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"F-FDG PET/CT radiomic features for predicting the subtypes of non-small-cell lung cancer
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Abstract: Objective To investigate the feasibility of using pretreatment “F-FDG PET/CT radiomic features to predict the
pathological subtypes of non-small-cell lung cancer (NSCLC). Methods The pretreatment *F -FDG PET/CT images of 100 NSCLC
patients, including 60 adenocarcinoma (ADC) patients and 40 squamous cell carcinoma (SqCC) patients, were analyzed
retrospectively. After the gross tumor volume was delineated on PET images, the metabolic parameters and texture parameters
were extracted from gross tumor volume. Pearson correlation coefficients and receiver operating characteristic curve were used
to assess the performances of the predictive features in the prediction of the pathological subtypes of NSCLC, and to calculate
the sensitivity, specificity and optimal threshold of these features. Results Of 107 features extracted in this study, 87 features
reflected the differences between ADC and SqCC (P<0.05). Among the 87 features, there were 8 features related to the pathological
subtypes (7>0.4), and their AUC values were all higher than 0.7. Three features with the best predictive performance, namely inverse
difference moment, homogeneity and short-zone emphasis, were selected as predictive factors. The AUC values of the 3 predictive
factors reached 0.770, 0.768 and 0.754, respectively, and their sensitivity and specificity were 0.949 and 0.475, 0.795 and 0.607,
0.821 and 0.639, respectively. Conclusion Tumor heterogeneity reflected in the radiomic features of ADC and SqCC is expected
to provide an efficient and non-invasive detection method for the diagnosis of tumor subtypes.
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Tab.1 Clinical characteristics of enrolled patients with

non-small—cell lung cancer
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Tab. 2 Distribution of features reflecting

the differences between two subtypes
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Tab.3 Correlation between radiomic features and pathological subtypes
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Fig.1 Receiver operating characteristic curve of features to

differentiate adenocarcinoma and squamous cell carcinoma
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Tab.4 Sensitivity, specificity, and optimal threshold of these features

P {ERERE
RHEZ B AUCH HUgtE  Femte AR E
i U]

SHUETRAEIE 0.803+£0.104  0.687+0.142 0750  0.692  0.754  0.750

B IXEAFIE 0.832+£0.070  0.7644+0.067  0.754  0.821 0.639  0.800

GiliEs 0.180+0.034  0.218£0.040  0.768  0.795  0.607  0.833
ST 9.02242.384  7.015£1.766 ~ 0.743  0.692  0.721  7.410
SUIP=ViEl 0.094+0.029  0.127+0.037  0.770  0.949  0.475  0.090
A 0.582+0.157 0.711x0.116 ~ 0.743  0.615  0.770  0.710
SRS 3.000£0.331  3.313£0.314  0.753  0.897  0.557  3.020
I -0.919+0.599 -1.500+0.719  0.744  0.718  0.738  -1.110

J5 1543 B OO O &85 N R e i AR B 8,
BRI EL 5 114 R A . B I 2 e o B AT 5 b T 0 5
PRI . ARWFFE 38 13 50 “F-FDG PET/CT $43 41 2%
Z 45 NSCLC J 3 25 5 09 A0 5GP, D1 Al 25 13 0]
NSCLC W28 B4 {8

ENTENERE ST YNGR R e A S
EERAK 225, s RARE A eI S 8042 4 UK
JERSUHESE 45 4. R ARPRRAE O R s i i ik
PR R, — BB RMGARAE , Qs 2285 [k | X 3
PR 745 AR T 24005 NSCLC W YA 5 i A AH 561,
Xif 1 BEREAE HEAT AR AT T LA OA R SR LU AR R
PR AR R . AL, A 8 MR IE S
NSCLC ¥ Y EL A7 4 i (0 A SC 1 |, e v 4 AN 2
FAAGERE, T AR AR PR SO SR R 4P
IR B 25 S L B 1) — T — B SCBURRAE B T L e
SO B R R e ) A S Bt (AR e L AR
T B (1) BB S50 g s B2 ELA A S A 3 5 2
ffRE

