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Abstract

Background: Telepathology, is sharing pathology data between distant computers using
telecommunication technology. In this article, we aimed to present and discuss our experienceon
distance education and telepathology in medical education during the COVID-19 pandemic.

Methods: During this experience, the Virasoft EduPath application was integrated with the University ’s
online learning management system for the execution of pathology microscopy courses. Three online
pathology microscopy lectures were realized. After completion of the courses, students’ feedbacks were
obtained with an online questionnaire.

Results: Seventy-two of 106 medical students participated in the survey. Respectively, 64% and 14% of
third grade students and 56% and 25% of second rade students scored the practice as very good and
good. Approximately 80% of the students “very much and much” took advantage of this system; 83.3%
of second grade and 86.4% of third grade wished the system to continue. According to students, the
advantages of the system were; “to analyze the cases whenever they want; to see the annotations of the
educator; to annotate and ask questions; to repeat the analysis as much as they want and in detail”.
According to students, the aspects needed to be developed were; “image quality and technical pitfalls”.
The Cronbach Alpha reliability statistics score of the questionnaire used for the feedback survey was
0.966.

Conclusion: The integration of online learning to both theoretical and practical areas of medical
education as a part of interdisciplinary project, with teamwork of health, computer and education
experts is crucial as strikingly seen in the COVID-19 crisis.

Keywords: Distance education, online learning, telepathology, digital microscopy.

Background technology'”. Medical education is considered a
Telepathology, is sharing pathology data between clerkship that is best accomplished by face-to-face
distant computers using telecommunication interaction. However, in the changing world,
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hybrid education is inevitable as clearly seen in
the COVID-19 crisis. For a long time, many
alternative methods have been used for the
execution of theoretical courses from distance®™.
As well, there have been examples of online
practical courses, reported from all over the world
(5.6

The microscopy practice course is a significant
component of undergraduate pathology education
which helps the student to visualize and
comprehend deviations from normal to abnormal
in cells and tissues’®. Although it has been
performed mostly with traditional light
microscopes; digital (virtual) microscopy is
rapidly gaining importance****%_ However, in
the literature, there are very scarce reports on
integration of digital microscopy to distance
education®*®.

In our university, microscopy practice courses of
Pathology Department were realized in Digital
Laboratory (DigiLab) since the beginning of the
academic year, 2019-2020 (Figure 1). EduPath
platform which is developed by Virasoft Inc.
(Digital Pathology and Artificial Intelligence
Software Inc.) was used for digital pathology
microscopy  education.  EduPath  software
application is a web-based application that is
based on WSI (Whole Slide Imaging) method.
The users interactively login to the EduPath
platform with the desired device (computer, tablet,
smart phone etc.) at anylocation, whenever they
prefer. In DigiLab, special usernames and
passwords were assigned to users (students and
educators), thus, they were able to access the
scanned slides, analyze in low /high power as if
they were looking through a microscope, and also
annotate the images. In addition to highresolution
images of the cases, clinical, radiological and
laboratory findings of each patient were also
uploaded to the EduPath. In this way, the system
was helpful for case-based learning. ISO 27001
Information Security Management System and
HIPAA compliance standards to which Virasoft
was subject, ensured the data security. At the
beginning of the academic year, 94 selected cases

that were planned to be discussed during the
academic year had been scanned with a special
scanner and uploaded to the EduPath platform. As
well, clinical and laboratory data along with gross
macroscopic data had been added to each case.
Personal passwords had been given to 2nd and
3rd-grade medical students.

