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ABSTRACT
Background: Although a large number of pathology-
specific websites (PSWs) are accessible on the internet,
the potential use of PSWs is relatively unknown among
pathologists. As a PSW-directory does not exist, it may be
difficult to find certain resources that are scattered over
the internet.
Aims: To critically revisit PSWs in order to create a
collection of selected websites that may be useful for
practising pathologists worldwide.
Methods: Using special medical databases and link
collections, extensive search for PSWs was performed on
the world wide web. Each website was evaluated with
regard to content and practical use for pathologists.
Results: PSWs contain electronic training manuals,
journals, case collections, photo-archives, link directories,
or slide collections of virtual microscopy. PSWs offer
lavishly illustrated education material for undergraduates
and postgraduates in pathology, but may also be very
useful as reference books or as an instrument of
continuing medical education for experienced patholo-
gists. The paper shows how to find PSWs, and presents
an annotated list of 100 of the best PSWs.
Conclusions: PSWs as a whole form a heterogeneous
patchwork of information. It is suggested that a central
catalogue listing all PSWs that are available worldwide be
established. This database would enable pathologists to
have immediate access to all up-to-date pathology-
specific resources on the internet, without the need to
perform any laborious web research for themselves. It is
hoped that in the future, the repertoire of on-line
resources in pathology will be systematically perfected.
The internet will then play a central role in the daily
practice of pathologists as a medium of information and
communication.

The internet and its graphic form, the world wide
web (www) (see Sharpened.net1 for an explanation
of this and other computer terms used in the
paper) represent a global information network that
is expanding rapidly. The effects of the increasing
presence of the internet on daily life can also be felt
in pathology, as the keywords ‘‘digital pathology’’
and ‘‘virtual microscopy’’ suggest.2 Web-based
resources may mediate medical information, espe-
cially in morphologically and visually oriented
disciplines like pathology. The internet is becoming
a more and more important source of pathology-
specific information, not only for medical students
and postgraduates: it also serves as a tool for
continuing medical education and as reference
book for experienced pathologists.3 However, the
potential of the internet as a source of information
in pathology remains untapped because pathology-
specific online media are still relatively unknown.

The internet, CD-ROMs and DVDs form the so-
called ‘‘new media’’.4 Multimediality is one impor-
tant advantage of these digital media, because
different information carriers, namely text, pic-
tures, sound, video, and animations may be
combined.5–7 The spectrum of digital media in
pathology mainly consists of e-books, e-journals,
pictorial atlases, case collections, virtual micro-
scopy slides, video clips, and quizzes.3 4 7 8–12 In
contrast to paper-based media, digital media can
easily be updated and lavishly illustrated, especially
by means of coloured pictures.3 4 Digital resources
are available at any time, from anywhere, and can
be linked to further online sources of information.
Users may contact website authors for questions
by email.

In this study, we aim to draw the readership’s
attention to the potentials of web-based resources
in pathology and encourage its use by providing a
practical collection of pathology-specific websites.

METHODS
From January to March 2007, extensive searches
for online resources in pathology were performed
using different starting points:
c common search engines,

c special medical databases,

c link collections,

c email consultations of authors of relevant
literature.

RESULTS
In medicine, a multitude of websites exist that
differ by content, layout, and target groups. This is
especially true for pathology due to its broad range
of subspecialties and considerable overlapping with
clinical disciplines. There is no central catalogue
that clearly lists and continuously updates all the
existing pathology-specific websites (PSWs). In this
paper we show the paths by which pathologists
can find access to pathology-specific information
on the internet.

Common search engines
The search for a distinct keyword on the internet
can be performed by renowned standard search
engines such as ‘‘Google’’,13 ‘‘AltaVista’’,14 or
‘‘Yahoo!’’.15 For PSWs, however, this starting point
cannot be recommended, since this results in a
return of thousands of mostly unspecific hits
(table 1). It remains a business secret how most
of these search engines choose and rank their hits.
However, using Google’s topic-related search func-
tion ‘‘Google Directory’’,16 43 ‘‘pathology’’ web-
sites were selected, only 27 of which were PSWs in
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a narrower sense (accessed March 2007). In most cases, these
PSWs were link collections as described below.

