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Abstract

Background: Telepathology, the remote interpretation of pathology images, has gained traction
in veterinary medicine with advances in digital pathology and whole-slide imaging. In veterinary
education, telepathology offers unique opportunities to enhance learning by providing students
and trainees with remote access to digitized histologic slides, virtual microscopy platforms, and
expert-guided case discussions. This technology can overcome traditional barriers associated
with physical slide distribution, facilitate collaborative learning across institutions, and support
competency-based training in diagnostic pathology. Despite the potential to enhance teaching
and learning, the adoption and effectiveness of telepathology in veterinary education remains
poorly characterized. This scoping review will map current evidence on telepathology in
veterinary education to identify practices, outcomes, and research gaps.

Objectives: The primary objective of this scoping review is to map and synthesize the existing
literature on the use of telepathology in veterinary medical education.

Eligibility criteria: Peer reviewed journal articles and grey literature in the English language and
published after 2000 will be included in the study. It must be relevant to telepathology in
veterinary medical education. Literature about radiology, bacteriology, virology, parasitology,
toxicology, human medicine or human medical education will be excluded.

Sources of evidence: Searches will be conducted in MEDLINE, Embase, CINAHL, CAB
Abstracts and Web of Science. Websites from veterinary pathology specialty colleges (ACVP,
ECVP, ASVCP) and aftiliated pathology residency training programs will be searched for grey
literature.

Charting methods: Data charting will include bibliographical information (author(s), year of

publication, country, source type), study characteristics (design, educational context, discipline),
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telepathology application (mode, technology/platform, communication method), education
purpose (teaching, assessment, continuing education, integration with other technologies),
reported outcomes (learning effectiveness, user experience, barrier, facilitators), gaps and

recommendations.
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1. Introduction

1.1 Rationale

Telepathology, the remote interpretation of pathology data using telecommunications
technology, has evolved significantly since its inception in the late 1960s and now represents a
transformative tool in both human and veterinary medicine (Farahani & Pantanowitz, 2016).
Advances in digital pathology and whole-slide imaging (WSI), coupled with rapid improvements
in information technology, have enabled telepathology to move beyond static image sharing
toward dynamic, real-time consultation and interactive learning environments (Cornish &
McClintock, 2022; Zuraw & Aeffner, 2022). These developments have profound implications for
veterinary medical education, where access to pathology expertise and high-quality teaching
resources can be limited by geography, infrastructure, and workforce shortages (Battazza et al.,
2024).

In veterinary education, telepathology offers unique opportunities to enhance learning by
providing students and trainees with remote access to digitized histologic slides, virtual
microscopy platforms, and expert-guided case discussions (Sandmeier et al., 2009; Evans et al.,
2020). This technology can overcome traditional barriers associated with physical slide
distribution, facilitate collaborative learning across institutions, and support competency-based
training in diagnostic pathology. Furthermore, telepathology aligns with broader trends in digital
transformation and sustainability by reducing reliance on physical materials and enabling
flexible, scalable educational models (Battazza et al., 2024).

Despite its potential, the integration of telepathology into veterinary curricula remains
underexplored. Existing literature primarily addresses its use in diagnostic services and research,

with limited systematic evaluation of its application in teaching and training contexts (Rogers et
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al., 2024). Key questions persist regarding the effectiveness of telepathology for skill acquisition,
its role in fostering diagnostic reasoning, and the technological, pedagogical, and regulatory
challenges associated with implementation. Additionally, emerging technologies such as
artificial intelligence (AI) and machine learning (ML) promise to augment telepathology by
enabling automated image analysis and personalized learning, yet their educational impact in
veterinary settings is largely unknown (Battazza et al., 2024; Piccione et al., 2025).
Given these gaps, a comprehensive synthesis of current evidence is needed to inform best
practices and guide future research. This scoping review will map the extent, nature, and
characteristics of published literature on the use of telepathology in veterinary medical
education. By identifying existing approaches, reported outcomes, and knowledge gaps, this
review aims to provide a foundation for curriculum development, technology adoption, and
policy recommendations that advance veterinary pathology education in an increasingly digital
era.
1.2 Objective
The primary objective of this scoping review is to map and synthesize the existing literature on
the use of telepathology in veterinary medical education. Specifically, the review aims to:

