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[ Abstract] Objective To compare the application value of the binary classification model based on der-
moscopic images of convolutional neural network (CNN) in the diagnosis of mycosis fungoides (MF) and in-
flammatory dermatosis. Methods Patients diagnosed with early MF or inflammatory dermatosis with similar
clinical manifestations in the dermatology clinic of Peking Union Medical College Hospital from January 2016 to
December 2020 were retrospectively included. The patients were divided into the training set and the test set at
a ratio of 4 : 1. Six classical network structures were trained by using the dermoscopic images of patients in the
training set, and the CNN binary classification model was constructed by using transfer learning. At the same
time, in the test set, 1 image of each patient that was randomly selected, together with clinical images of the
skin lesions, was interpreted by 13 dermatologists. Compare the CNN binary classification model with dermatol-
ogists in the differential diagnosis of early MF and inflammatory dermatosis in the test set. The results were ex-
pressed in terms of area under the curve (AUC) , sensitivity, specificity, Kappa coefficient, etc., and receiver
operating characteristic (ROC) curve was used for visual analysis. Results A total of 48 patients with early
MF (402 dermoscopic images) and 96 patients with inflammatory dermatosis (557 dermoscopic images) were
included. Among them, there were 117 cases in the training set (772 dermoscopic images), and 27 cases in
the test set (187 dermoscopic images). In the test set, the sensitivity and specificity of dermatologists in the
differential diagnosis of early MF and inflammatory dermatosis were 70.19% (95% CI. 59.68% —-80.70% )
and 94.74% (95% CI; 91.77% -97.71%) respectively, and the Kappa coefficient is 0.677 (95% CI;
0.566-0.789) . When classified by the single image, the AUC of the CNN binary classification model for the
differential diagnosis of early MF and inflammatory dermatosis was 0. 87 (95% CI. 0. 84-0. 89) ; the sensitivi-
ty and specificity were 75. 02% (95% CI. 70.19%-79.85% ) and 82.02% (95% CI. 79.30%-84.87%) ,
respectively ; the Kappa coefficient was 0. 563 (95% CI. 0.507-0.620). When classified by cases, the AUC
of the CNN binary classification model for the differential diagnosis of early MF and inflammatory dermatosis was
0.97 (95% CI; 0.95-0.99) ; the sensitivity and specificity were 87.50% (95% CI. 78.55%—96.45%) and
93.85% (95% Cl. 88.93% —98.77%), respectively; the Kappa coefficient was 0.920 (95% CI. 0.884 -
0.954). The ROC curve showed that the AUC of the CNN binary classification model with EfficientNet-BO for di-
agnosing MF was 0. 99 when classified by cases, the sensitivity and specifity were 88. 9% and 100%, and the cor-
responding point of the average diagnostic sensitivity and specificity of 13 dermatologists were at the lower right of
the curve. Conclusions The CNN binary classification model based on the intelligent analysis of dermoscopic
images can accurately classify early MF and inflammatory dermatosis, and its ability of differential diagnosis is
better than the average level of dermatologists.

[ Key words] early mycosis fungoides; inflammatory dermatosis; dermoscopic image; convolutional neural network
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