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[ Abstract] Background and purpose: Radiomics is an emerging field that generates large amounts of
valuable clinical information through extracting quantitative imaging features. The purpose of this study was to use
the radiomics approach to assess the value of features captured from PET and CT in predicting the therapeutic effect
in stage I non-small cell lung cancer (NSCLC) after stereotactic ablative radiotherapy (SABR). Methods: Patients
with stage I NSCLC confirmed by pathology and treated with SABR were included retrospectively. The gross tumor
volume (GTV) was defined by two radiologists. PET and CT scan images were collected, and radiomic features were
further extracted and analyzed. Non-negative matrix factorization was used to distinguish patients with or without
local control. Results: Sixteen patients were eligible for analysis. This study identified two PET features (LL_GLCM _
Maximal_Correlation_Coefficient and HL_ GLRMS_LRE) captured from PET/CT as having significance in classifying

patients with or without disease development. This study not find similar results in CT scans. Conclusion: It seems
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feasible to use radiomics information effects from PET/CT to predict therapeutic effects of SABR in stage [ NSCLC.

Further investigation is needed.
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Fig. 1 PET image and simulated CT scan image before

treatment of one patient

PET image of 1 patient before SABR (on the left), simulated CT scan
before SABR (on the right) GTV was highlighted by yellow color
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Tab.1 Baseline characteristics and SABR regimen of enrolled

patients (n=16)

[n(%) ]

Characteristics Values
Agelyear

Range 57-88

Median 77
Gender

Female 4(25)

Male 12(75)
T stage

T, 7(44)

T, 9(56)
Histology

Adenocarcinoma 9(56)

Squamous cell carcinoma 6(38)

Not classified NSCLC 1(6)
SABR regimen

8.0 Gyx6 1(6)

12.5 Gyx4 10(63)

10.0 Gyx5 5(31)
BED

=100 15(94)

<100 1(6)
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Fig.2 Results of non-negative matrix factorization
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Fig.3 The distribution of radiomics features

These features were captured from CT scan (on the left) and PET/CT (on the right), the two black blocks shown in the figure indicated two set of

PET features, which showed significant difference
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Tab.2 P values of radiomics features

Image Radiomics features P value
CT LH_GLCM_Sum_average 0.575 55
LH_GLCM_Maximal_Correlation

- “Coefficient - 0.19140

LH GLCM_Correlation Original 0.736 31

HL_GLCM_Maximal_Correlation_ 0.822 12
Coefficient

HH_GLCM_Energy 0.893 34

HH _GLCM_Correlation Original 0.918 43

LL_scaled_std 0.780 02

HL scaled mean 0.539 29

HH_absolute_mean 0.784 22

HH_absolute min 0.208 32

PET LL_GLCM_Maximal_Correlation_ 0.079 97
Coefficient

LH_GLCM_Entropy 0.348 61

LH_GLCM_Maximal_Correlation_ 042575
Coefficient

LH_GLRMS_LRLGE 0.795 07

HL_GLRMS_LRE 0.021 15

Data shown in table 2 demonstrated P values from ¢ test of radiomics
features
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