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BACKGROUND

DESIGN

Breast cancer is the most common
cause of cancer in women. Treatment
modalities depend on the stage and
type of cancer and include surgery,
radiation, and chemotherapy.
Conventionally, a pathologist evaluates
a tissue section slide under a light
microscope and renders a benign or
malignant diagnosis based on the
structural patterns seen. Advances in
machine learning technologies have
demonstrated deep learning as a
flexible and powerful tool in the
classification of histopathological
images, making it a viable tool for prescreening breast cases for malignancy.
Pathologists can be alerted of the
presence of a potentially malignant
case, paving the way for earlier
diagnosis and treatment.
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Logloss values obtained using VGG-16 +
various machine learning algorithms: Random
Forest, Support Vector Machines (SVM),
Logistic Regression, Stochastic Gradient
Descent (SGD), Neural Network

DESIGN

Fig 2. Set of 20X images of benign and malignant breast
lesions used in the study.

Fig 5 Dimensional reduction on features
derived from the image set using VGG-16
showed separate clusters for benign (blue) and
malignant(red) images.

RESULTS
• Evaluation through 10-fold cross
validation and random sampling using a
training set size of 70% yielded ROC
AUC scores ranging from 0.888 to 0.96
and classification accuracies ranging
from 0.819 to 0.918. For comparison, in a
previous study, pigeons trained on the
same set of images managed to achieve
a classification accuracy of 0.85 on novel
images. The pigeons were trained on one
subset of the images and tested on
another subset of the images.1

Fig 1 The data analysis workflow used in the
study is illustrated above. Feature extraction
was carried out using VGG-16.

• A set of 72 benign and 72 malignant
images of histological breast lesions
taken at 3 different magnifications
(4X,10X, 20X) were procured from a
previously published study1. The
images were resized to 224 by 224
pixel dimensions. Each image was
assigned to either of two classesbenign or malignant.

CONCLUSIONS
• Convolutional neural networks are
useful for identifying malignant breast
lesions and hold promise as an adjunct
to the slide screening process.

• VGG-163(an open source deep
learning algorithm) in combination
with Random forest and other
machine learning algorithms was
used to train a machine learning
model for predicting which class
each image belonged to. Model
performance was evaluated using
10-fold cross validation and random
sampling of the dataset, with a
training set size of 70% of the image
collection. Orange2 was used as the
front-end to perform the machine
learning experiments.
• A similarity grid was used to
illustrate the feature differences
between malignant and benign
images.
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