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Machine learning-based classification model of lymph node metastasis in nasopharyngeal carcinoma
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Abstract: Objective To establish a model for identifying metastatic lymph nodes in CT images of nasopharyngeal carcinoma with
the use of machine learning and radiomics. Methods The plain CT, intravenous perfusion enhancement and "*F-FGD-PET images
of 50 pre-treatment patients with nasopharyngeal carcinoma were analyzed in the study. All patients were confirmed by pathological
and PET examinations as nasopharyngeal carcinoma with local lymph node metastasis. The lymph nodes with a volume >1 cm’in

CT image were manually delineated, and the maximum standardized uptake value (SUV,, )>2.5 of the corresponding area in

"®F-FGD-PET image and the current standard were used as the diagnose criteria. A total of 143 lymph nodes were obtained, of which
103 were metastatic lymph nodes. The above classification results were trained and verified by a machine learning model. There
were 100 lymph nodes in the training data and 43 in the test data. The lymph nodes were randomly grouped in order to avoid system
errors caused by specific grouping. Results During the machine learning, a model was constructed from several imaging ensembles
(lymph node volume, maximum cross-sectional minor axis and several radiomics features). The accuracy of the model for the
classification of metastatic lymph nodes reached 86%. The result of feature selection showed that the maximum cross-sectional
diameter, mean breadth, intensity direct energy, number of voxels, busyness and shape-compactness could be used as important
features in the classification of metastatic lymph nodes. Conclusion The established classification model can be used for the
auxiliary diagnose of metastatic lymph nodes in CT images, which provides a new idea for the rapid determination of metastatic

lymph node in patients with nasopharyngeal carcinoma, and it's helpful for the accurate segmentation of target areas in indi-
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vidualized radiotherapy.
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Fig.1 Flow chart of prediction model
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Tab.1 Mean score of model for different C values

CfH
AL
0.1 1 10 20 30

1 0 033 033 033 033
2 0 060 1.00 1.00 1.00
3 0 050 083 067 0.67
4 0 000 050 050 0.67
5 0 050 075 075 075
S (E 0 039 068 0.65 0.68
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Fig.2 Confusion matrix diagrams of actual and predicted values with different thresholds
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Tab.2 Test results of different thresholds
E3HIEN
SH
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

HURIE  17/30(56.7%) 24/30(80.0%) 27/30(90.0%) 27/30(90.0%) 27/30(90.0%) 27/30(90.0%) 27/30(90.0%) 28/30(93.3%) 29/30(96.7%)
FERPE  11/13(84.6%) 11/13(34.6%) 10/13(76.9%) 9/13(69.2%) 9/13(69.2%) 7/13(53.8%) 7/13(53.8%) 6/13(46.2%) 3/13(23.1%)

B 28/42(65.1%) 35/43(81.4%) 37/42(86.0%) 36/43(83.7%) 36/43(83.7%) 34/43(79.1%) 34/43(79.1%) 34/43(79.1%) 32/43(74.4%)

EHE T RE A R — AT E N R . A TEATRE 0P Ui] TR A LA 7 2] ik 4 6 e 5 5%
G PR o AR AL 2 T LUl 0 A R b e dl ARk L2 5 T BAT — i 9 2
o 1 e AR S SRR L A5 e A O . IRZ AW SEAE AL T 73 FEAERY I 58 24 fuff Y 1 D0 Ak 5



- 1354 -

] 22

IR 5536 4

F3 REEENRBIRELER
Tab.3 Model accuracy for test dataset

AR
LA &ir
L5 KGR
L2 2 27 3 30
PN 3 10 13

it 30 13 43

LEES 3¢

W | uma
Diamatar

ShapeMass
ShapeMearBreadth

ShapeMumberdfVoxel

Busymass

ShapeCompacinessi

SnhapeConvexHul [Voluma

SnapelonvexHul |VolumalD
ShapeVolums

RootMeanSquara
IntensityHistogranKurtosis

Shapelurfacelrea

IntensityliractEnargy
IntensityliraectG|oba |Mean
IntansityDirectlurtosis

Imtans i tyDirectdloba Madian
IntansityDiracti|obalMimn

3 FHERE R R E

Fig.3 Histograms of feature correlation coefficients
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