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A vibrant health care center in 
eastern Belgium
Situated in the Belgium province of Limburg, close 
to the Dutch and German borders, the Ziekenhuis 
Oost-Limburg (ZOL) hospital is experiencing a steady 
increase in patients and, in the radiology department, 
there is a corresponding rise in the number of exami-
nations being carried out. 

The department has just undergone an extensive lay-
out re-design and refurbishment to improve the patient 
experience. 

On top of all this, the department has recently switched 
to a new PACS system. 

We spoke to Dr Martijn Grieten, head of radiology, 
about this hive of activity.

Q Let’s start at the beginning. Please tell us about your 
hospital, the Ziekenhuis Oost-Limburg (ZOL) 

Well, first of all I should say that ZOL is actually not one 
hospital but rather a group of three individual hospitals 
located in and around the city of Genk, which is one of the 
main towns of the Belgian province of Limburg. Lying on 
the borders of The Netherlands and Germany, Limburg is 
also not far from France and Luxembourg. Thus, within 
a 100 km radius around Genk, the so-called “Euregio” 
hinterland behind our hospital includes the Dutch cities 
of Maastricht and Eindhoven, the German city of Aachen 
and the Belgian cities of Antwerp, Brussels and Liège. So 
our hospital is a supra-regional public hospital, offering 
a complete care package from basic to highly specialized 
medicine. Over the three sites we have a total of 811 beds 
(and 256 daycare beds) with more than 2000 full time 
equivalent employees and no fewer than 236 physicians. 
Our particular expertise covers gyn/obs and infertility; 
oncology & radiotherapy; nephrology; neurosurgery; neo-
natology; cardiology; stroke cardiac surgery; stomatology 
and intensive care. 

Annually we have 35000 hospitalizations plus 67 000 
“Day hospital” admissions and nearly half a million con-
sultations/ambulatory visits. We have 45000 emergency 
admissions and 34000 surgical procedures carried out 
each year. There are 2000 babies born in the hospital each 
year. 

However there is much, much more to our hospital 
than just a list of patient numbers and specialities. A core 
aspect of the overall philosophy of the hospital — and this 

is not just an abstract concept, but one that we really try to 
put into practice — is patient friendliness. This emphasis 
on putting the patient at the centre of our activities is one 
that we also actively apply in the department of radiology. 

Q Ok, let’s turn to radiology. What personnel and 
equipment are available to provide the service the 

hospital expects? 
The overall mission of our department is clear: the pro-
vision of safe and efficient medical imaging, using the 
appropriate imaging modality for the particular pathology 
involved or clinical question to be answered. In general 
we’re very well equipped with up-to-date imaging systems. 
Nevertheless in some areas such as MRI, we can be under 
particular pressure to provide the short waiting time and 
high quality service our referring physicians expect. We 
basically have all the imaging modalities: X-ray, mobile 
X-ray, CT, Cone beam CT, mammography units and biopsy 
facilities, interventional X-ray, MRI and ultrasound. 

The main campus, Sint Jan, focusses more on the high-
tech imaging modalities and the other campuses on more 
routine scans with high throughput and efficiency. 

All told, as you might expect, the most common imag-
ing procedure carried out is straightforward radiog-
raphy, with more than 115000 X-rays performed each 
year. Next comes ultrasound with approximately 42 000 
procedures per year. There are 38000 CT examinations 
and approximately 22000 MRI procedures each year.  
And, for two reasons this work-load is growing all the 
time. First there is the background aging of the population 

Dr Martijn Grieten heads up a team of 20 
radiologists, 63 nurses and technologists 
as well as 2 IT specialists, 16 medical 
management assistants, 2 research asso-
ciates and a medical physicist.  The ethos 
of the department is not just to produce 
high quality images, but also to avoid giv-
ing the patients the feeling that they are 
simply an item on a production line, albeit 
a modern and high-tech one..
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which brings with it more cases requiring radiological exami-
nations. Then, the hospital itself is expanding so there are 
more doctors bringing with them more patient consultations. 

On the personnel side, to support all this in our depart-
ment we have no fewer than 20 radiologists & 2 assistants, 63 
nurses and technologists, 2 IT nurses, 2 research associates, 
16 medical management assistants, 4 logistics specialists and 
a medical physicist. 

