are the influen-
cing factors of annual and 2-year OS in NSCLC, and 
have important predictive value for survival. According 
to the predicted value of the model and gold standard, the 
predictive value of 2-year OS is better than that of 
1-year OS.

Conclusion
In NSCLC 18F-FDG PET/CT imaging, the metabolic and 
volumetric parameters (SUVmax, SUVpeak, SULmax, 
SULpeak, and TLG, except MTV) of squamous cell 
carcinoma were all significantly higher than those of 
adenocarcinoma. Tumor markers (NSE, CFYRA21-1 
and SCC-ag), immunohistochemical biomarker P53, 
tumor stage (T, N, M and TNM stage) are influencing 
factors of metabolic and volumetric parameters. Early 
SULpeak, early SUVpeak, delayed TLG and delayed 
MTV have predictive value in prognosis of NSCLC.
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