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The availability of pathology services differs greatly in our
environment. Although pathology would be especially suit-
able for being practised at a distance by transporting digital
image information, the spread of telepathology into everyday
work still is relatively slow.

The article describes the situation of diffusion of this inno-
vative technology by reviewing the literature and discussing
this in context to data based on questionnaires dealing with
the acceptance of telepathology. The current situation of
telepathology can be discussed by five items for innovation
spead: (1) communication and influence; (2) economic costs
and benefits; (3) knowledge barriers and learning; (4) fea-
sibility of techniques offered for the demands of the users;
(5) clarification of the legal status and other factors concern-
ing international collaboration. All these head lines do not
represent realistic obstacles for the more widespread use of
telepathology. The real drawbacks may therefore be found
behind certain professional habits of pathologists. The most
important causes may be that (a) telediagnosis is not as easy
as it may seem at the first glance; (b) telepathology is seen as
a potential highway to a world-wide competition of pathol-
ogy service providers. As soon as these mostly unjustified
prejudices are corrected and telepathology is percepted as ad-
ditional technique in pathology, it will become a diagnostic
tool as common and as useful as the telephone.

Keywords: Telepathology, social influence, cost/benefit ratio,
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1. Introduction

The availability of medical services differs greatly
between different countries and continents [10,12].
This is especially true for pathology, where many areas
are remarkably underserved (Table 1).

Surgical pathology is mainly based on the inter-
pretation of morphological changes by visual exami-
nation of histological slides. In other words, the ba-
sis of histopathology is the recognition of pathologi-
cal changes by means of optical media (eye, micro-

Table 1

Relation between population size and numbers of inhabitants in se-
lected countries

Country Inhabitants (mio) Pathologists

Laos 5 10

Thailand 60 250

Germany 80 1500

Austria 7 250

Source: DIAGAID – Project application, G. Stauch, personal com-
munication.

Table 2

Summary of the number of hits during the literature research

Telemedicine Telepathology

Legal 153 9

Economics 861 18

Acceptance 94 9

scope). If this statement hold true, pathology would
be extraordinarily suitable for being practised at a dis-
tance just by transporting (digital) image information,
i.e., telepathology would be applied.

However, the reality of the telepathology used in
practice, differs broadly from the situation to be ex-
pected [15]. Although the technological basics of
telepathology are widely known and the application
has been demonstrated to work surroundings wide va-
riety of technical reliably and sufficiently fast in a
real telepathology applications in routine work are still
rare [3,9,14,19,20,24].

There is still a paucity of research on the diffusion
of telemedicine, which is a relatively new and com-
plex phenomenon [10,12,22]. As a new medical prac-
tice, telemedicine can be conceptualized as an innova-
tive process [22]. To analyze the innovation and diffu-
sion process in the literature may, therefore, be used to
study why the spread of telemedicine still is (relatively)
low. In combination with data about the attitude of var-
ious potential end user groups one may get from these
results an idea about the main obstacles that hinder a
widespread use of telepathology in daily practice.

This article tries to give a critical overview of the ac-
ceptance of current telepathology technologies within
the potential end users and possible strategies to im-
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prove the acceptance and subsequently the implemen-
tation speed of this technology.

2. Materials and methods

Data obtained by three questionnaires and an exten-
sive literature research were analyzed.

The basic search tool for the review of the litera-
ture was the PubMed System by the National Institute
of Health (http://www.ncbi.nlm.nih.gov/PubMed).The
key words used for research covered telepathology as
well as telemedicine in general. Special emphasis was
given to papers dealing with “acceptance” and the “le-
gal” situation as well as “economical” topics.

2.1. Questionnaires used

The results of three questionnaires were used for this
overview: Full results of these questionnaires are pub-
lished elsewhere [7,15,16].

These questionnaires were sent a total of 300 physi-
cians in Spain, Central Europe and Ireland, the mem-
bers of the Austrian Society of Pathology and 300
students attending a students conference in Tener-
ife/Spain. All data were acquired between 1995 and
1997.

3. Results

In the recent literature, 283 articles dealing with
Telepathology can be found.

The search for the keywords “telemedicine and le-
gal” revealed 153 papers, whereas “telepathology and
legal” results in just 9 articles.

861 papers deal with “telemedicine and economics”,
out of those 18 can be found by the keywords “tele-
pathology” and “economics”.

