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[Abstract] Objective To investigate the value of CT texture analysis in differential diagnosis of
misdiagnosed pulmonary solid nodules. Methods Eighty-nine patients with solid pulmonary nodules
which were misdiagnosed by preoperative CT, confirmed by surgery and pathology, were retrospectively
reviewed. Among them,54 cases of benign nodules were misdiagnosed as lung cancers and 35 cases of
lung cancers misdiagnosed as benign diseases. Texture analysis was performed for CT images by
extracting texture features using MaZda software. The feature selection methods included Fisher
coefficient (Fisher) ,classification error probability combined with average correlation coefficients (POE
+ ACC) ,mutual information (MI) and the combination of the above 3 methods. These methods were

used to identify the 10 most significant texture features in the discrimination of benign and malignant
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pulmonary solid nodules. The different statistical methods including raw data analysis (RDA) , principal
component analysis (PCA), linear discriminant analysis (LDA) and nonlinear discriminant analysis
(NDA) were used to evaluate the misclassified rate (MCR) of the 3 methods and their combination
(Fisher + POE + ACC + MI, FPM) for distinguishing between benign and malignant pulmonary nodules.
Results The 3 texture feature selection methods (Fisher, POE + ACC, MI) had a low MCR for
distinguishing between benign and malignant pulmonary nodules. A combination of these 3 methods

could further reduce MCR. Using LDA,a lowest MCR was achieved for the feature selection methods

of Fisher,POE + ACC, MI, and even MCR = 0 for FPM.

Conclusions CT texture analysis can be

used to distinguish benign and malignant pulmonary solid nodules with a good performance.
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A:ROI image;B: Original image. A male patients of 72 years old
has a solid nodule in the right lower lobe with red color filling the
nodule. The nodule shows alobulated shape and pleural indentation,
is misdiagnosed as malignant lesion on CT and confirmed as chronic
granulomatous lesion by pathology.
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Fig 1 Benign pulmonary nodule misdiagnosed as lung cancer
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A:ROI image;B: Original image. A male patients of 55 years old
has a solid nodule in the right middle lobe, with red color filling the
nodule. Nodule shows a smooth edge is misdiagnosed as benign lesion
on CT and confirmed as invasive adenocarcinoma by pathology.
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Fig 2 Malignant pulmonary nodule

misdiagnosed as benign disease
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Tab 2 MCR of texture analysis in diagnosing benign and malignant pulmonary solid nodules
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Fig 3 ROC from the contrast for distinguishing between

benign and malignant pulmonary solid nodules
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