In our university, distance education activities
were performed via the support of the University
Distance Education Center (UZEM) which used
ALMS, the Ilearning management system
developed by Advancity. ALMS is a platform
where students carry out all kinds of academic
activities. On this platform, students can view the
lectures assigned to them, access the materials
added by lecturers in the course and communicate
with relevant educators. Also, Perculus virtual
classroom software owned by Advancity is
integrated for real-time lectures on the ALMS
platform. In Perculus virtual classroom software,
the lecturer can interact with students by audio
and video, share lecture documents, can make
quizzes and use a whiteboard, as well as share the
screen of her/his computer with students. UZEM
had previously used to support for asynchronous
execution of three obligatory courses in Medical
Faculty (two language courses and a national
history course). During the COVID-19 outbreak,
distance education began in all theoretical courses
of Medical Faculty on March 23, 2020, and the
curriculum was completed on May 22, 2020, as
pre-planned and announced. As well, the Digital
Pathology Laboratory was performed remotely
with the EduPath softtware application developed
by ViraSoft Inc. We aimed to share and discuss
our experience on the integration of digital
microscopy to distance education since it is the
first example in our country and one of the rare
global examples.

Matenrials and Methods

Participants

In the distance education period, distance
education system of the University and the
EduPath application were integrated to carry out
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the distance digital pathology microscopy course
for 2nd and 3rdgrade medical students (Figure 2).
Data Collection and Analysis

Three real-time pathology microscopy lectures
were implemented (two with 3rd-grade and one
with 2nd-grade medical students) between March
23, 2020, and May 22, 2020. Third-grade medical
students were taking microscopy lectures from the
beginning of the academic year and had already
attended 8 hours of digital laboratory microscopy
courses at the university; so they were used to and
trained for the EduPath application. Pathology
courses of 2nd-grade students began in April
which coincided with the e-learning period due to
the COVID-19 pandemic. For 2nd-grade students,
a written guideline of the EduPath application was
sent, and also, a trial course was done before the
actual microscopy lecture. Then, the students
accessed the cases shared with them by using their
passwordsat any time, any place and with the
device (laptop, mobile phone, desktop etc.) they
preferred to get ready for the real-time virtual
microscopy course During the real-time
microscopy courses, the lecturers and students
came together using Perculus virtual classroom
software on the ALMS-Perculus platform.
Virasoft Edupath application was accessed by
both lecturer and students and screen sharing was
made by the lecturer to explain the cases. The
students re-analyzedthe cases with their educators
and completed the courses interactively from
distance, similar to the face-to-face courses at
school.

After completion of the courses, feedbacks were
obtained with an online survey (Google Form)
which included the following questions: 1) How
was the distance digital microscopy course? (5-
point Likert scale; 1 very bad, 2 bad, 3 neutral, 4
good, 5 very good); 2) Did you take advantage of
this practice? (5-point Likert scale; 1 none, 2 few,
3 neutral, 4 much, 5 very much); 3) What are the
advantages of this system? (Open question); 4)
What are the aspects of this system that need to be
developed? (Open question); and 5) Should this
system continue? (Yes/No)

Results

One hundred sixty-eight medical students attended
to real-time digital microscopy session for virtual
Pathology class and 72 students (67.9%) approved
and answered the online questionnaire.
Respectively, 64% (n=14) of third grade students
and 56% (n=27) of second grade students scored
the practice as “very good”. For 14% (n=3)of third
grade students and and 25% (n=12)of second
grade students, the practice was ‘“good”. The
percentage of the students for whom the practice
was “very bad”, was 0% for third grade students
and 2.1% for second grade students (Table 1).
Respectively, 59% (n=13) and 23% (n=>5) of third
grade students found the system “very much” and
“much” advantageous. For the second grade
students, 46% (n=22) took ‘“very much”
advantage of the system while 33% (n=16),found
it “much” advantageous. In other words,
approximately 80% of the third and second grade
students “very much and much” took advantage of
this system. On the other hand, none of third
grade and 2% (n=1) of second grade students did
not take any advantage of the system (Table 2).
According to students, the advantages of the
system were; “to analyze the cases whenever they
want; to see the annotations of the educator; to
annotate and ask questions; to repeat the analysis
as much as they want and in detail”. Third-grade
students stated that the distance microscopy
practice was as good as the one done in school.
According to students, the aspects needed to be
developed were; “image quality and technical
pitfalls”. It was thought that the image quality
might be related to the internet connection speed
of the institution and/or the student rather than the
image itself. One third grade student noted that
‘though the lecture went on well, he preferred
face-to-face practice’ (Figure 3). Finally, 83.3% of
second grade and 86.4% of third grade students
wished the system to continue.