Special medical databases
There are interdisciplinary medical online databases that assist
in finding PSWs. These tools collect and assess medical internet
resources in order to make them transparent to seekers for
information.17 The database ‘‘KELDAmed’’ of the University of
Mannheim/Heidelberg (Germany)18 is available in English and
German. In the categories of pathology, cytology, and neuro-
pathology, ‘‘KELDAmed’’ lists 42 websites, 32 of which are in
English. The PSWs are displayed clearly and each resource is
provided with a short comment.

The directory ‘‘LRSMed’’ of the University of Essen
(Germany)19 contains 102 entries in the fields of pathology,
histopathology, and cytology. The higher number of entries
results from the fact that this collection also includes websites
with a commercial background, with only marginal relation to
pathology, or merely clinical websites. Unfortunately, no
annotations are given. The online resources are described only
by title, language, and character of the medium (eg pictorial
atlas or lecture notes). As there is no information about the
contents of the resources listed, pathologists searching for
certain PSWs will be confronted with a large number of
irrelevant websites.

The internet directory of the British ‘‘Intute’’ database20 is
very extensive and contains 114 759 web entries concerning
research and education in various life sciences. Within the
category ‘‘medicine’’, a search for the keyword ‘‘pathology’’
produced 143 returns, which are all briefly annotated. However,
among these resources, only 52 can be regarded as PSWs in the
narrowest sense; all are located in the subdivisions ‘‘learning
materials’’, ‘‘images’’, and ‘‘e-books’’. On analysis, it becomes
evident that the core group of 52 PSWs of the ‘‘Intute’’ database
mostly corresponds to the English entries of the ‘‘KELDAmed’’
database. However, the ‘‘Intute’’ directory also includes a
couple of websites that do not belong to pathology, but to
radiology.

Using these databases, a substantial part of the pool of web-
based resources in pathology can be retrieved. Among these, we
consider the database ‘‘KELDAmed’’ to be the most effective.

Link collections
Another starting point for the detection of PSWs is the link
collections that can be found on the websites of medical
societies (eg the ‘‘European Society of Pathology’’21), universities
or departments of pathology (eg the Karolinska Institute in
Stockholm22), and internet-enthusiastic pathologists (eg Dr
Friedlander’s ‘‘PathGuy’’23).

As a result of our checking numerous link collections, the
following aspects have become evident:
c Link collections may help to find the more common PSWs

on the internet. On the other hand, it may be time
consuming and laborious to detect less well known

websites, in order to compare various PSWs or to create a
link collection oneself.

c Link collections may be designed to be user-friendly by
providing the link with a brief annotation that indicates the
contents of the linked website. Having this information a
priori, users will avoid clicking on irrelevant internet
resources.

Link collections rapidly become obsolete if they are not
regularly updated. If the address (URL) of a linked website
changes, the contents of the ‘‘moved’’ website will usually no
longer be displayed by clicking on the obsolete URL; they will be
replaced by ‘‘The page you requested could not be found’’.

Email consultations of authors of relevant literature
In order to obtain more personal information about possible
PSWs from experts, we studied the literature and consulted
corresponding authors of relevant literature24–33 by email. A total
of 18 authors were asked, 11 of whom responded. Table 2 shows
the results of the enquiry.

DISCUSSION
We studied the 210 PSWs found by us on the internet. Among
these PSWs, some had a password-protected access, which
means that users have to register before logging in. Evaluation
of the PSWs was performed by following the five criteria
described by Talmon et al,34 which are more or less subjective:
c Accuracy: Does the information given on the website

correspond to the state of medical knowledge?

c Ease of navigation: Are texts and graphics easy to under-
stand? Are different elements of the website arranged
logically?

c Relevance: Are the website contents useful for practising
pathologists?

c Updates: When did the last modification of the website take
place?

c Completeness: What is the depth of the website informa-
tion? Are there only keywords or are there detailed facts,
supported by references?