“Telemedicine and acceptance” is discussed in 94
papers, whereas only 9 articles deal with “telepathol-
ogy” and “acceptance” respectively “attitude”.

Within the subject telepathology, most papers ana-
lyze first opinion telediagnostics (mainly frozen sec-
tion services at a distance), far less papers expert ad-
vice (second opinion). Only 5 articles focus on “telee-
ducation” or “telelearning” in medicine.

From the questionnaires listed above, answers to
some selected questions are listed in Tables 3 and 4.
The complete results can be read in [16].

Table 3

Potential benefits of telemedicine as seen by Austrian pathologists
(full results published elsewhere)

Enormous benefit No benefit

First opinion diagnostics 22% 29%

Second opinion diagnostics 73% 3%

Clinicopathological conferences 59% 7%

Education/telelearning 69% 5%

Table 4

Potential difficulties of telemedicine as seen by Austrian pathologists
(full results published elsewhere)

Very problematic Minor No

or problematic problems problem

Costs/reimbursement 49% 41% 6%

Time for the consulted 35% 56% 3%

expert

Responsibility/liability 67% 16% 4%

4. Discussion

The results of three questionnaires and an extensive
literature search were used to analyze the basic ob-
stacles for a more rapid spread of telemedicine tech-
nology in routine pathology. One may define three
metaphors that dominate the innovation diffusion [22]:

(1) communication and influence,
(2) economic costs and benefits,
(3) knowledge barriers and learning.

In the case of telepathology, these metaphores may
be extended by

(4) feasibility of techniques offered for the demands
of the users,

(5) clarification of the legal status and other factors
concerning international collaboration.

4.1. Communication and influence

The level of knowledge about telemedicine is quite
high in the investigated groups of potential end users.
The number of articles published dealing with tele-
pathology topics is numerous, and relevant data can be
found in specialized general pathology journals. Big
companies like Leica, Olympus, Nikon, Zeiss and oth-
ers display their telepathology systems at pathology
conferences. Thus, the level of knowledge and infor-
mation concerning telepathology is high in the field of
pathology [15]. The potential role of telepathology is
generally judged of high importance [15,16].
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When going more into detail, this positive overall
attitude looses some of its glamour: Enormous bene-
fit on first opinion diagnostics is expected by less than
a quarter of pathologists. Nearly 75%, in addition, ex-
pect great benefits for second opinion diagnosis (Ta-
ble 3). This is in remarkable contrast to the picture
drawn by the literature published, where the ratio of
papers dealing with first opinion versus second opinion
diagnosis is clearly in favor of first opinion diagnosis,
especially focussing on the feasibility of frozen section
diagnosis at a distance. As the technical requirements
for rendering a primary diagnosis at a distance are
high, the companies expect a potentially great-market
and focus, therefore, primarily on this application. On
the other hand, rendering a primary diagnosis raises
problems of responsibility of sampling and specimen
preparation at a distance. It is felt, that the control of
pathologist rendering the diagnosis is lost. Macroscop-
ical examination of specimens by other medical spe-
cialists is for many pathologists an unacceptable situa-
tion. They have the impression that the person respon-
sible for the diagnosis looses the control over process.
This seems to be a minor problem in second opinion
diagnosis [15].

4.2. Economic costs and benefits

4.2.1. Costs of telepathology
Ready to use systems.One would assume that exact
data are known on the economic costs of telepathol-
ogy. However, this is only true for purchasing of a ded-
icated piece of equipment like a robotic microscope.
Much less detailed knowledge is available for the real
overall costs of telepathology (only a few articles have
been published which deal with this topic (Table 2)).
Rarely the time of all persons involved at both sides
of the communication line (physicians, technicians and
laboratory personnel as well as people maintaining the
system) is analyzed [4,11]. An exact estimation of the
costs to be expected in a routine setting has to be cal-
culated for each system specifically.

Custom made, do it yourself systems.Another ap-
proach to telemedicine is the pioneer’s approach by
“do it yourself” – strategies. Exact cost calculations
are not possible, as these systems are based on equip-
ment that originally has been purchased for different
tasks and is “by chance” suitable for telepathology.
This could include various hardware components such
as color CCD-cameras, etc. The same holds true for
the costs of communication: An Internet-connection

is often already present and not exclusively installed
for telepathology. Such systems are most often used
for still image “store and forward” telepathology ap-
proaches. They can be regarded as cheap but valuable
solutions for entering the field [11–14].