The Cronbach Alpha reliability statistics score of
the questionnaire used for the feedback survey
was 0.966.
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Figure 1. Pathology microscopy course in ISU Medical School DigiLab

Figure 2. Integration scheme of the Virasoft’s EduPath platform and distance education system
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Figure 3.Advantages of the digital microscopy system in the distance digital pathology course and the parts
that need to be improved according to students

* To analyse the cases whenever | want
* To see the annotations of the educator
* To annotate the slides

ADVANTAGES

¢ To repeat the analysis as much as | want
¢ To analyse the cases in detail

® |s as good as the one done in school

* Image quality
* Technical pitfalls

ASPECTS TO BE

DEVELOPED

¢ Well, but | prefer face-to- face practice

Table 1 Opinions of second and third grade
the remote digital
experience during virtual Pathology class (How

students on

was the distance digital microscopy course?)

microscopy

Table 2 Opinions of second and third grade
the remote digital
experience during virtual Pathology class (Did

students on

you take advantage of this practice?)

microscopy

digital slide and showing on a computer screen. It
enables to annotate, archive and share the slide
with others*®. Its value in routine medical
practice is gradually increasing and also, a perfect

Third grade Second grade digital pathology infrastructure is required for

('r\]'f’z/"z)) (l:::(;,/os)) image processing and artificial intelligence

Very good 14(63,6) 27 (56.3) applications in pathology™®. Digital pathology
Good 3(13,6) 12 (25) which is used for diagnosis, research, and
g:gtra' 41((148’52)) 62((142’25)) consultation, has also a place in undergraduate and
Very bad 0 1(2:1) postgraduate education and training due to its

many advantages over traditional light
microscopy!**#*¥_ First, since digital images are
identical, each student has the opportunity to
inspect the same good-quality image. Secondly,
glass slides might fade, get broken, or lost in time

Third grade Second grade while digital slides can confidently be stored.

(25?2)) ('r:'ffg) Thirdly, in tiny or rare tissues, to prepare one slide

Very much 13 (59,1) 22 (45,8) is enough for all students. Finally, digital slides
Much 5(22,7) 16 (33,3) can be analyzed repeatedly using computerized
E:v‘f,"a' 31((14%'56)) 63((162"353) decision support systems and artificial intelligence
None 0 1(2,1) applications; and, if necessary, a second opinion

can be asked by teleconsultation.Last but not least,

Discussion the EduPath platform is suitable for case-based
Digital pathology is a pathology practice learning as big data can be sent along with

performed by scanning the glass slide with a
special high-resolution scanner; turning it into a

microscopic slides to enable the student to analyze
the patient as a whole. Studies show that digital
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microscopy positively affects the learning process
and communication skills of students. Moreover,
it improves self-esteem of the students!%!%%,
However there are some pitfalls; It is always
firmly emphasized that image quality should be
high. Screen quality should also be optimal. Also,
probable technical problems andlow internet
access rate have to bedealt with. Actually for a
successful digital pathology practice, perfectly
prepared, and perfectly-scanned slides, perfectly-
working internet infrastructure, and high- quality
screen are required®. Digital pathology, when
especially used for diagnosis, consultation, and
research certainly require the highest quality.
Undoubtedly, the same is required for upper-level
teaching and learning activities.

