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Quantitative analysis of CT radiomics features of nasopharyngeal carcinoma
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Abstract: Objective To analyze the differences and change patterns of radiomics features in the multi-phase contrast-enhanced
computed tomography (CT) images of nasopharyngeal carcinoma (NPC). Methods The CT images of 41 patients with newly
diagnosed NPC were retrospectively analyzed. Each group of CT images consisted of 3 phases, namely plain scan, arterial phase
and venous phase. The gross tumor volume (GTV) and pterygoid muscle at each phase were set as regions of interest. Finally,
the differences in CT radiomic features of GTV and pterygoid muscle were compared among different phases. Results The
comparisons of plain scan and arterial phase, plain scan and venous phase, arterial phase and venous phase showed that there
were 18, 21, 9 and 31, 31, 22 statistically significant features of GTV and pterygoid muscle, respectively. The comparison among
arterial phase, venous phase and plain scan revealed that the interquartile range of intensity direct in GTV was increased with
the increase of the quantile. The statistically significant features of GTV and pterygoid muscle which were found in the comparison
among plain scan, arterial phase and venous phase were mainly distributed in the gray level co-occurrence matrix. Among them,
18 common features of GTV and pterygoid muscle were analyzed with receiver operating characteristic curve. There were 10
feature predicting that GTV had an AUC=0.9 (Area Under Curve), and all of these features were distributed in the gray level
co-occurrence matrix and intensity direct. Conclusion CT radiomics can quantitatively analyze the subtle discrepancy of NPC
and normal tissues in multi-phase CT images, reflect the dynamic variations and provide a reference for the accurate diagnosis
and quantitative analysis of NPC.
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Fig.2 Interquartile range of intensity direct in gross target volume
(GTV) at different phases
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Fig.3 Receiver operating characteristic (ROC) curves of common features of GTV and pterygoid muscle at 3 phases

348 i

5 R 12 W BT B DX ) i A R EAR A CT
MRI %5 3R U2 R 22 R B, X2 B B D i 22 35 g
HBERE o ARWFTTAE FHRARGL 2% %, ol i 2 I
JEFZ4E CT 25 BUR A & 19 28 B S BORZE A PR il
SR AN M A A R e R A T AR A BT
iz,

i Jed 41 405 1 A 2 e R B 25500 2 — Sk

MAEHE , I X SE AR A R AIC Ak g B
Dy R AR MR A, R PR R RS ) R AR B
A LA F2 A0 T R i 2 K R R AL 20 Brbosg
T ML AR e/ A e R L UL IR AR FR RE T A
JE T DK S 1 R EA T Y CT By sl d b 2
RN AR T IE W AL AR RS | 3 750 AE s
A R PR ST, SRR R L TR B HETIR BTk
IR RE s BEGETH PG b U o 22 e A ik — BB 3k



- 554 - Hh R B2 3646

F1 3HCTEFLLR S GTV SR BHHE AUC=0.9 i ZE R HHE
Tab.1 Common features with an AUC=0.9 in GTV and pterygoid muscle at 3 phases

S| Bk kA
R A FRHIE
AUCH fHURE feRte  AUCH #SURE feR#E AUCH SUSE Rt
JREEILASMEME AutoCorrelation  0.989  1.000  0.902 0.984 0927 0927 0971  1.000  0.927
SumAverage 0.989  1.000  0.902 0984 0927  0.927 0.961  1.000  0.902
SumVariance 0982  1.000  0.878 0978 0927 0927 0966  1.000  0.951
TR IE R Energy 0.988 0927  0.976 0.993 0976  0.951 0.993  1.000  0.927
EnergyNorm 0.98  1.000  0.878 0.989  1.000  0.878 0.993  1.000  0.951
GlobalMax 0983 0927 0927 0.985 0927 0976 0971 0927 0951
GlobalMean 0.98  1.000  0.878 0.989  1.000  0.878 0.993  1.000  0.927
GlobalMedian 0985  1.000  0.878 0.989  1.000  0.878 0.993  1.000  0.927
RootMeanSquare  0.986  1.000  0.878 0.989  1.000  0.878 0.993  1.000  0.927
Skewness 0.936  0.878  0.976 0.948 0902  0.878 0.951 0902  0.902
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