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Abstract. Services offered by Internet are increasing
continually and 15,000 medical websites covering all
the specialties are available presently. Finding rele-
vant information with a spider-web organization is
difficult. We recommend starting with hierarchical
lists which propose a selection of sites corresponding
to medical specialties. We give our selection of impor-
tant radiological websites dealing with image data-
bases, case reports, radioanatomy and continuing
medical education. While surfing the Web, an evalua-
tion of the quality of websites is necessary. We used
quality criteria proposed by Darmoni to rate the
quality of ten websites. The global quality is good;
help pages and external links are the main noticed
shortcomings. All webmasters should pay attention
to quality criteria and show visible marks of Darmoni
criteria on their home page. To be able to foresee
which Internet options should be developed, we eval-
uated our website and sent a questionnaire to our us-
ers. Clinical cases are the most requested facilities;
they could be used for continuing medical education.
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Introduction

The medical world has been included in the transforma-
tion of society’s communication means, and more than
15,000 medical sites are available presently. Websites
are located mainly in the United States and are provid-
ed by universities, scientific associations and hospitals.
They cover many specialities including dermatology
[1], odontology [2] and pathology [3], and radiology.
These sites represent huge amounts of knowledge which
can be reached from work or from home, but the lack of
hierarchical organisation of this spider-web network
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leads to the two main problems encountered by the nov-
ice “nternaut” how to find the website containing the in-
formation he is looking for and how to check the quality
of the information discovered [4].The purpose of this
paper is to suggest the current state of the art of the ra-
diological websites, present our methodology to find in-
formation and define our quality criteria to evaluate the
sites” quality. These data are developed in the first two
sections. Since the Internet is constantly changing, this
state of the art will be ephemeral; thus, in order to be
able to foresee the evolution and to help people who
are interested in making their own website, we conduct-
ed a study of the requests on our site and a poll of our
users. The results of the survey and their conclusions
are presented in the third section.

How to find radiological sites
Site-seeking tools

To find a website highly empirical methods are used.
The easiest method is to get the address in a publication
dealing with the Internet [5] or in an advertisement.
Some sites, such as Pubmed, which allows Medline’s
bibliographic requests, are well known and its address
(http://www.ncbi.nlm.nih.gov/PubMed) is widely circu-
lated. From a website links are often created by the
Webmaster to other sites dealing with the same or com-
plementary subjects, and information can be found by
“surfing” from site to site by following these. This way
of looking for information is time-consuming and the
quality of the search depends on the quality of the avail-
able links. To overcome these disadvantages, sites with
specialised hierarchical lists of homepages classified by
topic can be set up. Webmasters define the topics (cardi-
ology, radiology, etc.), initiate links and ensure that they
are kept up to date. We propose a list of such sites, the
first two of which are regarded as references for infor-
mation retrieval for English and French speakers, re-
spectively [6]:
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Table 1. Names and addresses of main servers of image databases
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Name Address

proposed services

University of Nancy

Medical School of Grenoble
imavu.html

Library University of British Columbia http://cpmcnet.columbia.edu/dept/

radiology/TUTORIAL/
EMBBS Radiology Library

http://www.spieao.u-nancy.fr/

http://www.embbs.com/xray/xr.html

Images concerning AIDS.
Computer assisted teaching of chest imagong
and temporo mandibular joint

http://www-sante.ujf- grenoble.fr/SANTE/imavu/ US images concerning vascular diseases

(150 images)
Images of congenital malformations
(fifty cases)

Normal and pathological plain films and CT

http://www.njnet.com/ ~ embbs/xray/

ctscan/ct.html
University of Toronto
Dr. Morimoto’s Image Library

Shimane Medical University
Radiology.html

Harvard University/Brigham RAD

http://www.utoronto.ca/imaging/images.htm
http://www.osaka-med.ac.jp/omc-lib/noh.html
http://www.shimane-med.ac.jp/IMAGE/

http://brighamrad.harvard.edu/

Images data base
Images data base
3D MR images data bases

3D MR images data bases

http://www.medmatrix.org/index.asp
http://www.chu-rouen.fr/ssf/ssf.html
http://www.caducee.net
http://www.cc.emory.edu/whsl/medweb.html
http://www.spinnaker.fr/siteor.html

