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Optimizing It infrastructure in 
a provincial hub hospital and 
active oncology research centre
The Reggio Emilia hospital is a highly prestigious clini-
cal research centre located in the North of Italy. Not only 
with 900 beds in the central research unit, the institute 
is also linked to five additional rural satellites so, as a 
whole the group deals with a total of over 530 000 peo-
ple from throughout the surrounding area. 

The IT infrastructure required to maintain this complex 
establishment running smoothly and at maximum effi-
ciency has itself to be of utmost efficiency. We spoke to Dr 
Marco Foracchia IT Medical systems manager who is the 
“chef d’orchestre” of a system generally considered to be 
a top example of leading edge advanced IT management

Q   Before we get into the details of the IT systems, first a word 
about the Reggio Emilia Hospital itself. It is classified as 
IRCCS (Istituto di Ricovero e Cura a Carattere Scientifico)  
or Institutes of Hospitalization and Scientific Care, which is  
a title awarded to only a few hospitals that have gained spe-
cial  “recognition of the scientific nature in clinical areas of 
expertise” . What are the hospital’s main areas of expertise? 

In fact, our  “Santa Maria Nuova” hospitial in Reggio 
Emilia is a reference hub for the whole province of Reggio 
Emilia which is located  in the north of Italy between Parma 
and Bologna. As a reference hub the hospital covers all disci-
plines. The provincial healthcare system also comprises five 
smaller general hospitals.

In addition, our hospital has always been very active in 
cancer treatment and research, and in recent years has com-

mited to develop and institutionalize its focus on Oncology. 
It has now been officially recognized as a research institution 
(IRCCS) and is in the process of being accredited by the 
Organization of European Cancer Institutes.

Organized in 53 units, the hospital currently has around 
900 beds. We have around 51 000 patient admissions per year, 
one fourth of which are related to oncological pathologies. 

Q  What’s the role of IT in your hospital, and how is it 
managed?

We spend around 3% of the total hospital budget in IT, 
which is very high by Italian standards (the Italian national 
average is 1% of total hospital budget allocated to IT).

This strong commitment to, and recognition of, the 
importance of IT in our hospital has led over the  years to the 
setting up of a comprehensive IT infrastructure that encom-
passes not only our main Reggio Emilia hospital, but also 
the satellite hospitals throughout the province. This structure 
enables every hospital and every public healthcare facility in 
the province to share the same network, the same IT systems, 
the same PACS, the same Clinical Repository, etc., etc. 

Right from the beginning, that is at the procurement 
stage, all systems are designed to be properly integrated into 
the general IT environment. The outcome  is a scenario 
where a fully data-integrated province-wide healthcare sys-
tem provides in real time all information to any healthcare 
professional..

We are now in the progress of being evaluated by HIMSS 
for the Level 6 classification of the European EMR Adop-
tion Model (EMRAM). We are proud of this since this is the 

Dr Marco Foracchia is Medical iT 
sytems Manager at reggio emilia 
hospital, whose iT budget, as a pro-
portion of the total hospital budget 
is three times the Italian average

The “Santa Maria Nuova” hospitial in Reggio Emilia is a reference hub for the 
whole province of Reggio Emilia which is located  in the north of Italy between 
Parma and Bologna..
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penultimate grade of the EMRAM grad-
ing system. Of course this is the result of 
all the work and the effort put into sys-
tems and data integration, which go well 
beyond the simple acquisition of IT sys-
tems or individual diagnostic equipment.

And we’re dealing with much more 
than straightforward radiology applica-
tions.The management of “exotic” imag-
ing, such as non-radiology has to be gov-
erned by the same underlying principles of 
data integration and sharing.  

Q  Now a word about the radiology and 
other imaging services. What imaging 
modalities do you have? What about 
the satellite hospitals?  How do you cur-
rently deal with non-DICOM imaging ?

The hospital Radiology and Nuclear 
Medicine services cover almost all types 
of traditional radiological imaging. We 
currently have 6 CTs,  3 MRIs, 9 DRs, one 
PET-CT, one SPECT-CT, 2 X-Ray Angi-
ography devices and 6 radiological ultra-
sound devices. Our  Medical Physics unit 
supports the Radiology and Nuclear Med-
icine services by managing the modalities, 
leading the procurement processes, and, 
together and in co-operation with the IT 
department, in designing, implementing 
and managing the IT infrastructure.