Even though telepathology is rarely used for
educational purposes, taking into account the
current global conditions, it will undoubtedly gain
significance. Telepathology used for education has
several significant benefits. Especially during
problematic conditions such as COVID-19
pandemic, for students in rural areas, for
synchronous teaching to various remote centers,
or for students with special needs or disabilities,
online education might be crucial. Universities are
facing increased budget constraints which lead to
cost-effective solutions for laboratory activities.
On the other hand coronavirus pandemic
strikingly changed the education dynamics leading
the invention and implementation of new learning
/ teaching models. In our university, based on the
already established distance education platform, a
very rapid transition to online education system
was succeeded. In a very short time after the
announcement of the first COVID-19 case
(March, 11), at March 23, all faculties of our
university began real-time online education.
Distance histopathology courses were a very
unique and successful solution for the continuence
of Pathology curriculum which was to our
knowledge, the first example in our country. This
experience, after the pandemics, can be used as a
part of hybrid education methods. It can be a
solution for a better workforce allocation in

medical schools with educator shortage, since in
universities the academic members are also
involved in heavy routine diagnostic activities.
Also, in special conditions when the students are
unable to attend school for a while, distance
microscopy courses might be a supportive.
Although there is a growing need for digital
solutions, traditional microscopy should not be
overlooked, as some students prefer face-to-face
training and besides, hematology or clinical
laboratory evaluations are still performed with
traditional microscopy. But still, it is possible to
establish an online histopathology lesson just
similar to the one done in a face-to-face condition
(17,18)

Sivamali®, in a study done in Australia,
Quennsland, James Cook University, School of
Medicine and Dentistry, analysed the effect of
online digital practical pathology approach on 4th
and 5th year students. Fifty percent of the students
found the practice important due to factors as high
image quality, faster learning, convenience,
technological advantages, high access rate and
slide annotations. Internet availability in more
remote locations and lack of quick adaptations to
technology were mentioned as the problems. In a
study by Zhong from China®®, during COVID 19
pandemic, 192 third year dental students had an
online virtual microscopy experience. As a result,
application of remote learning and virtual
micrsocopy were effective on histopathology
learning.  Another current study has been
published from Israel by Samueli et al.®?. In that
survey, 25 students who answered the anoymous
questionnaire  found the remote digital
histopathology course very useful. They
mentioned that, they understood the covered
diseases better, and they strongly recommended
the course to others. They added that the most
significant disadvantage was technical challenges.
Similar to previously published studies®***?% our
survey showed that a high percentageof students
were satisfied with the online digital microscopy
course experience. However, our analysis also
showed that the technical problems, internet
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availability, and quality of the virtual slides were
critical issues to be handled during digital
pathology and telepathology, as mentioned by
others®*4.

This survey was based only on students’
perceptions and opinions on online digital
microscopy experience, which, according to us,
was one of the limitations. Thus, a subsequent
survey is planned to combine these results with an
assessment on pre- and post-course performances
of the participants. Another limitation was the
difference of experience between the second and
third grade studentson telepathology. We found
that third grade students were more satisfied with
the courses than the second grade students. Since
second grade students had met the system for the
first time while third grade students had a previous
face-to-face experience in school, this difference
of experience might have led to the distinct
satisfaction rates. Therefore, the subsequent
survey might give additional and reliable data.

Conclusion

Medical education is a discipline where it is best if
the educator and learner are face-to-face.
However, in the developing and changing world,
distance education provides support and
convenience. The integration of e-learning to both
theoretical and practical areas of medical
education is a subject to be developed by a team
composed of health, computer and education
experts. COVID-19 pandemic inevitably led to
many solutions in the establishment of various
aspects of medical education. The digital
pathology microscopy infrastructure of our
university and integrating it into the e-learning
system helped us carry on the microscopy lectures
similar to the ones performed at school. This is the
first and for now the only experience in our
country, and one of the few global examples
where remote digital microscopy application is
used in digital pathology education. We believe
that this experience will contribute to raising
doctors ready for the digital and artificial
intelligence-based applications of the future.
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