Q And on top of all this continuing, and growing, patient 
throughput, your department is just coming to the end of 

a major refurbishment process. 
Actually it’s more than just a refurbishment it’s a complete 

re-design of the layout of the department. This was started 
more than a year ago and is now nearing completion. And it 
is a real, practical example of what I was saying earlier, namely 
putting a priority on patient friendliness. So often radiology 
departments put the sole priority on the technical aspects of 
generating high quality images. Of course that is vital. How-
ever the reality is that the patient, who is at the heart of all 
this, will probably never even see the images that we radiolo-
gists are so proud of. The patient is much more likely to be 
impressed (or otherwise) by the actual circumstances of the 
imaging procedure and how he is received for his imaging 
exam. Apparently mundane aspects such as the condition of 
the waiting room, the facilities in the dressing rooms and the 
support of the staff during and after the exam are very impor-
tant for the patient. 

We made an active effort to address these issues, using 
expert consultants to advise us on the use of patient-friendly 
materials such as creative lighting, extensive use of wood 
panelling and, above all, providing spacious patient changing 
or preparation rooms. And since, in common with most hos-
pitals, our department pays rent to the hospital on the overall 
space we use, an apparently simple decision such as providing 
more space for the patient changing or preparation room, is 
one we don’t take lightly. However since patient-friendliness is 
at the core of our values we considered the financial implica-
tions of our decisions process to be worth it. 

Gratifyingly, so far the reaction from our patients to the 
results of the refurbishment is very positive. Likewise, despite 
the inevitable inconvenience during the construction process, 
the staff appreciate the new working environment.

Q As if all this wasn’t enough, a year or so ago you decided 
to change your PACS system as well. Why was this?

We were talking earlier about the patient friendliness 
aspects of the refurbishment of our department. That’s impor-
tant, but of course it goes without saying that behind this we 
need not only to generate high quality images (from all our 
modalities) but also have efficient PACS systems for our radi-
ologists to produce the reports. These reports are, after all, the 
“end-product” of our department. The referring physicians 
will only consult the report rather than scroll through all the 
images. Efficient RIS/PACS systems and especially ones that 
can be optimally configured to meet our requirements are vital 
for the continuing optimal functioning of the department. 

When it became clear that our previous old PACS system 
was coming to the end of its useful life, we knew that the 
continued efficient functioning of the department required 
a new PACS. 

Q  What system did you choose and why?
We went for the Agfa Healthcare IMPAX system which 

we installed about two years ago. In addition to the basic perfor-
mance characteristics of the system, one of the reasons for this 
choice was that our RIS system was the Q.doc system from Agfa 
Healthcare. Efficient compatibility between RIS and PACS is 
essential; we considered that the likelihood of this is increased if 
both systems are provided by the same company. Although “pick 
and mix” approaches of RIS and PACS from different suppliers 
are theoretically possible, in practice issues such as compatibility 
of updates are much simpler when the same supplier is involved. 

Q And how is the PACS performing in practice? Any teething 
troubles? What particular features do you appreciate most ?

We have the IMPAX 6.5.1 version and we’re very happy with the 
system. The installation process and transition from the old system 
itself was essentially trouble-free, taking a couple of months, mainly 
for the transfer of our 54TB memory of archived images. The close 
integration of the RIS/PACS is shown by the fact that the radiolo-
gists are now mostly unaware that the RIS is actually running in 
the background when they’re reading their images. The stability of 
the system is fine with crashes almost non-existent. Our imaging 
systems are sourced from the main instrument suppliers, e.g. our 
CTs come from Siemens, Ultrasound is mostly from Philips and we 
have one GE MRI and one Siemens MRI system. Connectivity and 
PACS access to all these images is not an issue. Neither is the geo-
graphical separation of the three hospitals that make up our group. 

One minor inconvenience of the new system was the absence 
of a built-in 3D viewer. We solved this easily by incorporating the 
3D viewer from the old PACS system we used to have. Apparently 
new versions of the Agfa Healthcare PACS system, will have an 
integrated 3D viewer, so we will be very interested in that. 

In addition to the usual tools for the organizing of and pro-
cessing of images provided in all PACS, there are two or three 
features of the IMPAX system that we particularly appreciate: 

Work lists
The creation and organization of efficient worklists that we 

can easily create with the new system is really useful. The custom-

In the redesign of the ZOL radiology department, particular attention was paid to 
patient-friendly aspects such as creative lighting, extensive use of wood panelling 
and the provision of large amounts of space in patient preparation rooms .
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ized configuration of the system is easy. 
For example, we have set up rules so that 
immediately the prioritization of patients 
can be visualized on screen via color codes 
indicating categories of patients such as 
emergencies; those from the intensive care 
unit or those on the waiting lists. 