The provincial hospitals are also well 
equipped, with 5 CTs, 24 Digital Radiog-
raphy devices, 3 MRIs and several Ultra-
sound devices. These devices are also 
managed by the same central Medical 
Physics unit and IT department.

All these devices are networked to a 
single PACS system (Carestream); the 
radiology services thoughout the whole  

province have been  completely filmless 
since 2003, and have been completely 
paperless since 2010.

Many more ultrasound devices are 
used in other non-radiology units, and 
even if they can be technically categorized 
as being within the structured DICOM 
wworld, in parctice it is difficult to assimi-
late them with the devices used in the radi-
ology services since their use is very often 
far outside the traditional workflow. 

Their management is a completely dif-
ferent issue… traditionally they have been 
ostracized from the PACS and have not 
therefore been able to be managed at all.

Non-DICOM imaging can be a pretty 
“wild” field, comprising several different 
devices and data types. The field ranges 
from well known, common systems such 
as endoscopy imaging, up to the handling 
of data from EEGs or spirometry exami-
nations which are even difficult to classify 
as “imaging”. Of course, they can always 
be thought of as images, in the sense that 
they involve the storage of recorded traces, 
but the actual information needed for fur-
ther processing by specific software is both 
graphical and numerical (i.e. a signal).

Some manufacturers of such non-
DICOM devices and data types plan 
future migration of their devices to com-
ply with DICOM standards. However, in 
practice this trend is limited to data types 
that can be easily assimilated with existing 
DICOM standards (e.g. endoscopy images 
can be “dicomized”) and to other fields 
that have a sufficient “mass”, in terms of 
economic interest, to justify the necessary 
investments. 

Many different “niche” devices man-
age data types that can neither be eas-
ily assimilated into any existing DICOM 
entity, nor, because of the limited number 
of devices existing worldwide, can they 
justify the investment needed for develop-
ing DICOM conversion software and the 
necessary PACS integration systems.

All the data generated by these “exotic” 
devices has either been managed by local, 
proprietary systems (also known as “local 
silos”), or — in many cases — not man-
aged at all.

In a recent study sponsored by Car-
estream, we tried to take a census of all 
these extra-radiology devices, classify 
them, and estimate the amount of data 
generated by each one. We estimated that 
36 different types of extra-Radiology 
modalities are currently generating data 
that “would be worth storing”. Of these 
36, only 7 sources are natively DICOM or 
could be converted. They account for only 
24% of the total amount of data generated. 
The remaining device types can in some 
cases be connected to XDS repositories, 
but in most cases are not designed to be 
integrated at all.

This situation is common to most hos-
pitals that have reached a sufficiently high 
level of specialization and have therefore 
acquired many different highly specialized 
technologies.

It is of course possible simply to “sur-
vive” with a silo-based management or by 
just giving up the storage and manage-
ment of most of these types of data. But, 
in Reggio Emilia the context is changing....

Q   What is changing with respect to the 
management of extra-radiology infor-
mation ? 

There are three driving forces which 
are becoming more and more relevant 
and are moving beyond radiology into 
extra-radiology imaging. These drivers 
are:  regulatory issues, multidisciplinary 
care paths;and research activities. 

Regulatory issues. 
Italian, and to some extent European 

regulations require us to properly store 
data and, upon request, be able to give 
it back to the actual owner: the patient. 
This has always been normal practice 

Carestream Vue Archive was the selected solution for the multiple data inputs. “Having a true vendor-neutral 
clinical image repository means my facility can ingest all data formats without interrupting data flow” says Dr 
Marco Foracchia..
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for the most traditional pieces of clinical 
information, namely Medical Records, 
Radiology and Laboratory results. Now-
adays patients are becoming more and 
more demanding. They want to have the 
video of their endoscopy, they want to 
have the images taken by the pathology 
department of the biopsy specimens, 
they might even want to have the video 
of the surgery performed. Basically the 
bottom line is: if you acquire data, you 
have to be ready to give it back to the 
patient at some time or another… and in 
reality, more and more often the patient 
will ask for it.

