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Application of radiomics model based on 4D-CT for preoperative discrimination benign lesions of parathy-
roid from lymph nodes SU Tong,CHEN Yu,ZHAO Lun,et al. Department of Radiology,Peking U-
nion Medical College Hospital, Beijing 100730, China

[Abstract] Objective: The purpose of this study was to discriminate parathyroid adenomas/hy-
perplasia from lymph nodes using radiomics models based on four-dimensional computed tomography
(4D-CT). Methods: Preoperative 4D-CT images of eighty patients with parathyroid adenomas/hyper-
plasia were retrospectively included in this study. 1262 radiomic features from each single phase, as
well as their combinations,were extracted. Based on each single phase and their combinations,the L1-
based method was performed for feature selection,radiomics models were developed by using Logistic
Regression with L1 regularization and evaluated by performing the repeated 10-fold cross validation.
The performance of the radiomics models was assessed using the area under the receiver-operating
characteristic curve (AUC). Results: Seven radiomics models were built based on plain,arterial,venous
and delayed phases individually,and on combinations of plain+arterial phases,plain+arterial+ venous
phases,and plain+arterial +venous—+delayed phases,respectively. All of the models showed a relative-
ly high AUC for discriminating parathyroid adenomas/hyperplasia from lymph nodes, ranging from
0.949 to 0. 962 in the training cohort and from 0. 869 to 0. 904 in the validation cohort. In the valida-
tion cohort,the model built on a single venous phase showed the highest AUC of 0. 904, with sensitivi-
ty of 0. 886, specificity of 0. 785 and accuracy of 0. 835. Conclusion : Radiomics models based on 4D CT
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images may be a helpful approach for discriminating parathyroid adenomas/hyperplasia from lymph

nodes. The radiomics model based on a single venous phase showed the best diagnostic efficacy.

[Key words] Radiomics; Tomography,X-ray computed; Parathyroid lesions; Lymph node
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ko ETAHBGRENALEANENDGAFREREEIRL

HAR A T A A R P14
a2l
original_firstorder Mean 0.7433 <C0. 001
wavelet-LLL _firstorder RootMeanSquared 0. 3834 <0.001
wavelet-LHL_gldm_DependenceVariance 0. 2894 <0. 001
wavelet-HLH _glszm_ZoneEntropy 0.2892 <0.001
original_shape_Maximum2DDiameterSlice 0.2194 <0. 001
wavelet-HLL gldm HighGraylevelEmphasis 0.2124 <0.001
log-sigma-5-0-mm-3D_glem_DifferenceEntropy 0.2061 <C0. 001
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wavelet-LLL _firstorder 10Percentile 0.1117 <C0. 001
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3 bk A
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kA
wavelet-LLL _firstorder Median 0.6074 <0. 001
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wavelet-LLL _firstorder Median 0.0716 <0. 001

log-sigma-5-0-mm-3D_glszm_LargeAreaHighGrayl.evelEmphasis 0.0331 0.015
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Establishment and evaluation of the clinical efficacy of deep learning model for detection of nasal bone
fracture on CT images TAO Jian-hua,CHEN Cong,ZHANG Huai-yu,et al. Department of Radiolo-
gy,Beijing Tongren Hospital,Capital Medical University,Beijing 100730,China
[Abstract] Objective: To establish a detection model of nasal bone fracture based on deep lear-
ning of artificial intelligence (Al) and to evaluate its detection efficiency. Methods: The original axial
CT images of nasal bone in 1000 patients without fracture and 1080 patients with fracture were colle-
cted retrospectively. The diagnostic results of two senior radiologists with more than 15 years of work
experience specialized in nasal bone fracture were taken as gold standard. Al model established with 3D
Feature Pyramid Network (FPN) deep learning method was used to train and test the localization of
nasal bone area,while 2. 5D FPN method was applied to train the location of nasal bone fracture area.
The sensitivity, specificity and accuracy were employed to evaluate the performance on detecting nasal
bone fracture by Al model, radiologists (2 junior and 1 senior) and the radiologists with aid of Al
model. Results: The sensitivity, specificity and accuracy of Al model in detecting nasal bone fracture
were 86. 64 % ,41.99% and 68. 71% ,respectively. The sensitivity and accuracy of junior doctor (A and
B) assisted by Al model in fracture detection showed 24. 35,23. 54 % ,and 17. 81% ,16. 97% increase
when compared with junior doctor without Al assistant with statistically significant difference (P <C
0. 05). The sensitivity, specificity and accuracy of Al model combined with senior doctor in fracture de-
tection were not significantly different (P>>0.05) compared with those of independent detection. Con-
clusion ; The Al detection model of nasal bone fracture can improve the sensitivity and accuracy of frac-
ture detection for junior radiologist,thus can effectively reduce the difference in detection performance
between junior and senior radiologists.
[Key words] Artificial intelligence; Deep learning; Nasal bone; Fracture; Diagnostic efficacy
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Differentiation of benign and malignant lymph nodes in the head and neck based on CT radiomics model
HU Da-tao,XIA Chun-hua, LI Ling, et al. Department of Radiology,the Third Affiliated Hospital of
Anhui University, Anhui 230009 ,China