On some sites information search can be carried out us-
ing key words, and these are very useful when looking
for, for example, a specific disease. In order to find cor-
rect terms we recommend as first choice two servers us-
ing a glossary of indexed medical terms such as the
MESH for Cliniweb:

http://omni.ac.uk
http://www.oshu.edu/cliniweb

Sites of hierarchical lists are very convenient, especially
when starting to look for information on the web. The
limitations of such sites are a lack of completeness, be-
cause all the information available is not referenced.
The quality of such sites depends on the frequency with
which they are updated.

When these two methods fail, use of search engines is
necessary. With these servers, web sites can be found us-
ing key words (e.g., Alta Vista) or topics (e.g., Yahoo).
An automatic indexing of all the referenced sites is per-
formed 24 h a day by a syntax-analysing program:

http://www.altavista.com/
http://guide-p.infoseek.com/
http://www.yahoo.com/
http://lokace.iplus.fr/
http://www.nomade.fr/
http://france.ecila.com/
http://www.metacrawler.com/
http://www.dogpile.com/

The above websites are very easy to use and regularly
updated, but no quality control is performed and the an-
swer to a request can include thousands of sites. Once

interesting sites are found, the address has to be kept as
a “bookmark” or “favourite”.

Our selection of radiological websites

Using the hierarchical list of Rouen University, Medi-
calMatrix and their suggested links between the sites,
we propose a selection of the most interesting radiologi-
cal sites. They are classified according to the services of-
fered: image databases, case reports, radioanatomy,
continuing medical education and debates (anyone is
able to make their own list according to their particular
needs [7]).

Image databases

A wide range of images, including plain films, ultra-
sound, CT and MR images, are available on radiological
servers, with our selection presented in Table 1. The im-
ages are classified either by acquisition method, con-
cerning a certain part of the body, or by pathology. Po-
tentially any kind of image and its comment can be
found because these image databases are well stocked.
They are very useful for students and teachers because
they can rapidly get an example of a precise pathology.
One important limitation is the frequent lack of clinical
context. Another drawback is the medium quality of
the images especially for digitised plain films. To limit
the size of the digital files and afford rapid image dis-
play, digitisation is usually performed with low resolu-
tion. The long delay needed to transfer and display the
3D image databases provided by some American uni-
versities limits their use.
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Table 2. Name and addresses of servers with more than 100 clinical cases

Name Address Language Number Easy access Interactivity
Harvard University http://brighamrad.harvard.edu/ English > 150 Yes Yes
Indiana University http://www.indyrad.iupui.edu/ English Unknown No No
Case Western Reserve University  http://www.uhrad.com/ English > 100 n No
Laurie Imaging Center http://130.219.15.246/ English > 100 Yes No
Nagasaki University Hospital http://www.dh.nagasaki-u.ac.jp/rad/ English Unknown No No
of Dentistry
University of Alabama http://www.rad.uab.edu/Radiology/ English 420 No No
UAB_Radiology_Teach_File/
TF_main2.html
Wayne State University http://www.med.wayne.edu/diag English > 100 No No
Radiology/wsuhomepage.html#Cases
Radiology Museum http://www.sbu.ac.uk/ ~ dirt/im0.html English > 100 Yes Yes
Penn State University http://www.xray.hmc.psu.edu:80/tf. html English > 100* No No
Virtual Radiological http://radserv.med-rz.uni-sb.de/en.in- English/German  Unknown  Yes No
Case Collection dex.html
University of Washington http://www.rad.washington.edu English > 100 No No
Uniformed Services University http://radlinux1.usufl.usuhs.mil/rad/ English Unknown No No
home/teach.html
Virtual University of Radiology  http://www.med.univ-rennesl.fr/ French/English > 3500 Yes Yes