Recently our hospital region has 
undergone a detailed inspection of all 
our IT systems by government authori-
ties, during which the biggest focus and 
most relevant issue was “privacy”, in 
terms of “proper management of data”. 
The clear statements was: “if you store 
data, it has to be properly managed”.

Multidisciplinary Care Paths
The second driver is Care Paths. They 

have of course always existed in a very 
basic form… For example, when neces-
sary, a GP would send the patient to 
several specialists one after the other. 
The GP would then gather their reports 
and share them with other specialists to 
acquire more reports that finally gave 
the necessary overview to reach a defini-
tive diagnosis and to define the appro-
priate and necessary treatment. 

This process has evolved and  is 
gradually being restructured, now 
going under the name of “integrated 
care”. Information shared by all the 
healthcare professionals involved in 
the path cannot be limited to reports 
any more: information has to include 
all data generated in the process. This 
implies both the need to store the 
information appropriately and the 
need to share it among professionals 
(and the patient!).

Sharing information in Care Paths 
becomes even more relevant when they 
involve peripheral points of care for 
initial assessments and follow-up and 
when the central acute-oriented hospital 
is limited to highly specialized diagnos-
tic procedures and the main therapeutic 
processes. 

Research
Last, but not least, research in the 

medical field is changing. It is no longer 
based on simple data being gathered off-
line in paper or electronic forms. More 
and more research projects involve 
the acquisition, storage and exchange 
among researchers of image or numeri-
cal data, very often acquired by highly 
specialized devices. Pharmaceutical 
companies increasingly carry out clini-
cal trials which require the availability of 
raw imaging or numerical data directly 
acquired from devices.

Analysis of impact 
In order to try to assess objectively 

the first two “trends”, we involved a 
set of clinicians to participate in two 
studies where they were asked to fill 
out forms for every clinical case they 
treated over a chosen time interval 
(some months) and a specific care path. 
They were  asked to assess the relevance 
of the potential availability of specific 
data sources for each case. 

The results confirmed that informa-
tion that was once considered not to be 
extremely important — and thus not 
stored — is now becoming relevant for 
the care path, and if it were made avail-
able could have a significant clinical 
impact.

Q  Finally you went for the Carestream 
Vue Archive  as the integrated extra-
radiology images and media reposi-
tory. What were the key reasons behind 
your choice? How has it panned out in 
practice?

Given the drivers/needs described 
above, we realized that, if we wanted to 

provide a unique, enterprise level solu-
tion the first thing to do was to assess 
quantitatively what the “extra-radiol-
ogy” field was, and especially the “non-
DICOM” part.

Carestream, having been our valuable 
partner in the radiology IT systems for 
almost a decade, agreed to support us 
in performing a one year study on this 
subject. 

The study led to a complete census of 
all potential devices, their classification 
and the estimation of the data throughput. 
(Of course in situations where data was 
not actually stored, we could only make 
estimations).

The most challenging result coming for 
this study was that only a limited portion 
(roughly 30%) of data could be managed 
by a system offering only DICOM and 
XDS standards. 

At the time Carestream was not 
planning to go beyond these two stan-
dards. In order to successfully imple-
ment VNA, Carestream supported us 
by developing a third layer for sim-
plified data acquisition to the system. 
This allowed us to potentially integrate 
100% of data sources available at the 
hospital. 

The system has now passed 
through the commissioning phase 
and has been connected experimen-
tally to several data sources spanning 
the spectrum of complexity: from 
“good old” DICOM (Endocrinology 
ultrasound) to  non-DICOM, non-
XDS data sources (e.g endoscopy 
video sources).

Q   What are the plans for the next stages? 
The system will be put into full clini-

cal use by continuing the “full spectrum” 
approach described above.

On the DICOM side, we are connecting 
all non-radiology ultrasound devices. At 
the same time, on the non-DICOM side, 
we will connect all Video Endoscopies, 
Surgery Videos and  Surgical Microscopy 
videos.

We then plan to continue connecting 
all data sources, and plan to complete all 
the ones classified as “clinically relevant” 
within the next three years.

All in all it has been an exciting and 
productive IT time at Reggio Emilia — 
and it looks like continuing for some time 
yet. 

“.... the bottom line is: 
if you acquire data  you 
have to be ready to give 
it back to the patient at 

some time or another....”

“.... information cannot 
be limited to reports... it 

has to include all the data 
generated in the process  ....”


