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ABSTRACT 

Objective: Telemedicine is the use of telecommunication for medical diagnosis, treatment, health education and re-
search. Telepathology is diagnostic pathology at a distance. It functions with images viewed on a video monitor rather 
than directly through a microscope. Many years have passed since the evolution of telepathology. But no study has yet 
been done to evaluate the benefits postgraduates got through this. Therefore this study is undertaken to analyse the dif-
ferent impacts of telepathology on the postgraduate learning. Material and Methods: The study was done in Tele-
medicine Center of S. C. B. Medical College, Cuttack over a period of 9 years. The telepathology service was carried 
out by store and forward method using a CCD, a large computer server and a huge bandwidth network service (VSAT). 
The sessions with SGPGI, Lucknow were analysed and the benefits of postgraduates were studied. Results: The num-
ber of sessions held was 95. Out of which 92 sessions were with SGPGI. It included 202 cases transmitted from 
Lucknow and 186 cases from S. C. B. Medical College, Cuttack. The postgraduates had a chance to exposure to rare 
cases in renal pathology, dermatopathology and hepatopathology. The overall concordance rate with glass slide diagno-
sis was 87%. Conclusion: The diagnostic expertise through light microscopy and tele-images are not the same. But the 
telepathology system increased the ability of image analysis, histopathologic diagnosis of our postgraduates and also 
exposed them to many rare and interesting cases. 
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1. Introduction 

Telemedicine primarily refers to use of telecommunica- 
tion for diagnosis and treatment of diseases. Telepathol- 
ogy is one of the applications of telemedicine. It uses 
technology to facilitate the transfer of image-rich pathol- 
ogy data between distant locations for the purposes of 
diagnosis, education, and research. [1,2] Telepathology, 
literally meaning practice of pathology at a distance, was 
first coined by the academic pathologist Ronald S. Win- 
stein, MD in 1986 in a medical journal editorial. [3] He is 
known by many as the “Father of Telepathology”. Since 
its inception, it has successfully been implemented in 
many countries of Europe, America and Asia. In India, it 
has been in use in telemedicine centres like PGI, Chandi- 
garh, SGPGI, Lucknow, AIIMS, New Delhi, TMH, 
Mumbai and many centers including S. C. B. Medical 
College, Cuttack. Since 2003 till today, there have been 

many sessions with other centres in India from S. C. B. 
Medical College imbibing knowledge from experts from 
outside the state and disseminating medical information 
to different telemedicine centers throughout the state.  

But since 1986 till 2012, no study has been undertaken 
to analyze the usefulness of telemedicine in postgraduate 
education. The exposure of postgraduates to difficult and 
the rare yet interesting cases are observed and also ac- 
quaintance with diagnosis which is not made often in our 
institution was seen. Therefore this study is performed to 
see the role of telepathology in enabling the postgradu-
ates to correct histopathological diagnosis of difficult and 
controversial cases.  

2. Material and Methods 

The study was conducted in Telemedicine Center, De- 
partment of Pathology, S. C. B. Medical College, Cuttack, 
Odisha. The basic principle is the acquisition of histo- 
logical and/or macroscopic images for transmission 
along telecommunication pathways for diagnosis, con- 
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sultation and continuing medical education. A telepa- 
thology system comprises of a conventional microscope, 
a method of image capture, commonly a camera mounted 
on a light microscope, telecommunication link between 
sending and receiving sites, and a workstation at the re- 
ceiving site with a high quality monitor to view the im- 
ages. The telepathology service functions here with a 
charge couple device scanner (slide scanner-CCD or 
digital snap shot camera) to receive and convert the im- 
ages into electronic form, a large computer server and 
huge bandwidth network links (VSAT). This service was 
made available in this medical college since 2003 and is 
successfully conducted every month. Mostly the telepa- 
thology service is carried out by static imaging method 
(store and forward approach) or rarely with live video 
images. The case history, investigation findings, gross 
picture and 3 to 8 photomicrographic images at different 
magnifications are transferred before time. Following the 
transmission of images the interpretation of cases and 
discussion about final diagnosis are carried out by vid- 
eoconferencing at both ends. The impression from pa- 
thologists of both sides is analyzed and after the ancil- 
lary studies, the final diagnosis is reached at. Most of the 
times the glass slides are sent to another pathology center 
and the final diagnosis is received. The histopathologic 
diagnoses from both sides are correlated. 