4.2.2. Telepathology benefits
Similar to the difficult cost calculation in telepathol-

ogy service it is also difficult to assess the benefits of a
telepathology service. The calculation of the benefit is
extremely difficult. This benefit is not only achieved by
the saving of transportation costs of the specimen, e.g.,
intraoperative taxi transport of tissue or parcel services
for sending slides to experts for a second opinion. Po-
tential more benefit is related to a telepathology ser-
vice: peripheral hospitals that need frozen section ser-
vices will send their specimens to an institute that can
provide these services. A frozen section service may
well be an advantage in competition between different
pathology departments. Similar, clinico-pathological
conferences can be held by videoconferencing, sav-
ing time for all participants and avoiding long trav-
els. The same holds true for the more rapid availability
of a second opinion, which can be obtained within 1–
2 days when using telepathology services. Physicians
will probably prefer to collaborate with pathologists
who can provide their services in a minimum period of
time. The image of pathologists using telepathology is
expected to improve by use of this technology [15,16].

Bejond all these factors that may lead to indirect
benefits for the “telepathologist” there is the still un-
solved matter of direct reimbursement of telepathology
services (Table 4). As long as these time-consuming
and technologically demanding services are not reim-
bursed, telepathology will stay in its status of a inter-
esting and personally valuable tool for a small group
of interested pathologists.

The introduction of a reimbursement system that al-
lows national as well as international reimbursement
would immediately increase the acceptance of this
technology. It is a paradox on that just this potential re-
imbursement of telepathology services turns out to be
one of the most resistant obstacles for a more general
acceptance in Europe.

As soon as an international reimbursement system
will be established, all pathologists were part of a
world wide “Pathology Service Market”, where exper-
tise could be bought worldwide at the best ratio ser-
vice versus price. This outlooks may well be an obsta-
cle against more directed attempts for establishing na-
tional as well as international reimbursement modali-
ties.
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4.3. Knowledge barriers and learning

Knowledge barriers have been a remarkable prob-
lem in the pioneer days of telematics in medicine. It is
a well known fact that the users have to get used to new
technologies to be able to perform them well and feel
good when using them [6,11,22]. Pathologists know
about the basics of telepathology, however, often not
have tried to make a remote diagnosis by them selves
or select images for making a diagnosis at a distance.
Nevertheless, the dramatic increase of the use of per-
sonal computers and working on a screen facilitate the
use of telemedicine devices. Almost all physicians are
capable of operating a computer, and technology barri-
ers will disappear soon [3]. As soon as telepathology is
understood as a special technique in the diagnostic pro-
cedure, pathologists will improve their capabilities by
attending courses, workshops, etc., thus lowering the
knowledge barriers rapidly [2,13,23].

4.4. Feasibility of techniques offered for the demands
of the users

Without doubt this point is one of the most criti-
cal aspects for the implementation of this technology.
It may be well understood that pathologists in for-
mer years did not want to make diagnoses on small,
low resolution images, as they are used to the images
seen through their microscope. When looking at the
results of the questionnaire among Austrian patholo-
gists it is remarkable that almost all participating col-
leagues favor high technology solutions including a
robotic microscopy and live images [15]. To my opin-
ion, this may be related to the fact that telemedicine
is still nearly exclusively associated with applications
favoring real time telepathology such as frozen section
services. Nevertheless, the majority of pathologists is
aware of the fact that the technological development
has already solved or is at least about to solve the prob-
lems of image quality and available bandwidth [8,11].
Technical problems will not remain a limiting factor
for the spread of telepathology.

4.5. Clarification of the legal status of a
telepathology consultation

One of the problems judged as being one of the most
important drawbacks for telepathology has been the le-
gal status of teleconsultation (Table 4). This is difficult
to understand, as the fears seem to be unjustified.

Many articles have been published, describing in de-
tail the responsibilities in telepathology consultation.
This has been investigated for many countries and legal
systems [1,17,18,21]. International cooperations, how-
ever, have not been extensively studied until now.

5. Conclusion

From the presented data it remains unclear why
telepathology has not spread with more intensity un-
til now. When using classical approaches for the as-
sessment of innovation diffusion, all demands from the
above mentioned metaphors are fulfilled, and no obvi-
ous rationale can be identified as potential obstacle for
everyday’s use of telepathology.