WHRIRTT M ETRE , R R RS A BE S A
BUPIRIT T 8 B K RS AR A7 o 4 M 20 TG R 2 I
PR 5 FH A ARSI =X, (HHE 5 32 9 kRN okt
B JEL IS Ak RO B2, Priola %170 HT 612
BRI A A B ECT S F &
SRR, 012 R i J5 B AT TR VIR, 25 R R 9,
TERIARAS TN T ARG BRLE AT 5 %0 83.3%, kit K
JINFI R RS IS W HER R ) BRI R, R O
PRI AR 2 W1 I HE 2 530008 67% A1 92% , ELAR /N T
1.5 em(68% ) FI R T+ 5.0 cm(78% ) B A8 45 4% 1.5~
5.0 em(87% ) 95 A2 12 W 1E B R 401K . T AR A I 45
FEEIR 32200 A BUBME IR B T 0.949 MM AR

PEIRF] T 0.770, 76— R FE b A AR PEOL T 20 )
Y 2

AW AR AL A R R A 7 oA, HA R A
Ptk e S MR RN AT A A R A AN R A
e , L AT 34 S W05 Fgg 1) A8 A0 RIS AACRRAIE , PRI 388
e Y S IV o ABZASHIESE i Ab T 00 20 B B, AT AR 5
FIEWIR MR TR, BT EMZAFES
LA RAFEAE A AE DG HEA T 43 B, 58 B 2 2AS 7 i
]y B AR 5t 0 22 A8 St B O o OIS A . Lk
ARG & —~ MR Y, £ 3 R A A X ) 1)
FEOESEICAE | AT RE 23 45 A YR S 56 ) I 93y o — S 3
2L AR 2 A Dy B S UG A B A 24 5 4
B, HF R A RATh IR T B KAt s e s>

AR A Ry — o i UGS A BB FE A
NIRRT AR T EEAEN . £ ETAR, PET 5214
M ZACEA SNBSS RE ), 2 i 4 AT i 2
SR, AT W B i — P s TERI k.

[5%30k]

[1] FAVE X, ZHANG L, YANG J, et al. Delta-radiomics features for the
prediction of patient outcomes in non-small cell lung cancer([J]. Sci
Rep, 2017, 7(1): 588.

(2] NE, Z0w, BFA. KT CT BBRLILOM I B - A e BT
J R gm R [T]. B R E 5 A5 42 &, 2016, 39(5): 543-548.
LIU H, WANG X Y, LONG X Y. Research progress and clinical
application of tumor heterogeneity based on CT texture analysis[J ].
International Journal of Medical Radiology, 2016, 39(5): 543-548.

(3] &, H33E, £k, ¥ 4R35 PET/CT R Ak SUV,.u 2 iR &
FRIETUG P i &L AS e RREAFAER X & [T]. P B & &,
2016, 19(4): 192-199.
REN H L, XU W G, YOU I, et al. Analysis of the role of PET/CT
SUV... in prognosis and its correlation with clinicopathological
characteristics in resectable lung squamous cell carcinomal J]. Chinese
Journal of Lung Cancer, 2016, 19(4): 192-199.



3 YE, . "F-FDG PET/CT s {5 2H 2 150 A E /N2 ftd i ST 784 Fr A 57 - 315 -

[4] FANGY H, LIN CY, SHIH M J, et al. Development and evaluation
of an open-source software package "CGITA" for quantifying tumor
heterogeneity with molecular images[J]. Biomed Res Int, 2014(5):
248505.

[5] LIANG C, HUANG Y, HE L, et al. The development and validation
of a CT-based radiomics signature for the preoperative discrimination
of stage I-1I and stage I1I-IV colorectal cancer[ J ]. Oncotarget, 2016, 7
(21): 31401-31412.

[6] HUIL, YITIAN Z, BURNSIDE E S, et al. Quantitative MRI radiomics
in the prediction of molecular classifications of breast cancer subtypes
in the TCGA/TCIA data set[ J |. NPJ Breast Cancer, 2016, 2(1): 16012.