~ seka/bibliotheque.html

2 Site with clinical cases from several universities

Table 3. Names and addresses of servers with less than 100 clinical cases

Name Address

Bowman Gray School of Medicine
New York University

Boston VA Med Center
Dalhousie University

McGill University

Rush Presbyterian-St. Luke’s Medical Center
Tulane University

University of Alberta

University of Kentucky

Michael Tobin Radiology
University of Palermo

http://www.rad.bgsm.edu/radmain/htmls/cases/cases.html
http://nucmed.med.nyu.edu/RadPath/radpath.htm
http://med-www.bu.edu/bostonvamc/radcases/caseindx.htm?
http://bpass.dentistry.dal.ca/casestudies.html
http://www.rad.mgh.mcgill.ca/Teaching/TeachingFiles.html
http://www.rad.rpslmc.edu/ ~ afield/cotw.html
http://www.tmc.tulane.edu/departments/Radiology/rad_home/recasarc/recasarc.html
http://raddi.uah.ualberta.ca/ ~ hennig
http://fellowl.mri.uky.edu/

http://www.octet.com/ ~ mikety/residents.html
http://mbox.unipa.it/ ~ radpa/tf.html

Case reports servers

Case reports servers are a more sophisticated method of
information transmission, using the clinical cases which
are a traditional means of medical data transmission, fit-
ted to all specialities, and are very convenient.

The file display is not standardised; in the simplest
way, the past history is given first, followed by images
with their report and a diagnosis. A comment is some-
times included as well as a recall concerning the pathol-
ogy. A more sophisticated option consists of presenting
interactive files which stimulate the user’s thoughts.
The past history and the images are presented without
the reports. The user has to make a report and a diagno-
sis to get the expert’s advise. On our server an automatic
correction is performed (http:/www.med.univ-re-
nnesl.fr/ ~ seka/eval_connaissance.html). Case reports
can be classified either by speciality or alphabetic order.
When a significant number of cases is presented, several

search criteria are proposed in order to facilitate infor-
mation research [8].

To evaluate the quality of these servers, we counted
the available files. From all the radiological sites we
evaluated, only 12 had more than 100 clinical cases (Ta-
ble 2). In Table 3 we present the sites with fewer clinical
cases but which we found particularly interesting. As
mentioned previously, images are of medium quality,
because of low resolution during the digitisation process
or the use of compression algorithms to reduce transfer
delays.

Two servers proved very interesting because of their
interactivity, the first one located at Harvard University
(http://brighamrad.harvard.edu) and the second at Mar-
shall University School of Medicine (http://medi-
cus.marshall.edu/medicus.htm). The first site is called
“Finding the Path” and aims to teach how to make a di-
agnosis using interactive clinical cases. To achieve this
task, the student learns how and when to use lab tests.
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Table 4. Radioanatomy servers
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Name Address

Language Inter- Proposed services

activity

The visible human project
University of Washington

http://www.nlm.nih.gov/research/visible/visible_human.html
http://www.scar.rad.washington.edu/muscleatlas/

English  Yes Anatomical cuts

English  Yes Schemes of the muscular

Online Muscle Atlas system

University of Michigan—  http://www.med.umich.edu/Irc/Atlas/atlas.html English  No Anatomical cuts and
Atlas schemes

Uniform Service http://radlinux1.usufl.usuhs.mil/rad/iong/index.html English  Yes radioanatomy
University of Bethesda

Whole Brain Atlas http://count51.med.harvard.edu/AANLIB/home.html English  Yes Normal and pathologi-

University of Washington
Laurie Imaging Center

Anatomical Institute of
Paris

Virtual University
of Radiology

http://www.rad.washington.edu/AnatomyModuleList.html
http://130.219.15.246/database/frameanat.html
http://anatmac3.citi2.fr/anatomie/iconographie/icono.html

http://www.med.univ-rennes].fr/cerf/edicerf/
RADIO ANATOMIE/TABMAT.html

cal radioanatomy

English  No Squelettal radioanatomy

English  No Radioanatomy

French No Human anatomical
schemes

French No Texts, images of the

whole body

The second site is entitled “The Interactive Patient” and
has a virtual patient who briefly relates his history. The
user has to make a diagnosis after having asked for past
history, carried out a clinical examination and chosen
lab tests. No correction of the diagnosis process is per-
formed, and the exercise ends when the adequate diag-
nosis and treatment are proposed.