3. Results 

The study was conducted over a period of 9 years from 
January, 2003 till December, 2012. The different tele- 
medicine programs are carried out in the Telemedicine 
seminar hall of S. C. B. Medical College according to the 
monthly schedule (Table 1). Total 95 sessions of telepa- 
thology were carried out. Out of them, 3 sessions were 
with All India Institute of Medical Sciences (AIIMS) 
New Delhi, 92 were with Sanjay Gandhi Post Graduate 
Institute, Lucknow (SGPGI). This includes 37 sessions 
transmitted from SGPGI and 45 were from S. C. B. 
Medical College, Cuttack. The sessions from SGPGI 
were educative where they have already reached at the 
diagnosis and comprise of 202 interesting cases. In total, 
740 images were transmitted for this. The majority of 
these belong to renal pathology (148 cases or 73.3%) 
followed by dermatopathology and hepatology (Table 2). 
Renal cases were mostly non-neoplastic (116% or 78.4% 
cases) including majority of the posttransplant complica- 
tions (80%/54.1%) (Table 3). The cases from dermato- 
pathology were mostly vesiculo-bullous lesions followed 
by mycotic lesions and the neoplastic cases were mostly 
benign and malignant appendageal tumours. The sessions 
from SCB Medical College were consultative type where 
the final diagnosis was not known because of lack of 
facility for ancillary studies. This comprise of 186 cases 
with transmission of 692 images. Most of the cases were  

Table 1. Distribution of telemedicine sessions in a month in 
S. C. B. Medical College, Cuttack. 

Branch of 
telemedicine 

No. of sessions 
per month 

% of sessions 
per month 

Medicine 01 05.3 

Pulmonary medicine 02 10.5 

Hepatology 02 10.5 

Surgery 02 10.5 

GU surgery 01 05.3 

Neurosurgery 01 05.3 

Endocrine surgery 03 15.8 

Obstetrics & gynecology 03 15.8 

Pathology 03 15.8 

Microbiology 01 05.3 

 
Table 2. Distribution of cases from SGPGI, Lucknow (n = 
202). 

System Total no. of cases Neoplastic Non-neoplastic

Renalpathology 148 (73.3%) 32 (21.6%) 116 (78.4%)

Dermatopathology 34 (16.8%) 16 (47.0%) 18 (53.0%) 

Hepatopathology 20 (09.9%) 08 (40%) 12 (60%) 

 
Table 3. Distribution of renal cases (n = 148). 

Post-transplant  
complications 

Glomerulonephritis Neoplasms 

Infectious Non-infectious  Benign Malignant

58 (39.2%) 22 (14.9%) 36 (24.3%) 09 (6.0%) 23 (15.6%)

 
from central nervous system (62 cases or 33.3%) (Table 
4). Out of the consultative cases the diagnostic correla- 
tion was 87% (162/186 cases) between glass slides and 
telepathology impression from SGPGI, Lucknow.  

4. Discussion 

Telepathology is the latest development in medical sci- 
ence and a very important asset in health care system. It 
differs from other branches of telemedicine in which 
telepathology deals with images instead of live patients. 
The original specimen here is a slide. And it also needs 
to convert the images into digital form. This leads to loss 
of quality in the images. Digitalization of all the images 
in different magnifications can lead to a large amount of 
data which can be difficult to transmit and also to view. 
Moreover, there are no international standards and tech-
nical specifications to follow as gold standard in tele- 
pathology. Undoubtedly, it is a boon to the pathologists 
in smaller laboratories or hospitals in India who come 
across unconventional or controversial cases during their 
routine practice. For the budding pathologists like the 
postgraduate students it can act as an excellent tool for 
learning and gaining exposure to variety of cases. 
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Table 4. Distribution of cases from S. C. B. Medical College, 
Cuttack (n = 186). 

