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Traditional image
processing algorithms can
help finding rare cells,
especially when there is
limited training data to train
deep learning models

Materials

Results

Identification of rare cell phenotypes in
Sarcoma H&E by a combination of deep
learning and image processing approaches

Unified segmentation and classification model based on m-
DRDIN [5] was trained with endothelial, mesenchymal,
lymphocyte, and ignore phenotype. Ignore phenotype
constituted cells part of out of focus and artifact region such as
tissue folding, and tissue edges with stained with dye colors.

Methods

Background
Rare cells, i.e., those with a lower abundance within a
population, play an important part in the conditions of
health and disease of an organism. In Sarcoma, the
presence of these cells can reveal the state of immune
response or angiogenesis among other conditions [1].
Thus, its identification is crucial and one way to identify
rare cells is through its phenotype [2]. Pooling of rare cells
from large whole slide images (WSI) for training is tedious
and time-consuming (Fig. 1). Deep learning techniques [3,
4] have been widely used for cellular segmentation and
identification. However, an important pre-requisite of deep
learning mandates large number of manually annotated
training data, which is not always available.

Classification of mesenchymal cells and lymphocytes was
refined using image analysis algorithm based, which exploited
the ”fried egg” phenotype [6]. The algorithm identified nuclei
(the yolk) and cytoplasm (the white) based on a combination
the intensity of hue and saturation in the HSV space and
morphological characteristics based on [7,8] to discard large or
elongated cells (tumour cells) and those with little contrast
between nuclei and cytoplasm (Fig. 2).

To validate the output, an experienced pathologist (TLS)
manually annotated 2212 cells in 12 whole slide images.
Recall varied between 0.75 and 0.96, depending on the
”strictness” of the morphological characteristics (Fig. 3). A
higher recall would imply a lower precision, which was not
measured.

Fig 1. Whole slide images of a sarcoma stained with haematoxylin and eosin (H&E). Regions of interest illustrate the difficulty of
finding one of the rare cells of interest. The chromatic characteristics of the cell; dark round nuclei surrounded by a lighter round
cytoplasm (like a fried egg) can be exploited to refine results when there are limited samples to train deep learning models.

Fig 2. Conversion of H&E image to HSV colour space,
identification of “white and yolk” and classification of a rare cell.

Fig 3. Montages with all cells detected in the WSI. On the left,
with blue background those that fit the phenotype. On the right
with yellow background, all other cells.
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