The real reasons may be found behind the curtain
of tradition and professional habits of pathologists.
Strategies to improve the acceptance of telepathology
should respond to these factors:

(1) Telepathology is usually identified with remote
frozen section services.The process of remotely ren-
dering a primary diagnosis is probably the most spec-
tacular example of telepathology. However, it is just a
small segment when performing this technology. This
segment was used to raise attraction to this field, but
from today viewpoint it turned out to be not very pro-
ductive. As a consequence most pathologists consider
telepathology equal to remote frozen section services,
affected by high costs and legal uncertainties. The far
more beneficial use of telematic technology such as
second opinion [2,5] or telelearning [8,12] should be
more in focus. The exchange of knowledge between
experts when discussing difficult cases by means of
telepathology is not affected by problems of sampling,
etc., and can be realized without major expenses. Re-
mote frozen section service should be regarded as a
subtopic of telepathology.

(2) Telediagnosis is a process performed not as easy
as it may thought. Rendering diagnoses on screen
seems to be trivial at a first glance. To render a di-
agnosis on screen, however is a process that is differ-
ent from the way pathologists are used to work. Even
though the image quality, etc. is found to be sufficient
for diagnosis, and the purely rational approach tells us
that the human eye cannot percept higher image quali-
ties as those which are already present. Pathologists do
not feel well when using the monitor instead of the mi-
croscope. It has to become accepted that rendering di-
agnoses on a screen is a process that has to be learned
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and practiced similar to other techniques [6]. Only if
this fact is generally accepted, the use of telepathology
will not start with the frustating experience of feeling
insecure when rendering diagnoses on a screen.

(3) Telepathology is time-consuming and not reim-
bursed. Besides all academic interest and fondness of
new technologies one has to be aware of the fact that
the use of this technology is more time-consuming than
traditional microscopy. This is due to the fact that the
exchange of image information is still a tedious task
when using wide area networks like the Internet. The
time to come to a diagnostic decision is longer than us-
ing a conventional microscopy. As most pathologists
are urged to earn money by their daily routine diag-
nostic work, the relatively long time needed for teledi-
agnosis makes the use of telepathology less attractive.
During the start of integrating this procedure is diffi-
cult to implement in daily routine work, when factors
of insecurity about the technique may need further time
resources.

The low attractivity of using telepathology due to the
relatively high amount of time needed is severely ag-
gravated by the fact that in most countries telepathol-
ogy is a service that is not reimbursed. This is not
attractive for the introduction of telepathology, espe-
cially when thinking of using expensive live remotely
controlled systems. However, as soon as pathologists
start to understand telepathology not only as a remote
primary diagnosis where expensive equipment is nec-
essary, but rather as a tool to exchange images in-
stead of blocks or sections for second opinion or teach-
ing/learning purposes, the question of reimbursement
becomes less important.

(4) Telepathology is the potential highway to a world-
wide competition of pathology service providers.One
of the fears that are often not expicitely stated when the
problems of accepting telepathology are discussed is
closely related to the high expectations on this method
by pathologists. Many colleagues have the feeling that
the spread of telematics in pathology would open up
the highway of globalisation of pathology service, i.e.,
the fact that any clinician could choose his/her pathol-
ogist out of all pathology experts around the world.
In this use, some colleagues fear that they would
loose physicians submitting their specimens and sub-
sequently loosing their place in the medical concert.
As it is obvious that the technology is capable of being
used for such purposes, many colleagues try to with-
draw telepathology instead of implementing it in their
routine work. To my opinion, this is the wrong way

to deal with telematics in pathology: The reasons for
a physician to trust “his” pathologist are far beyond
the simple fact of being a well known or famous di-
agnostic capacity. Factors like good personal contact,
careful diagnosis and reliable connections between the
physician and the pathologist are by far more impor-
tant and superior reasons to choose the pathologist on
site. Telepathology should be percepted as a possibility
to improve everybody service to the clinicians in or-
der to speed up and facilitate the spread of expertise,
in getting a second opinion and improved quality of
diagnoses.

In summary, no real barriers seem to exist that would
explain the slow spread of telematics in pathology. As
soon as telepathology is percepted as additional tech-
nique in pathology to rather be used for rapid acquisi-
tion of a second opinion or improved facilities for self-
education [8] endless as a threat of loosing the eco-
nomic basis by entering in a global market, telepathol-
ogy should become a tool as common as the telephone
to be used by the pathologists for the benefit of the pa-
tient.
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