Anatomy and radioanatomy servers

Radioanatomy lends itself very well to computer-assist-
ed teaching: images and comments are at students’ dis-
posal; thus, everybody can learn at their own pace. A
list of the main servers is presented in Table 4. They sup-
ply a lot of good-quality images covering all the organs,
but few interactive options are available. We found
only three sites, “The Visible Man”, Bethesda Universi-
ty and Laurie Imaging Center, that offered such options
which make learning more attractive and effective.

This situation is due to the great difficulty of building
and maintaining such sites compared with the relative
simplicity of dealing with sites with no interactive op-
tions.

The Internet is a powerful tool to teach anatomy and
radioanatomy to the medical students and to practitio-
ners during continuing medical education and training.
The capabilities of 3D visualisation software are useful
in understanding complex images using alternatively
volume surface shaded rendering, translucency and
maximum intensity projection.

Most of the servers present plain films or CT scans
with the corresponding anatomical specimen and leg-
ends or text added. The lack of interactivity can induce
a passive reading. We prefer the possibilities offered by
more interactive servers such as The Visible Man, Uni-
versity of Bethesda or Laurie Imaging (Table 4). Im-
proving interactivity means very sophisticated programs
which are difficult to write and to maintain, and in order

to do so a specialisation of the site is necessary. This op-
tion has been used by the team in charge of the “Whole
Brain Atlas”: the server is very rich and offers many
possibilities but is dedicated purely to MR examination
of the brain. We do think that these options will be tak-
en by the majority of the websites dealing with radio-
anatomy teaching. The proposed virtual anatomy les-
sons have to be attractive in order to interest students
in universities as well as physicians for continuing medi-
cal education. Following this point of view, care should
be taken to present radioanatomy using all facilities of
the 3D display software available including various sys-
tems of volume rendering.

Servers of continuing medical education

The Internet should be a major tool for continuing med-
ical education (CME). It offers permanent access to reg-
ularly updated databases; nevertheless, it is not yet
widely used for this purpose. Some sites located in the
United States offer the opportunity to get credited
hours using The Internet (Table 5). All of these sites of-
fer the same performances: a case is exposed and several
questions have to be answered. An automated correc-
tion is performed, if necessary. The validation of the
credits is obtained after a good answer to a variable
number of cases. This number and the subscription’s
cost vary with the websites. The Accreditation Council
for Continuing Medical Education is in charge of the
validation of the sites. Once a site is accredited, it is for
all specialities.

Continuing medical education is certainly due to in-
crease, although the remaining limitations are the low
rate of connected computers in physicians’ offices and
the lack of diversity in information display.
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Table 5. Servers of continuing medical education
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Name Address html Fee Validation

Anderson Cancer Center, http://netcme.mdacc.tmc.edu/ $10/h A good answer to five clinical cases is

University of Texas mandatory

Radweb, cme course, University http://www2.umdnj.edu/radweb/ Free After image analysis a questionnaire

of Medicine of New Jersey intr_cme.html has to be completed®

The Virtual Hospital, http://vh.radiology.uiowa.edu $45 After image analysis a questionnaire

University of Iowa of 12 multiple-choice questions has to
be completed

University of Washington http://www.rad.washington.edu Registration $25, One cme credit validated for ten clini-

then $10/h cal cases analysed with at least one

good answer to questions

Loyola University, Chicago http://www.meddean.luc.edu/lumen/ Registration is mandatory to access
the site