System No. of cases % of cases 

CNS 62 33.3 

GIT 22 11.8 

Endocrine 17 09.2 

Female genital tract 09 04.8 

Soft tissue 23 12.4 

Lymphoreticular 05 02.7 

Breast 03 01.6 

Bone 10 05.4 

Skin 11 05.9 

Testis 06 03.2 

Mediastinum 07 03.8 

Salivary gland 10 05.4 

Eye lid 01 00.5 

 
There are three telepathology systems: static image- 

based systems, real time systems and virtual slide sys- 
tems. Static image system is the most reasonably priced 
and usable system. But it can only capture selected mi- 
croscopic fields for off-site evaluation. With real time 
systems, the consultant pathologist operates a robotically 
controlled motorized microscope located at a distant site 
changing focus and field of view at will. Virtual slide 
system creates a digital image file of an entire glass slide 
(whole slide image) utilizing digital slide scanners. This 
file is stored on a computer server and can be navigated 
at a distance, over the internet, using a browser. [4] De- 
pending on the management and interactivity of images, 
telepathology is again divided into: 1) Static telepathol- 
ogy (Teleconsultation): done with Static Images sent for 
consultation in various ways (ftp, www, static images 
under videotelephony, modem, etc.); 2) Kinetic telepa- 
thology: that includes the capability to monitor the mi- 
croscope at distance in order to do the sampling. Images 
are sent in full resolution either as static images, as live 
highly compressed images (i.e. through videoconferenc- 
ing standards) or both at the same times (i.e. for Intraop- 
erative specimens); 3) Dynamic telepathology: that in- 
cludes with the 2) option, and the capability of having 
full colour non-compressed images in real time (Live).  

In our telemedicine centre, we use mostly the static 
image based system (store and forward method) for 
transmission of study material. While real-time and vir- 
tual slide systems offer higher diagnostic accuracy when 
compared with static-image telepathology, there are 
drawbacks to each. Real-time systems perform best on 
local area networks (LANs), but performance may suffer 
if it is employed during periods of high network traffic or 
using the Internet proper as a backbone. Expense is an 

issue with real-time systems and virtual slide systems as 
they can be costly. 

Since 2003, when the telemedicine network was estab- 
lished in S. C. B. Medical College, there had been one 
international conference, one national conference, 12 
CMEs and many monthly seminars. The monthly tele- 
medicine activities are conducted according to the 
monthly schedule which is circulated in all the depart- 
ments before hand. It includes three sessions, each of 
telepathology, obstetrics and gynecology, and endocrine 
surgery (Table 1). 

Telepathology is already integrated into histopathol- 
ogy services in many countries. It mostly deals with 
histopathology along with cytology and hematology. But 
histopathology is a discipline where the importance of 
consultation with colleagues, expert second opinions, and 
collective postgraduate education is highly felt. Images 
of tissue viewed through microscope form the primary 
diagnostic medium for diagnosis. At present, the most 
common method of sharing images is by sending the 
glass slides themselves. [5] But the electronic capture 
and distribution of images is an alternative, easy, fast and 
more efficient system. The operational efficacy of telepa- 
thology, videoconferencing and digital imaging is under 
evaluation in several different clinical contexts at present. 
[6,7] In the present study, the cases transmitted from 
SGPGI included mostly the systems to which the post- 
graduates were underexposed like renal pathology and 
others (Table 2). Especially the post-transplant compli- 
cation cases were very informative which exposed our 
students to infectious pathology like fungal infections, 
cytomegalovirus inclusions and microfilarial infestation. 
The different varieties of glomerulonephritis cases were 
associated with the findings of special stains like Peri- 
odic Acid Schiff (PAS), Silver methylamine and also 
immunofluoresence pictures. There were all the variants 
of focal segmental glomerulonephritis (FSGS) and the 
accompanying discussion which were highly educative 
for the students. Renal pathology slides shown included 
majority of post-transplant complications (54.1%) fol-
lowed by glomerulonephritis.  

But the cases of our institution comprised mostly of 
central nervous system (33.3%) followed by soft tissue 
tumours (23 cases/12.4%). The percentage of correlation 
was maximum in central nervous system (Table 4). The 
cases from central nervous system were mostly neoplas- 
tic and associated with squash cytology findings and the 
discussion through videoconferencing was encouraging 
for the postgraduate students. The percentage of correla- 
tion was highest (92%) with lesions of central nervous 
system. The correlation was lowest (80%) with soft tis- 
sue lesions because of lack of exposure to more of such 
cases and also due to absence of ancillary studies. 