1. Identify and describe how telepathology has been applied in veterinary education,

including teaching methods, platforms, and technologies used.
2. Characterize the educational contexts in which telepathology is implemented (e.g.,
undergraduate, postgraduate, continuing education).
3. Summarize reported outcomes related to learning effectiveness, skill acquisition, and user

experience.
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4. Explore integration with emerging technologies, such as artificial intelligence (AI), in
educational settings.

5. Describe the barriers and facilitators to implementation.

6. Highlight gaps in the literature and propose areas for future research to inform curriculum

development and technology adoption.

2. Methods

2.1 Protocols and registration

This protocol was prepared using the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis for Scoping Reviews (PRISMA-ScR) reporting guidelines (Tricco et al., 2018)
and will be published on the University of Calgary PRISM repository

(https://prism.ucalgary.ca/). The protocol will also be available at SYREAF (www.syreaf.org).

2.2 Eligibility criteria
To be eligible for inclusion, articles and grey literature must be:
1. Available in English in full text, but can be any type of research article or relevant grey
literature including blogs, websites, and information pamphlets.
2. Published after the year 2000.
3. Investigating the application of veterinary telepathology in veterinary medical education,
defined as follows:
a. Veterinary telepathology is veterinary pathological interpretation at a distance,
including but not limited to digital or virtual gross pathology,
histology/histopathology, cytology, and hematology using digital still images,

virtual microscopy, video consulting, or virtual or augmented reality (VR/AR).
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b. Veterinary medical education is the education of veterinary students or
professionals at any level, including but not limited to undergraduate veterinary
education, post-graduate education (e.g., masters or PhD programs, residencies),
or continuing education.

2.3 Information sources

The following databases will be searched for relevant studies: MEDLINE, Embase, CINAHL,
CAB Abstracts and Web of Science. The articles will be loaded onto Covidence for de-
duplication and screening.

The following websites will be searched for relevant grey literature: American College of
Veterinary Pathologists (ACVP), European College of Veterinary Pathologists (ECVP), and
American Society of Veterinary Clinical Pathologists (ASVCP).

2.4 Search

The search strategies were drafted by a librarian (Heather Ganshorn) with input from content
experts (Drs. Jennifer Davies, Kent Hecker, Lindsay Rogers, and Catherine Wagg). The
MEDLINE search strategy is found in Table 1. This strategy will be translated to the other
aforementioned databases.

Table 1. Scoping review search strategy for MEDLINE database

Database(s): Ovid MEDLINE(R) ALL 1946 to November 13, 2025

Search Strategy:
# | Searches Results
1 |exp Remote Consultation/ or exp Telemedicine/ 55081
2 | ("remote consult*" or "virtual consult*" or telemedicine).kf,tw. 33189
3 |lor2 69911
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4 | exp Microscopy/ or exp Image Processing, Computer-Assisted/ 847464
(patholog™* or histolog* or histopatholog® or microscop* or cytolog* or
cytopatholog™® or necrops™* or autops* or "digital h?ematolog*" or imaging or
5 : . . . .. 4056186
scanning or (imag* adj2 analy*) or "whole-slide scan*" or "static imag*" or
"smartphone vs. microscope").kf,tw.
6 |4or5 4438145
7 |3and 6 5028
8 | exp Telepathology/ 968
9 | (telepatholog® or telecyto* or "remote patholog*" or "remote cyto*").kf,tw. 1038
10|8 or9 1447
11|7o0r10 5593
1o | XP Educatlon, Veterinary/ or exp Education, Medical/ or exp Education, 293739
Nursing/
(DVM or (continuing adj3 education) or "professional development" or
((veterinar* or nurs* or medical or clinical) adj3 (education or training or
13 | college* or program* or residen* or intern or interns or internship* or 446220
fellowship* or course* or clerk* or student® or undergraduate® or graduate* or
postgraduate®))).kf,tw.
14|12 0r 13 610968
15|11 and 14 377
16 | limit 15 to yr="2000 -Current" 333

