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According to the latest white paper on teleradiology 
issued by the European Society of Radiology, the field 
of teleradiology (TR) is defined as “the exchange of 
radiological images and patient-related data between 
geographically different locations for the purposes 
of primary interpretation, expert consultation and/
or clinical review by digital transmission” [1]. The 
overall aim of teleradiology and the rationale behind 
its introduction is to improve the overall quality of 
the health system and to reduce healthcare costs [2]. 
Practical implementation of TR has been dramatically 
facilitated by the recent rapid expansion of high speed 
information technology (IT) highways, by the low cost 
of large data storage facilities and finally by the ready 
availability of picture, archiving and communication 
systems (PACS). However, in practice, PACS technol-
ogy is not evenly distributed across the European 
Union. PACS availability is in general particularly 
high in northern Europe while it is low in some south-
ern Europe countries [3]. The demand for TR is driven 
both by a shortage of radiologists and by geographical 
concerns. Thus, in many Northern European coun-
tries, TR is routinely utilized for workload balancing 
or to provide remote, out of hours radiological cover-
age, for emergency readings or, to a lesser extent for 
subspecialty readings [4, 5]. These reasons are behind 
the emergence over the past decade of several national 
and international commercial TR providers in Europe, 
which have facilitated the outsourcing of diagnostic 
readings [4, 6, 7]. 

In contrast to northern Europe, TR is not as common in 
southern Europe. There are several possible reasons for 
this, such as a technological gap in implementation, the 
larger availability of radiologists and also more restrictive 
legislation and guidelines in some countries [8, 9]. 

DESIGN oF SUrvEy oF ITAlIAN TElErADIoloGy
In June 2014 the Italian Informatics Chapter of the Soci-
età Italiana di Radiologia Medica (SIRM) conducted a 
questionnaire, web-based survey of radiologists to obtain 
an overview of the current status of the implementation, 
infrastructure and application of TR in Italy. A section of 
the questionnaire was devoted to determining the opinion 
of TR held by radiologists and to assess how the future of 
TR was perceived [10].
The basic questionnaire was developed by two Italian 
radiologists and incorporated improvements and sug-
gestions provided by a multidisciplinary group of Ital-
ian experts. The survey was sent via the mailing list of 
the SIRM to all radiologists actively working in Italy, in 
both private and public hospitals. Survey Monkey statis-
tical tools were used for the analysis of the quantitative  
data [11].
The survey contained 19 questions designed to gather 
information on the geographical location, age, institu-
tion and title of the participating radiologists, on the TR 
infrastructures available to them, as well as the radiolo-
gists’ practical experience of TR and finally on the overall 
opinion of the interviewee on TR. Responders were also 
asked to select the major advantages and disadvantages of 
TR from a provided list of possible answers. 

rESUlTS
A total of 1599 radiologists, corresponding to 17% of all 
Italian SIRM members, participated in the online survey. 
The majority of responders worked in public hospitals. 
Out of the total number of survey participants, 29 % 
occupied  academic positions or were directors of radiol-
ogy units.
Eighty-nine percent of responders had a PACS available 
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in their working environment. There 
was no difference in PACS availability 
between private and public practices. 
Sixty-five percent of participants had 
a digital signature available at the time 
of the survey. Table 1 shows the num-
ber of radiologists using TR in their 
clinical practice and in which physical 
location.
The large majority of TR users sent 
their reports via a direct connection 
with the RIS. In contrast, clinical infor-
mation on the patient was obtained via 
a direct connection with the RIS in 
only approximately half of cases. In a 
smaller number of cases, clinical infor-
mation was obtained by phone, fax or 
via a dedicated IT platform. A small 
minority of respondents received rel-
evant clinical data by e-mail or by text 
messaging.
The majority of survey participants 
(81%) used an intra-mural implemen-
tation of TR, meaning that they report 
examinations from a radiology unit 
physically located within the same hos-
pital or in a different hospital belonging 
to the same group or Institution. The 
main use of TR was for emergency calls, 
followed by night and weekend coverage 

and in a smaller number of cases for 
smoothing out uneven workload dis-
tribution [12]. Only a small minority 
(12 %) of responders reported using an 
extra-mural set-up, that is one in which 
the interpreting radiologist was work-
ing for completely separate company or 
institution and not related or affiliated 
to the one that is providing care to the 
patient [1]. 
TR outsourcing was used more fre-
quently in private institutions than by 
public hospitals. Only a very small per-
centage of radiologists used TR to report 
cases from home or using a mobile 
device.
Several reasons were cited for requesting 
a second opinion by TR. In decreasing 
order of importance these were: diffi-
cult cases; neuroradiology consultation; 
to assess indications of interventional 
procedures. A small minority of respon-
dents requested a second opinion from 
a pediatric radiologist. 
Sixty-two percent of participants in the 
survey held an overall positive opin-
ion of teleradiology while 80% (thus 
including 18% who currently had a 
negative opinion), were convinced that 
TR has a positive future. Radiologists 

