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Editorial

Histopathology, defined as study of diseased cells and tissues is the science dealing with the study 
of biopsies and tissues under the microscope to form a possible diagnosis based on the morphology of 
the cells and surrounding tissues [1]. 

The current histopathology practice passes through several phases that highlight specific structures 
in the images, starting from tissue fixation, staining with dyes like Haematoxylin and Eosin or special 
techniques like immunohistochemistry and immuno-fluoresce labelling followed by microscopic 
examination by the Pathologist. In addition to being time consuming, it also suffers from a subjective 
variation between the pathologists especially in reporting on quantitative parameters like the mitotic 
counts [2,3]. 

The newer age histopathology aided by a computer assisted diagnosis (CAD) is programmed 
to analyze the biomedical images making use of the AI based algorithms and hence proposed to 
reduce the manual subjectivity along with a rapid processing of the slides, online consultations for 
a more consensual diagnosis and allowing for an expert opinion in remote places [4]. The field of 
digital pathology makes a large amount of visual data available for automatic analysis, facilitating 
the visualization and interpretation of cell and tissue samples in high resolution images with the help 
of computer tools. The machine learning and the deep learning algorithms have to be optimized 
with the traditional feature extraction techniques which would avoid the subjective errors including 
missing a particular field, reducing inter- slide variability and allow pathologists to concentrate on 
the most difficult cases and result in an even deeper understanding of the pathologic processes [5-8].

Cancer is the most popular field of scientific research, being a leading cause of morbidity and 
mortality worldwide [9]. The field is advancing exponentially with newer updates, variants and 
classifications making it challenging for the histopathologists to keep a pace [10]. 

Pathology AI (Artificial Intelligence) system is a computer program that assists the pathologists by 
providing automated pathology [11]. The possible applications in the field of cancer diagnosis include 
risk assessment, early diagnosis, prognosis, and precision medicine.

The machine learning approaches have been used effectively for the accurate diagnosis and 
treatment of various cancer [12].

The advent of whole slide imaging (WSIs) led to the application of medical image analysis 
techniques, machine learning, and, more recently, deep learning techniques for aiding pathologists 
in inspecting WSIs and diagnosing cancer [13]. In particular, deep convolutional neural networks 
(CNNs) have shown state-of-the-art results in a large number of computer vision and medical image 
analysis applications [14]. 

Various computational pathology applications include tumor classification and segmentation, 
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mutation classification, outcome prediction and precision medicine, 
analyzing the tumor microenvironment, i.e., tumor-stroma ratio and 
segmentation of the microenvironment cells [15,16]. 

Practical Applications of Digital Pathology

A comprehensive literature search in PubMed, Medline, 
Embase, and Scopus using the terms Digital Pathology, IHC, CA 
breast, Prostate, ca colon was done. 

The interpretation of gastric and colonic epithelial tumors 
would be of high benefit in easing the ever increasing workloads on 
pathologists, especially in remote locations having a limited access to 
the diagnostic services [17,18]. 

Chen et al. presented a new method aiming to detect flowing 
colon cancer cells at high–throughput rates, extracting several bio- 
physical features and then building a deep fully connected network 
[19].

The system developed by Cossato et al. achieves a three-fold 
increase in the likelihood of catching cancers missed by pathologists 
and can be used to double-check the clinician’s diagnoses [20]. 

The digital pathology reporting has been standardized for the 
classification of lymphomas [21], clear cell RCC [22], glioblastoma 
multiforme and medulloblastomas [23-28]. 

A CAD based on CNN has been used with a high accuracy 
for classifying endometrial biopsies and detection of endometrioid 
adenocarcinoma [29,30].

Breast cancer detection with a 90% accuracy has been reported 
by Noel et al. [31]. The Cancer Genome Atlas (TCGA) Program/ 
BrcaSeg model involves the epithelial/stromal tissue maps for breast 
cancer slide images paired with gene expression data. The epithelial 
and stromal ratios are correlated to analyze the relationship between 
gene expression and tissue ratios [32]. The use of Autoencoder can 
be used to construct an end-to-end network model for breast cancer 
histopathological image classification [33,34].

Automatically derived image features can predict the prognosis 
of lung cancer patients and thereby contribute to precision oncology 
by the fully automated microscopic pathology image features [35]. 
An Improved diagnostic accuracy of trained histopathologists for the 
assessment of cutaneous melanoma has been reported [36,37]. Use of 
CNN for prostate histopathology image classification targeting the 
Gleason grading on prostate images reports an improved classification 
performance [38,39] Newer Softwares have been developed to 
identify the malignant neuropathological features autonomously 
and map immunohistochemical data simultaneously [40]. Digital 
pathology is also showing a significant contribution in the fields of 
immunohistochemistry (IHC) which is crucial to develop targeted 
treatment and evaluate prognosis for cancer patients [41,42]. A 
quantitative assessments of lymphocyte clustering patterns, as well 
as characterization of the interrelationships between TILs and tumor 
regions (Immunoscore) would highlight the TIL patterns linked to 
tumor and immune molecular features, cancer type, and outcome 
[43].

With the ever advancing fast paced field of digital pathology, this 
article might be a tip of the iceberg. Every field of the organ specific 
histopathology along with the fields of immunohistochemical 
markers is making newer advancements and algorithms which can 
be impossible to address in a comprehensive review.
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