Camberra Hospital http://xray.anu.edu.au/cgi-bin/cme/  — Multiple-choice questions (evaluation

cme-dbm.pl in progress)
The Interactive Patient http://medicus.marshall.edu/medi-  Free Examination, diagnosis and treatment

cus.htm

The Uniformed Services
University of the Health Science,
Bethesda

rad/home/teach.html

http://radlinux1.usufl.usuhs.mil/

of a virtual patient

- Evaluation modalities not yet fixed

Fee amounts in U.S. dollars

2Each case is 1 cme credit worth, and immediate results are obtained by e-mail

Forum servers

The Internet is a very powerful communication tool,
having been designed to allow easy transmission of mes-
sages. This functionality is used with electronic mail and
for chat rooms which are popular amongst the general
population. Concerning the radiological world, this op-
portunity to have a discussion or to ask for advice is not
widely used. We found only four sites which offered ac-
cess to a forum page: the universities of Harvard
(http://brighamrad.harvard.edu/), = Rennes  (http:/
www.med.univ-rennes1.fr/ ~ seka/frameSB1.html),
Grenoble (http://ujf-iab.ujf-grenoble.fr/health/) and
Lyon (http://194.167.219.18/). For all these forums, re-
flections or questions concerning subspecialties (e.g.
neuroradiology, interventional radiology, contrast medi-
um) are proposed and everybody is free to give their ad-
vice or comments.

Two websites offer the possibility of seeking advice
for difficult situations: servers of Rennes (http:/
www.med.univ-rennes1.fr/ ~ seka/frameSB2.html) and
Nagasaki  (http://www.dh.nagasaki-u.ac.jp/rad/). On
these two sites virtual staff with anonymous clinical
cases and their requests are sent to a specialist or a
group of specialists. After resolution of the problem,
these exemplary cases are available for consultation on
the server. In Nagasaki 147 cases were transmitted in
1 year and 57 didactic ones were left on the server. The
main drawback described by the site’s webmaster was
the small amount of images which could be sent, with
some consequent difficulties in performing a good re-
port of an examination [9]. These problems should dis-
appear with new interfaces which will be designed to
prepare and consult easily digital files [10, 11].

Discussion

The information presented in this paper is not exhaus-
tive and will be rapidly out of date because of the con-
tinual evolution of the Internet: websites disappear and
are created every day. Improvement will occur in image
quality, with digital data from CT, MR or ultrasound im-
ages to be directly transferred on websites. As these files
will be larger, network performances will have to be in-
creased at the same time in order to keep the same or re-
duce delay in transferring and displaying images.

Quality of the radiological websites

Evaluation of the global quality of a website as well as
evaluation of the information validity is not easy. As
demonstrated by Impicciatore et al. [12], poor informa-
tion can be transmitted with the web. They looked for
sites dealing with “fever treatment of a child”. They
have clearly demonstrated that the majority of the sites
gave erroneous information by recommending either a
bad way of taking the temperature or giving wrong rec-
ommendations concerning the start of a drug course.
Only few sites gave adapted information, and they did
not appear in the first choices. Wrong information was
given before the advent of the Internet, of course (i.e.,
such problems occurred previously with papers). With
the Internet, controls are difficult to set up or enforce;
thus, no denial can be diffused. To overcome this diffi-
culty it is important to check the credibility of the site.
Its selection in a hierarchical list of a specialised server
can be a guarantee to some extent. The systematic
search of specific quality criteria is also necessary.
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Table 6. Darmoni criteria

Institution’s name

Last update

Authors

Target of the Website

Grants

Justification of the site

Editorial committee

Webmaster’s identity

Electronic mailbox for criticisms, comments, suggestions
Information corresponding to evidence-based medicine
Internal search engine to facilitate the search of information
General index of all html documents htmlof the site
»What’s new?* heading to visualize quickly the site’s innovations
Help page

Map of the site

Regular checking of the validity of the hyper-links

In the event of modification of structure of a site, links between old
html documents and new ones

Navigability: easiness of the information research
References to the original sources

Selection of external hyper-links

Distinction between internal and external hyper-links

The number of computers connected to the site and number of vi-
sualized documents

Darmoni criteria

Since the conventional reviewing methods are not
adapted to this new communication tool, new evalua-
tion criteria have to be found. Several papers which
deal with new scales have already been published [13,
14, 15]. Darmoni made a synthesis and suggested using
22 criteria to evaluate the sites (Table 6). The aim is
not to judge the quality of the information but to focus
on the architecture of the site and on the help provid-
ed to find information. As mentioned previously, the
main problem encountered on the Internet is to find
information. Another goal of this evaluation is to mea-
sure the originality of the work. It is easy to build a
site by copying data from other sites or to enable
links.