Structured reporting 
At the beginning, this feature was 

viewed with a lot of scepticism, even 
resistance by many of our radiologists. 
There were several reasons for the ini-
tial doubts, the most important being 
the fear that having pre-set fields in 
the report would in some way restrict 
the radiologist’s freedom and ability to 
correctly and accurately describe the 
images they were reading. In addition 
the radiologists had become very skilled 
at dictation and could easily and quickly 
incorporate all the necessary formatting 
notes into blank report forms. 

However with the old non-structured 
system, the inconsistency of the final 
reports was recognized as a drawback. 
One radiologist might dictate a full page 
report for a case and another only a few 
lines for the same case. 

What is very gratifying is that after the 
initial doubts, now that our radiologists have 
practical experience of the use of structured 
reporting, they are all converted and fully 
convinced of the advantages of it, even going 
to the extent of requesting that the approach 
be adopted as widely as possible. 

Business Intelligence (BI) 
The  IMPAX Business intelligence mod-
ule (BI)  is interconnected with the RIS 
and PACS. It is extremely useful for the 

optimal management of the depart-
ment since basically it allows unlimited 
mining of all our vast amounts of data. 
So, for example at a stroke I can see 
for each imaging modality a complete 
breakdown of our patients by age. Such 
information is vital for example to jus-
tify the decision to make things easier 
for our more elderly patients by pro-
viding more spacious preparation and 
changing rooms. 

Another example is that the BI mod-
ule enabled quantitation of the overload-
ing of our MRI facilities that I alluded to 
earlier. This led to a reorganization so 
that we could extend our MRI activi-
ties, which now operate seven days a 
week, 15 hours a day. Even with this, our 
MRI waiting lists are continuing to grow. 
Again data from the BI module showed 
that, at least in part, this was due to some 
MRI patients coming across the border 
from The Netherlands, where initially 
waiting lists were even worse than ours. 
Clearly a concerted approach to the 
question of MRI supply and demand 
is needed. The BI mined data is indis-
pensable in deciding exactly how the 
problem should best be tackled. 

At a much more immediate level, the 
BI module also provides dashboards 
which can show key performace indi-
cators that are continually monitored. 
For example, the progress of patients 
through the imaging process can be seen 
in realtime, quantitating the numbers 
of waiting patients or those awaiting 
results, etc. In this way, bottlenecks can 
be highlighted or regular time ineffi-
ciencies in patient workflow identified 
so that, more importantly, timely correc-
tive action can be initiated.

 Quality Assurance  
Audit for Diagnostic Radiolo-
gy Improvement and Learning

(QUAADRIL)

Under the leadership of Dr Mar-
tijn Grieten, the radiology department 
of the ZOL hospital in eastern Bel-
gium was the first in the European 
Union  to volunteer for an indepen-
dent quality audit of its activities. This 
was carried out under the aegis of the 
International Atomic Energy Agency 
(IAEA). Initially focussed on quality 
aspects such as dosimetry and calibra-
tion, IAEA has extended its activities 
to the whole field of diagnostic radiol-
ogy and has introduced the Quality 
Assurance Audit for Diagnostic Radi-
ology Improvement and Learning 
(QUAADRIL) program. 

The increasing interest in QA and 
quality improvement in diagnostic 
radiology is driven by a number of 
factors. These include the high cost 
and increasing technical complexity of  
radiological equipment, the  awareness 
of the possibility of increasing doses to 
patients and the general importance 
of radiological diagnosis to patient 
management. 

In practice the audit process 
involved the evaluation by an inde-
pendent team of external experts 
(radiologists and medical physicists) 
of the data, documents and resources 
to check performance against stan-
dards. Lasting just under one week, 
the audit is essentially a process of fact 
finding and interpretation. The inde-
pendence of the external auditors has 
the advantage of giving a broader and 
more universal perspective. In addi-
tion the drawback of internal depart-
ment audits is avoided, namely when 
internal auditors may be so accus-
tomed to long-standing and routine 
practices that they cannot identify any 
weaknesses or limitations of their own 
operations. 

Described by Dr Grieten as inter-
esting, rewarding, but intensive, the 
QUAADRIL audit was completed mid 
June this year. The radiologists of ZOL 
await the formal notification of the 
audit results with quiet confidence. 

As part of the refurbishment of the radiology department at ZOL, new radiology reading stations were installed 
which are insulated for sound and have the possibility of personalisation of background light levels. Here Dr 
Monique Horvath, principal radiologist at ZOL uses the “chat” function of the  IMPAX system to discuss details 
of images with colleagues.