[Abstract] Objective: The pupose of this study was to investigate the application value of CT-
based radiomics model in the differential diagnosis of benign and malignant lymph nodes in the head
and neck regions. Methods: The clinical data and CT images of 200 patients with benign or malignant
lymph nodes confirmed by pathology or puncture biopsy in our hospital from 2010 to 2019 were retro-
spectively analyzed. There were 105 patients in the benign group and 95 patients in the malignant
group. All patients were randomly divided into training set (n=133) or validation set (n=67). Mazda
software was used to extract the radiomics features of lymph nodes based on CT images,and LLASSO
method was used to reduce the dimensionality and establish the radiomics score. After multivariate lo-
gistic regression analysis,radiomics-based and non radiomics-based (Size+Z) diagnostic models were
established from relevant variables shown statistical difference between the benign and malignant
lymph nodes,including the clinical index of patients and short diameter of (Size),CT values in en-
hanced arterial phase (Z) and radiomics score of lymph nodes. Then calibration curve was used to ob-
serve the fitting of the two models. Results: After feature dimensionality reduction,three radiomics fea-
tures including S(2,—2) Correlat,S(0,3) InvDfMom and S(4,0) Contrast were selected out for es-
tablishing the radiomics score. ROC curve showed that the AUC of the score in the training cohort and
the test cohort was 0. 884 and 0. 749, respectively. The radiomics diagnostic model showed better dis-
crimination efficacy than that of non-radiomics model in training cohort (AUC:0. 958 vs. 0. 908, P<C
0. 05) and validation cohort (AUC:0. 847 vs. 0.806,P<C0.05),the calibration curve and ideal curve of
the two models show good fitting effect. Conclusion; CT-based radiomics model is valuable in the dif-
YEH BB AL:230009 S, LHIERIREH = ME EROZGF B RE, LEE, G LEFRHER)
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ferential diagnosis of benign and malignant lymph nodes in the head and neck regions.

[Key words] Head and neck; Lymph nodes; Tomography,X-ray computed; Radiomics
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Preliminary study on radiomics based on CT contrast-enhanced images in predicting cervical lymph node

metastasis in patients with papillary thyroid carcinoma 11U Ni, XIE Yuan-liang, HUANG Zeng-fa, et
al. Department of Radiology,the Central Hospital of Wuhan, Tongji Medical College, Huazhong Uni-
versity of Science and Technology, Wuhan 430014 ,China

[Abstract] Objective: To explore the feasibility of radiomics features based on contrast-enhanced
CT images in predicting the cervical lymph node metastasis in patients with papillary thyroid carcino-
ma (PTC). Methods: The contrast-enhanced CT images of 130 patients with PTC (65 with CLNM and
65 without CLNM) confirmed by pathology were analyzed retrospectively. Texture analysis software
(Mazda) was used to extract the texture features of the thyroid nodules in the two groups. Then the
extracted texture parameters were dimensionally reduced,and the 10 optimal texture features were se-
lected by Fisher coefficient, classification error probability with average correlation coefficients
(POE-+ ACC) and mutual information coefficient (MI) in Mazda software. Then four statistic methods
were used to further reduce the dimensionality respectively by using B11 software in Mazda software.
The misdiagnosis rates of radiomics models from different combinations of statistic methods with di-
mensionality reduction methods were calculated. Results; The ten optimal texture features were all
second-order or high-order texture features (from gray-level run matrix, gray-level co-occurrence ma-
trix or wavelet transform). The misdiagnosis rates selected out by three dimensionality reduction
methods with the same statistic method were closed to each other, ranged from 3. 08% to 16. 92%;
NDA showed the lowest misdiagnosis rates (3. 08%) and the highest sensitivity and specificity
(98.46% and 95. 38% , respectively) with statistically significant difference (P<C0. 05) when com-
1EE B AL:430014  GUIL AR R 27 (R F B o e I s s DT PO BE B

YEE R X8 (1988 —) L WAL R TT Ao 23 BRI, 32 B A 55 3k S0 30 5306 i 5 1R 4 12 W M 0F 58 T4 .
ﬁiﬂfﬁﬁ : F 1 . E-mail : wangxiang385@aliyun. com
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pared with the other three statistic methods. Conclusion:It is feasible for texture analysis in predicting

the CLNM in PTC patients with second-order or high-order texture features. The different combina-

tions of statistic methods and dimensionality reduction methods have different efficacy. NAD combined

with either dimensionality reduction method is recommended, which has the lowest misdiagnosis rate

and the hig-hest sensitivity and specificity.
[Key words] Texture analysis;
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Discrimination of benign and malignant thyroid nodules on CT images using different deep transfer lear-
ning models MENG Ming-zhu, PAN Chang-jie, ZHANG Ming, et al. Department of Radiology, the
Second Hospital of Changzhou,Changzhou 213164 ,China

[Abstract] Objective: To evaluate the use of different deep transfer learning (DTL) models to
differentiate malignant from benign thyroid nodules on CT images. Methods: The diagnostic efficiencies
of three DTL models (VGG19,ResNet50,DenseNet201) were tested and evaluated by using the same
program architecture and data set. The highest accuracy of different models in training set and testing
set,as well as the accuracy,recall rates,F1 scores and area under the subjects operating characteristic
curves in validation set were taken as the performance indicators. Results: DenseNet201 model obtained
the best training and testing results, the highest prediction accuracy of training set and testing set were
1. 00 and 0. 98. VGG19 model took the longest time,and were slightly worse in terms of training and
testing prediction accuracy (0. 99,0. 98) than DenseNet201 model. ResNet50 model took the shortest
time for data analysis,but got the worst training and testing accuracy:0. 93 and 0. 92, respectively. In
validation set,the efficacy index values of the three models (VGG19,ResNet50,DenseNet201) were as
follows:average accuracy of 0. 96,0. 92 and 0. 98,recall rate of 0.96,0. 91 and 0. 98,F1 score of 0. 96,
0.91 and 0. 98,and area under the ROC curve of 0.95,0. 91 and 0. 98). Conclusion: DTL model based
on DenseNet201 has excellent efficacy for differentiating malignant from benign thyroid nodules on CT
images,and can provide valuable information to improve the diagnostic accuracy.

[Key words] Deep transfer learning; Convolutional neural networks; Thyroid nodules; Tomo-

graphy, X-ray computed
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