Table 7. Scores of ten servers evaluated with Darmoni criteria

Y.Rolland et al.: Radiology on Internet

In practise, for each of the 22 criteria, one point is
given if the conditions are fulfilled. A score can be cal-
culated and this allows the comparison of several sites.
We did this comparison for ten sites, and the results are
presented in Table 7. The main gaps which were obvious
were the lack of search tools to help find data using key
words, of help pages and of instructions. Concerning
Laurrie Imaging Center, no clear statement concerning
authors and the origins of the available data are present-
ed on the homepage. Despite this, it is an excellent clin-
ical-case website. For the Virtual University, insufficien-
cies concerning the lack of site map and links with other
sites were noted.

Discussion

In dealing with a new means of communication, new
presentation rules have to be established [16]. Care
must be taken to respect presentation constraints, and
to find a good balance between image quality and the
time needed to display an image [17]. The quality of
the sites has to be objectively recognised by all: several
scales have already been discussed [18].

The major changes introduced by the Internet is
changing our social behaviour, and this will have reper-
cussions on the medical world [19, 20]. These modifica-
tions will be considered as improvements if the informa-
tion available is of good quality. Webmasters must pay
careful attention to this and ensure that the homepage
points out that the quality of the site is one of their
main concerns. Information verification is the first rule
and should be performed by a reading committee. On
the user’s side, all “internauts” should look for the qual-
ity criteria before using a site.

In conclusion, it is imperative for webmasters to en-
sure the quality of information and show that they ac-
tively promote it by revealing visible marks of the crite-
ria of Darmoni. The checking of the data by an editorial
board identified is obviously the first rule to be respect-
ed. Any user of a site will have to seek these elements
ensuring the pertinence of the site consulted to them-
selves.

Name Address html Score (max. 22)
Laurie Imaging Center http://130.219.15.246/ 12
Anderson Cancer Center, University of Texas http://metcme.mdacc.tmc.edu/ 14
Radweb,cme course, University of Medicine of New Jersey  http://www2.umdnj.edu/radweb/intr_cme.html 14
The Virtual Hospital, University of Iowa http://vh.radiology.uiowa.edu 16
University of Washington http://www.rad.washington.edu 14
The Interactive Patient http://medicus.marshall.edu/medicus.html 14
University of Nancy http://www.spieao.u-nancy.fr/ 15
Whole Brain Atlas http://count51.med.harvard.edu/AANLIB/home.html 16
Harvard University—Brigham RAD http://brighamrad.harvard.edu/ 15
Virtual University of Radiology http://www.med.univ-rennes1.fr/cerf/cerf.html 19
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How to implement a radiological site

We are sure that we shall use the Internet more and
more in the future, but it is difficult to foresee which op-
tions will be plebiscitary. Technological evolutions
(transfer speed, ease of connection) as well as users’ re-
quests will also influence the choices made by webmas-
ters. To evaluate our users’ expectations, we have analy-
sed the connections’ rates on our website and conducted
a survey. We are able to determine which of our services
are most popular and what kind of services are expect-
ed.

VUR site presentation

The Virtual University in Radiology (VUR) started in
1997. Its aim is to teach radiology and medical imaging
[21, 22]. It has been built by using the database of the
multimedia server of the French Radiology Council cre-
ated in 1994 [23]. It includes more than 3700 clinical
cases (16,000 images) and a library of more than 15
books covering all the imaging specialities. Surfing in-
differently on both databases is possible with the power-
ful search engine which has been previously developed
[24, 25]. Using this software, which also analyses medi-
cal syntax, various computer-assisted learning modules
with associated evaluations using multiple-choice ques-
tions and evaluated lectures have been developed [26].
A forum and a virtual staff allow a place for information
exchange. A secretariat exists to allow registration and
to obtain a password, which allows student evaluation
and statistical collection to be performed.