[7] PERIGAUD C, BRIDJI B, ROUSSEL J C, et al. Prospective
preoperative mediastinal lymph node staging by integrated positron
emission tomography computerised tomography in patients with non-
small-cell lung cancer[J]. Eur J Cardiothorac Surg, 2009, 36(4): 731-
736.

[8] LEE B E, VON HAAG D, LOWN T, et al. Advances in positron
emission tomography technology have increased the need for surgical
staging in non-small cell lung cancer[J]. J Thorac Cardiovasc Surg,
2007, 133(3): 746-752.

[9] HATT M, TIXIER F, PIERCE L, et al. Characterization of PET/CT
images using texture analysis: the past, the present any future[J ]. Eur
J Nucl Med Mol Imaging, 2017, 44(1): 151-165.

[10] SIGEL C S, MOREIRA A L, TRAVIS W D, et al. Subtyping of non-
small cell lung carcinoma: a comparison of small biopsy and cytology
specimens[ J]. J Thorac Oncol, 2011, 6(11): 1849-1856.

[11] TSUJIIKAWA T, YAMAMOTO M, SHONO K, et al. Assessment of
intratumor heterogeneity in mesenchymal uterine tumor by an “F-FDG
PET/CT texture analysis|J ]. Ann Nucl Med, 2017, 31(10): 752-757.

[12] 24, RW, 52, §. RIBHROHEBRE Foagtm (1],
FE SRS R & &, 2016, 23(6): 752-755.

WANG M, SONG B, HUANG Z X, et al. Precision medical imaging

in big data: radiomics [T]. Chinese Journal of Bases and Clinics in

General Surgery, 2016, 23(6): 752-755.

[13] PYKA T, BUNDSCHUH R A, ANDRATSCHKE N, et al. Textural
features in pre-treatment [ F18 ]-FDG-PET/CT are correlated with risk
of local recurrence and disease-specific survival in early stage NSCLC
patients receiving primary stereotactic radiation therapy[J]. Radiat
Oncol, 2015, 10(1): 100.

[14] MIWA K, INUBUSHI M, WAGATSUMA K, et al. FDG uptake
heterogeneity evaluated by fractal analysis improves the differential
diagnosis of pulmonary nodules[J]. Eur J Radiol, 2014, 83(4): 715-
719.

[15] COROLLER T P, AGRAWAL V, HUYNH E, et al. Radiomic-based
pathological response prediction from primary tumors and lymph
nodes in NSCLC[J]. Thorac Oncol, 2017, 12(3): 467-476.

[16] STEINFORT D P, RUSSELL P A, TSUI A, et al. Interobserver
agreement in determining non-small cell lung cancer subtype in
specimens acquired by EBUS-TBNA[J]. Eur Respir J, 2012, 40(3):
699-705.

[17] PRIOLA A M, CATALDI A, CATALDI A, et al. Accuracy of CT-
guided transthoracic needle biopsy of lung lesions: factors affecting
diagnostic yield[ J ]. Radiol Med, 2007, 112(8): 1142-1159.

[18] NYFLOT M J, YANG F, BYRD D, et al. Quantitative radiomics:
impact of stochastic effects on textural feature analysis implies the
need for standards[J ]. ] Med Imaging, 2015, 2(4): 041002.

[19] NYFLOT M J, YANG F, BYRD D, et al. TU-AB-BRA-04: quantitative
radiomics: sensitivity of PET textural features to image acquisition and
reconstruction parameters implies the need for standards[J]. Med
Phys, 2015, 42(6 Part 31): 3587.

[20] LEE J W, LEE S M. Radiomics in oncological PET/CT: clinical
applications| J |. Nucl Med Mol Imaging, 2018, 52(3): 1-20.

[21] GIR C, AZAD G, OWCZARCZYK K, et al. Challenges and promises
of PET radiomics[J]. Int J Radiat Oncol Biol Phys, 2018, 102(4):
1083-1089.

(%45 TR &)