already using TR had a higher opin-
ion of the approach than those who 
had not yet adopted TR in their clini-
cal practice. Radiologists working in 
private practice had a higher level 
of positive attitude to TR than those 
working in public institutions. Aca-
demic radiologists and Directors of 
Radiology units were generally more 
positive regarding TR than radiolo-
gists working in other positions. 

The survey found that the main con-
cerns of survey participants regarding 
TR were: fear of losing control over their 
business; instability in the job market 
and in radiologists’ income; reduced 
quality of reports; loss of radiological 
skills, negative effect on resident’s train-
ing and slowness in communicating the 
results of urgent examinations [Table 2] .

DIScUSSIoN 
TR is looked on favorably by the major-
ity of Italian radiologists who,  in general 
think that the approach has a positive 
future. 
In Italy insourcing (i.e. use of Teleradiol-
ogy within the same institution) is the 
prevalent form of TR, while outsourc-
ing is rare. In the large majority of cases, 
insourcing is adopted for emergency 
coverage, and at nights and for weekend 
shifts. Requesting a second or subspe-
cialty opinion is another common appli-
cation of TR.

This relatively conservative approach is 
in stark contrast with the northern 

TABlE 1. Break-down of responses to the question whether the responding radiologist used teleradiology and, 
if so where? 

TABlE 2. The survey also investigated the concerns of radiologists regarding Teleradiology.  The responses are shown above 



European and North American vision of TR, where outsourc-
ing is very common [13–18]. 
There are several possible reasons for these discrepancies. 
First of all, Italy has a very high population density and the 
second highest number of radiologists per head of population  
in Europe (after Denmark) [19], so the need for extra-mural 
TR is correspondingly lower. 
Secondly, Italy has restrictive guidelines on the use and 
implementation of TR, in that outsourcing is allowed only in 
those screening examinations, such as mammography, which 
require double reading. Italian guidelines allow routine intra-
mural TR between different locations, if these are within the 
same radiology unit and in the same hospital, or between radi-
ology units or departments when they are located in different 
hospitals within the same Institution. 
A subject of recent debate in Italy has been whether a tech-
nologist may be allowed to carry out conventional radio-
grams without contrast media administration to outpatients 
upon  the prescription of the referring general practitioner, 
without a radiologist being present in the health facility 
to justify the request and to obtain informed consent. In a 
recent lawsuit, the ruling was that justification of each indi-
vidual X-ray examination is the sole responsibility of the 
radiologist [20].
Thirdly, language barriers probably represent a limitation to 
cross-border implementation of teleradiology.
White papers on radiology from both the European Society 
of Radiology (ESR) and the American College of Radiologist 
(ACR) state that “patients are the primary focus; first and fore-
most, all TR relationships should be patient-centred” [18, 21, 
22] The UK’s Royal College of Radiologists (RCR) similarly 
affirms that an “optimum radiology service is one provided 
locally where radiologists can maintain a regular dialogue 
with both referrers and those acquiring the images; only in 
this model can patients benefit fully from the integration of 
imaging into the pathway of care” [23–25]. 
Italian radiologists also seem to believe that the best radiology 
service is one provided locally as described above by the RCR. 
However, they also believe that there are other circumstances 
in which TR can be beneficial, in particular for obtaining a 
specialist second opinion or subspecialty expert opinion or 
for overnight and weekend coverage wherever the use of TR 
in such situations is approved.

There is a significant methodological limitation to this study 
in that only 17% of all radiologists registered with  the SIRM 
responded to the survey. Also, the individuals responding to 
the questionnaire might have been more motivated to answer 
because of their personal interests or because they are more 
familiar with and knowledgeable of IT in general. For this 
reason the results of this survey do not necessarily reflect the 
opinion of the entire Italian radiological community. 

coNclUSIoN
The survey found that Italian radiologists feel that the most 
important advantage of teleradiology  is the possibility of 
working in a collaborative network. A major point of concern 
to radiologists is that teleradiology is too impersonal and that 
contact with the patient and referring clinician may be lost. 
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The survey found that  in Italy the vast majority of Teleradiology operations are 
carried out within different departments of the  same hospital or institution. Stock 
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