It is difficult to assess the accuracy of telepathology. 
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Here after the diagnosis was obtained from the telepa- 
thology center of SGPGI, Lucknow the slides were sent 
to a referral center or to a referral pathologist or the an- 
cillary methods of diagnosis like immunohistochemistry 
were adopted. In all the situations a final diagnosis was 
obtained in each case. The diagnostic accuracy between 
glass slides and SGPGI was 87% (in 162 cases out of 186 
cases). This finding correlates with that of Shimosato et 
al. who had reported a concordance of 88.1% based upon 
findings of one pathologist. [8] Winberg et al. found 
overall diagnostic accuracy of 85.5% when used four pa- 
thologists at Brigham and Women’s Hospital in Boston. 
They were shown 50 static images from selected cases 
and were given the conventional glass slides at a later 
date. Both the opinions were compared. [9] It is difficult 
to ascertain whether it depends on the technique or the 
skill of the histopathologist. However the concordance 
was 100% when discriminating benign from malignant 
lesions while minor discripancies relating to precise 
characterization persisted. Work published from Ari- 
zona-International Telemedicine Network divided the 
reasons for discordance into three categories: field selec- 
tion, diagnostic interpretation and video image quality. 
[10] Diagnostic interpretation skill was sited with the 
most important reason followed by field selection. 

In our study, the correlation was more where the gross 
specimen was smaller not having a variegated appear-
ance where the operator has to look into the gross him-
self, images were of good quality and some ancillary 
studies like special stains, immunohistochemistry done 
and the investigations were complete. The causes of 
non-correlation are large specimens with variegated ap-
pearance, thick section and poor images out of focus, 
lack of ancillary studies, borderline malignant cases with- 
out adequate number of representative images. Therefore 
the uniform standards for capturing, archiving and trans- 
ferring images in telepathology protocol need to be de- 
veloped for effective telepathology practice. 

Benefits for postgraduates: telepathology is currently 
being used for a wide spectrum of clinical applications 
including diagnosis of frozen section specimens, [11] 
primary histopathology diagnoses [12], second opinion 
diagnoses, [13] subspecialty pathology expert diagnoses, 
[14] education, [15] compentency assessment, [16] and 
research. Benefits of telepathology include providing 
immediate access to off-site pathologists for rapid frozen 
section diagnoses. Another benefit can be gained direct 
access to subspecialty pathologists such as a renal pa- 
thologist, a neuropathologist, or a dermatopathologist, for 
immediate consultations. In the present study the post- 
graduates could acquire knowledge in renal pathology, 
and frozen section specimens which were recently intro-
duced in our college.  

Most histopathologists do not routinely use or have 

access to a telepathology workstation and hence they can 
not use it in daily diagnosis. But the postgraduate stu- 
dents of our institute have learnt it and can use it when 
needed. It was observed that the young postgraduates be- 
came more familiar with the digital images and had in- 
creased diagnostic accuracy compared to the older stu- 
dents. 

The students could access the special diagnostic ser- 
vices like transplant related pathology, ophthalmic pa- 
thology, dermatopathology, neuropathology etc. Instant 
access to international expertise could be possible with 
the limited human resources. 

Demerits: however, the ultimate role of telepathology 
is uncertain. More evaluation and education are essential 
in this field. To nearly all the pathologists working with- 
out a microscope are unconceivable. The expertise for di- 
agnosis through light microscope and tele-images are not 
the same. If the originating pathologist (sender) misses 
an area on the glass slide of potential diagnostic impor- 
tance, so will the receiving or consulting pathologist. 
Hence the diagnosis rendered on telepathology consulted 
specimen should always include a statute of limitation. 
Histopathology observation is subjective and poorly re- 
producible. The progress in digitalization of images 
should continue till it equals which is seen under the 
standard light microscope. The pathologist’s skill in in- 
terpreting the digital images will improve till it matches 
their skills with conventional images. 

When telepathology is used for routine workload we 
need postgraduates and local pathologists who are trained 
to use the facility to read digital images. If all the post- 
graduates depend on the telepathology learning solely, 
there can be damaging loss of local expertise or to their 
own benefits in light microscopic learning. Acceptance 
of responsibility by the local pathologist for the final 
telepathology report becomes a major problem. And if it 
always becomes the responsibility of others, then the 
postgraduates will not learn to be very precise and may 
defer to take the responsibility in future. 

Like every new specialty, telepathology also needs le- 
gal support. [17] Several complex legal and regulatory 
issues, such as quality, patient confidentiality, licensing 
evaluation, practice standards, reimbursement, patient 
and provider acceptance, equipment standard and com- 
patibility and malpractice will have to be addressed be- 
fore a widespread use of telepathology can occur. Re- 
search into telepathology has been in progress and vari- 
ous formats are available. All have inherent problems, 
yet interest continues to increase worldwide, with a 
growing consensus regarding acceptable application, es- 
pecially those related to quality assurance and teaching. 
Our present study has confirmed the benefits one can get 
from telepathology, the evolving medical science. 
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