Statistical analysis of connections to the VUR

The server of the CERF started in 1994, with the first
statistics of the connections dating from 1995. The daily
connection rate began at 1500, increased to 3000 in
1996 and to 15,000 in 1997. In the same period the num-
ber of connected computers rose from 150 to 300 and
then to 1000. After an important development in the
first years, connections stabilised at around 20,000 per
day. No significant variation occurs during the year.
The VUR started in August 1997, and after a 6-
month period 630 persons had registered and could ac-
cess all the services; among them, 90 % were medical
doctors, 50 % were working in a hospital, 25% in pri-
vate practices and 15 % were trainees. The geographical
distribution shows that 15% are foreigners (primarily
French speakers), but one also notes Italian, Spanish
and Brazilian users. To know which facilities of the serv-
er are used, we analysed the statistics over a 3-month
period. The requests are concentrated mainly on the
clinical cases (70% of the requests), and then comes
the library (10% of the requests); finally, the informa-
tion retrieval by an indexing system called ADM-IN-
DEX [25] is requested as much as the 15 books of the li-
brary called Edicerf. For the evaluations one also realis-
es that the multiple-choice questions are used 12 times
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as much as the clinical question cases. As for access to
the guides or the general public documents, they are
much less important.

User survey

In February and March 1998 an investigation was ad-
dressed to the registered participants at the Virtual Uni-
versity. This questionnaire was sent to the 931 registered
users and was also put online on the site’s homepage.
The participation rate was 15 %, two thirds using con-
ventional mail and one third using the Internet.

We present hereafter the questionnaire and the an-
swers:

1. Profession: 90 % were medical doctors; among them
63 % were radiologists, 9% general practitioners and
12% trainees. Of all users, 57 % had hospital exercise
and 25 % were in private practice.

2. When do you use Internet? 74 % use it during their
working time, 26 % at home.

3. Which are your hardware and software? Personal
computers are used mainly with Netscape Navigator.

4. How did you discover VUR? 34 % from reading a pa-
per, 26 % while looking for information on the net, 26 %
during conventions.

5. What is the frequency and the duration of your Inter-
net and VUR connections? 24 % of the users get con-
nected on VUR several times per day, 46 % several
times per week, 36 % periodically. The duration of each
connection on Internet is approximately 30 min with
10 min on VUR.

6. Why do you get connected to the Internet and the
VUR? The main reason to get connected is to search
for information and to exchange opinions in forums.

7. How do you evaluate VRU? Globally, Virtual Uni-
versity is judged in a positive way by 56 % of users:
19% consider the site very good; 38 % good; and 25 %
of medium quality. No answer was given by 15 %.

8. How do you judge the functionality? The clinical
cases database is the most used functionality (77 % of
cases): the main criticism concerns the medium image
quality. The library is used in 50 % of cases and is judged
positively in 42 % of the cases. The search engine is used
in 43 % of cases and is considered as good in 33 % of the
answers. The knowledge evaluation module is used in
56 % of cases, the forums and virtual staff in 32 %.

9. What new functionality would you like? Mailing lists
and interactive forums come first, followed by interac-
tive patients.

10. How do you organise your continuing medical edu-
cation? It is based mainly on papers and book reading
associated with refresher courses. CD-ROMs and the
Internet are actually used less.

11. Would you be interested in getting credits for CME
using the Internet? The majority of users agree with
the use of the Internet but only to validate a quarter of
the credits.

12. What is the size of your CME budget? The annual
budget of CME represents more than 5000 FF for 42 %
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of the cases, between 1000 and 5000 FF for 30 %, and
30% gave no answer.

13. Would you be ready to pay a subscription for the
VUR? One half of users are not willing to pay, the other
half is willing to pay approximately 500 FF per year.

Discussion

It can be said that the most required services are the
clinical cases. The radiologists wish interactive functions
but still use multiple-choice questions very often. The
Internet is not the principal tool for continuous training
but could be a part of it for 25 %. Connection times are
short and it is thus essential that the internal search en-
gine of the site be effective and make it possible to find
information quickly. The quality of the images must be
improved concerning the images of standard radiology.
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