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Esophageal cancer (EC) remains a significant health challenge globally, with
increasing incidence and high mortality rates. Despite advances in treatment,
there remains a need for improved diagnostic methods and understanding of
disease progression. This study addresses the significant challenges in the
automatic classification of EC, particularly in distinguishing its primary
subtypes: adenocarcinoma and squamous cell carcinoma, using
histopathology images. Traditional histopathological diagnosis, while being the
gold standard, is subject to subjectivity and human error and imposes a
substantial burden on pathologists. This study proposes a binary class
classification system for detecting EC subtypes in response to these
challenges. The system leverages deep learning techniques and tissue-level
labels for enhanced accuracy. We utilized 59 high-resolution histopathological
images from The Cancer Genome Atlas (TCGA) Esophageal Carcinoma dataset
(TCGA-ESCA). These images were preprocessed, segmented into patches, and
analyzed using a pre-trained ResNet101 model for feature extraction. For
classification, we employed five machine learning classifiers: Support Vector
Classifier (SVC), Logistic Regression (LR), Decision Tree (DT), AdaBoost (AD),
Random Forest (RF), and a Feed-Forward Neural Network (FFNN). The
classifiers were evaluated based on their prediction accuracy on the test
dataset, yielding results of 0.88 (SVC and LR), 0.64 (DT and AD), 0.82 (RF), and
0.94 (FFNN). Notably, the FFNN classifier achieved the highest Area Under the
Curve (AUC) score of 0.92, indicating its superior performance, followed closely
by SVC and LR, with a score of 0.87. This suggested approach holds promising
potential as a decision-support tool for pathologists, particularly in regions with
limited resources and expertise. The timely and precise detection of EC subtypes
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