2.5 Selection of sources of evidence

Relevant studies and grey literature will be selected by a team of two reviewers using Covidence

to manage the literature. Articles will be independently reviewed by each reviewer. Any conflict

will be discussed by the reviewers after all articles have been reviewed. If no consensus can be

reached, a discussion with the whole team will be initiated for consensus. The review process

will be tested with the first 10% of articles and amended, if needed, for consistency. The same

process will be applied to both published articles and grey literature, except where there is no
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abstract available. In that case, the criteria for the abstract will be applied to the whole article.
There will be three stages to study selection.

1. Title review: this step will be intentionally left broad to capture as much relevant
literature as possible. Titles containing key words indicating the article is explicitly about
topics other than veterinary telepathology in veterinary medical education will be
excluded. The key word indicator in Covidence will be used to assist selection. Key
words for article exclusion are:

a. Bacteriology, virology, parasitology, toxicology
b. Human medicine or human medical education
c. Radiology or teleradiology
2. Abstract review: the abstract will be reviewed and literature selected according to the
following questions.
a. Is the literature relevant to veterinary medical education?
i. Yes, or maybe: continue to question b.
ii. No: exclude
b. Is the literature about radiology, bacteriology, toxicology, virology, parasitology,
or in the context of human medicine or human medical education?
1. Yes: exclude
ii. No or maybe: continue to question c.
c. Istelepathology applied in the context of veterinary medical education, in the
literature?
1. Yes, or maybe: include

1. No: exclude



155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

3. Full text review: full text review of literature will be completed simultaneously with data
extraction. Any articles found to not meet inclusion criteria applied to the abstract in step
2 will be excluded after discussion between the two independent reviewers.
2.6 Data charting process
Data charting will be done in Excel by the same two independent reviewers. The data charting
process will be tested with the first 10% of articles to ensure clarity and consistency. Revisions
will be made as necessary after the testing. Any conflicts will be resolved between the two
reviewers. If consensus cannot be reached, the conflict will be brought to the other team
members for review. A single reviewer will compile the charted data for synthesis.
2.7 Data items
The following data items are proposed for extraction from the literature. These may change as
the study progresses to include additional or revised responses.
Following PRISMA-ScR guidelines, we will extract and chart the following data items from
each included source:
1. Bibliographic Details
o Author(s), year of publication
o Country of corresponding author
o Source type (e.g., peer-reviewed article, conference proceeding, gray literature)
2. Study Characteristics
o Study design (e.g., descriptive, experimental, review)
o Purpose of the study or publication
o Educational context (e.g., undergraduate, postgraduate, continuing education)

o Educators’ relationship to the learner(s)
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o Discipline (e.g., gross pathology, histology, histopathology, cytology,
hematology)
3. Telepathology Application
o Technology/platform used (e.g., digital or virtual still images, digital or virtual
microscopy slides, real-time video, post-procedural video, written or oral
description, VR/AR)
o Communication method (e.g., telephone, email, video conferencing, still images,
digital microscopy slides, VR/AR, online platform)
4. Educational Purpose
o Teaching, assessment, continuing education
o Integration with other technologies (e.g., Al, ML)
5. Reported Outcomes
o Learning effectiveness (e.g., knowledge gain, skill acquisition)
o User experience (e.g., student/faculty satisfaction, usability)
o Barriers and facilitators (e.g., technical, logistical, regulatory)
6. Gaps and Recommendations
o Identified limitations
o Suggestions for future research
o Summary of overall conclusions
2.8 Critical appraisal
A critical appraisal of the literature will not be performed as this is a scoping review.

2.9 Synthesis of results

10.
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Descriptive statistics will be used to summarize the findings, presented via a combination of
tables, graphs, figures, and descriptive text. Gaps in the literature and potential novel uses of

telepathology in veterinary medical education will be identified and discussed.

Funding

No external funding was acquired for this scoping review.
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