In contrast to Talmon et al,34 we did not score these criteria
because this was not practicable in the face of a total of 210
websites under investigation. However, we placed great
emphasis on quality and pathology-relevance of the pictures
shown on the PSWs. After evaluation, we selected 100 of these
210 websites that we considered to be outstanding to form a
collection of PSWs useful for practicing pathologists (table 3).
The PSWs in table 3 were grouped according to the different
subspecialties of pathology (eg gynaecological or cytological
pathology) or with regard to common features (eg link
collections or virtual slides). Each of the selected PSWs was
provided with a brief annotation to point to its characteristics.
Another criterion for the inclusion of certain PSWs in table 3
was their respective content: PSWs with a special topic, such as
virtual autopsies, were preferentially selected. Thus, a broad
spectrum of different PSW contents have merged in table 3. We
do not claim that table 3 includes all of the most relevant PSWs,
but we believe that the majority of important pathology-related
websites can be found in the table. We consider this PSW
collection to be a useful tool for pathologists to access the online
resources of pathology easily.

The website studies of Talmon et al34 represent the only
comparable collection of PSWs in the literature. The authors
evaluated some 50 websites from a wider field of pathology
using their own scoring system and listed the resulting top 35 in

Table 1 Online search for keywords using standard search engines:
number of hits

Keywords* Google AltaVista Yahoo!

Pathology + Website 1 350 000 3 440 000 3 450 000

Pathology + Online Information 3 870 000 4 110 000 4 130 000

Websites for pathologists 1 140 000 118 000 118 000

* Combination of the two keywords ‘‘Pathology’’ and ‘‘Website’’ or ‘‘Online
Information’’, respectively (accessed 9 April 2007).
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a table. More than two years after the Talmon et al paper was
accepted for publication, 31 of the 35 PSWs are still accessible
(access: April 2007). Two further links have a new address, but
are still easily accessible due to automatic rerouting. Four links
are, however, no longer accessible (forming so-called ‘‘dead
links’’). These findings indicate that such link collections have
to be updated within a period of two years otherwise they will
become obsolete.

The search for PSWs has shown that the spectrum of
resources available on the internet represents a patchwork

composed of very different individual parts that do not form an
integrated whole. The reason is that on the one hand, online
pictures of pathological findings in general are numerous, but on
the other hand, there are hardly any resources, for example
dealing with the diagnosis of lymphomas.

One major problem of the internet is the complexity of its
website structures so that in the face of the multitude of the
given information users may become confused. In many cases
one may rapidly gain some insight in a certain matter but not
an overview. This reminds us of the proverb ‘‘not to see the
forest for the trees’’, which may apply to internet searches.

Almost each website has an individual design. Therefore,
users first have to orientate themselves with respect to
navigation paths by which information and files may be
accessible. Well structured, up-to-date, highly informative
PSWs are rare and can be found mostly on the websites of
elite universities or governmental organisations in the USA. On
the other hand, insufficient quality of the pictorial material,
missing updates or incompleteness of contents are serious
shortcomings of numerous PSWs.

The authors of most PSWs do not mention the date of the
last update or for which target group the website was made. In
most cases the website contents are suitable for both
pathologists and medical students. One should also consider
that patients may have access to the websites. This is one of the
reasons why we suggest that PSWs, or even better all medical

Table 2 Website recommendations given by consulted authors

No. Author Recommended PSWs

1 Anderson, PG [Alabama, USA]3 WebPath: http://library.med.utah.edu/WebPath/webpath.html

2 Dee, FR [Iowa, USA]25 Virtual Slidebox: http://www.path.uiowa.edu/virtualslidebox/

3 Epstein, JI [Baltimore, USA]26 3.1. Johns Hopkins Pathology: http://pathology2.jhu.edu/sp/

3.2. ISUP*: http://pathology2.jhu.edu/isup/index.cfm

4 Glatz-Krieger, K [Basel, SUI]27 4.1. PathMax: http://www.pathmax.com/main.html

4.2. WebPath: R see 1.

4.3. PEIR Digital Library: http://peir.net/

4.4. Case Index Pittsburgh: http://path.upmc.edu/cases/index.html

4.5. Johns Hopkins Pathology: R see 3.1.

4.6. Pathologie-Online: http://www.pathologie-online.de/ (in German)

5 Krippendorf, BB [Wisconsin, USA]28 None

6 Kumar, R [Sydney, AUS]29 5.1. Museum of Human Disease: http://web.med.unsw.edu.au/pathmus/

5.2. WebPath: R see 1.

5.3. PEIR Digital Library: R see 4.3.

5.4. PathGuy: http://www.pathguy.com/lectures.htm

5.5. Seattle: http://www.pathology.washington.edu/about/education/gallery/

5.6. ASH: http://www.ashimagebank.org/collections/

7 Lam, AKY [Townsville, AUS]30 WebPath: R see 1.

8 Marchevsky, AM [Los Angeles, USA]31 7.1. AFIP: https://tele11.afip.org/onlineservices/!pg_online_services.pc_main{
7.2. USCAP: http://www.uscap.org

7.3. Long Island: http://www.liu.edu/CWIS/CWP/LIBRARY/ref/hsmb705.htm

7.4. WebPath: R see 1.

9 Reid, WA [Edinburgh, UK]32 8.1: PathMax: R see 4.1.

8.2: HemePath: http://pleiad.umdnj.edu/,dweiss/index.html

8.3.: PathCAL: https://www.eros.mvm.ed.ac.uk/pathcal.asp{
10 Siegal, GP [Alabama, USA]3 Medscape: http://www.medscape.com/pathology

11 Velan, GM [Sydney, AUS]29 33 10.1. WebPath: R see 1.

10.2. Virtual Slidebox: R see 2.

10.3. Pathweb: http://pathweb.uchc.edu/

10.4. Case Index Pittsburgh: R see 4.4.

10.5. SUNY Cytotechnology: http://www.upstate.edu/courseware/cytotech/

10.6. CytologyStuff: http://www.cytologystuff.com/start.htm

We take no responsibility for the content of the websites listed above.
*International Society of Urological Pathology [requires membership to the International Society of Urological Pathology].
{No access on 11 April 2007.
{Requires User ID and Password from the authors.

Figure 1 The HON code seal of
the ‘‘Health On The Net (HON)
Foundation’’.
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websites, should fulfil universally applicable quality standards
before they are allowed to be displayed on the internet. There is
no mandatory quality control for medical website contents.
Many sites provide valuable information, while others have data
that are unreliable or misleading.35 The ‘‘Health On The Net
(HON) Foundation’’, situated in Geneva, scientifically evaluates
medical websites with regard to their quality standards, and
awards a seal of quality (fig 1).36 In April 2006, the HON code
logo had been used by more than 5000 accredited medical
websites. Special guidelines were defined in a catalogue that
should help authors to improve quality while creating digital
media in medicine.37

Analogous to the situation of e-learning,38 PSWs will in future
not replace but complement the traditional resources in
pathology, as do, for example, textbooks or tutorials. The most
serious changes that pathology will have to face under the
increasing influence of the internet are supposed to result from
the potential of virtual microscopy.9 It will be interesting to see
what appearance pathology as a medical discipline will have in a
fully digitised future.
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Take-home messages

c The internet has a large number of pathology-specific websites
(PSWs), which form a heterogeneous patchwork that is far
from being perfect.

c Although these web-based resources may be useful for daily
work, they are relatively unknown among pathologists.

c In practice, it may be difficult to find certain online resources
scattered over the internet, since a global PSW directory is not
available.

c In order to facilitate access to online media for pathologists, an
annotated list of 100 selected PSWs is presented here, which
may serve as a starting point for further studies.

c For immediate access to the resources on the internet,
establishment of a central catalogue listing and annotating all
PSWs available worldwide is suggested.
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