




National health services, whether funded by
government or by personal insurance schemes,
are being strained by the exponential rise in
cost, substantially due to the huge develop-
ments in diagnosis and treatment over the
last few years. Cancer drug therapy in par-
ticular has made major strides in recent years
with the promise of more individually tai-
lored treatment protocols. The population
is living ever longer and morbidity related to
aging is requiring increased and improved
interventions both in surgery with joint re-
placements, coronary bypass surgery and
stents, increasing use of transplants and in
drug therapy particularly to combat mental
deterioration.

Diagnosis has been required to parallel and
in many cases lead these therapeutic advances
with the result that both imaging and labora-
tory studies have become increasingly sophis-
ticated, and in many circumstances, complex.
It is natural that patients are keen to partake
of these advances and for the media to ex-
pound their virtues enthusiastically.

Unfortunately, there is a limit to the resour-
ces that can be devoted to healthcare even in
the most sophisticated and wealthy societies
and thus a careful appraisal of the benefit of
each advance must be made. This appraisal
must take the form of a comprehensive eval-
uation of the value of a new treatment or di-
agnostic modality or test against established
best practice preferably against a robust gold
standard.

This process of assessing cost effectiveness
has been a source of much debate both
within the scientific community and in the

public at large. Apart from the actual cost of
the advance, issues surround the numbers of
people that may benefit, the level of im-
provement over existing therapies and the
length of time that the benefit may last.

In imaging we have had huge developments
in our ability to investigate those with symp-
toms, and as a screening procedure, through
whole body imaging. We are now evaluating
physiological processes and matching them
with anatomy and pathology through fusion
images, the evaluation of functional brain ac-
tivity is becoming more widely utilised and
evaluation of molecular targeting of therapy
through imaging is becoming a reality.

All these developments require considerable
investment in time, staff and sophisticated
hardware and each hospital must decide
whether they fit within the strategic plan
and that the numbers of patients benefiting
will justify the investment. Managers must
also be mindful that all these investments are
time limited due to the continued develop-
ments that will inevitably require a rolling
replacement process. It is therefore essential
that evaluation of clinical efficacy and cost
effectiveness go hand in hand and both are
essential to enable informed decision mak-
ing by all healthcare professionals and man-
agers. This edition looks at some examples
of how evaluation of cost effectiveness may
affect purchasing decisions.

Prof. Iain McCall

HAVE YOUR SAY! To respond to this letter, please email editorial@imagingmanagement.org
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Association News
MIR News

CARS News - President and OrganiserWelcome Over 1,000 Delegates at Recent CARS 2008 Congress

Held over three days from June 25 until 28,
2008, this year’s congress proved the ongoing
demand for its special focus on computer-as-
sissted medicine.

CARS 2008 in Barcelona was launched,giving spe-
cial emphasis to the clinical impact of a computer
assisted medicine. More than 1,000 participants
from 49 countries created an infectious spirit of
international and interdisciplinary collaboration.

The department of health of Catalonia, Spain,
the societies ISCAS, EuroPACS,CAD,CAR and
CMI as well as exhibitors and sponsors of
CARS, specifically TicSalut and Indra, enabled
the participants to feel that they were an inte-
gral part of a pioneering community, jointly
working towards better healthcare for all.

The CARS 2008 President, Prof. Javier Herrero
Jover, and organiser Prof. Heinz U. Lemke, wish

to thank all participants and in particular also
the speakers and poster presenters as well as
session chairs for their valuable contributions.
Their combined effort makes CARS a special
type of congress aiming at achieving excellence
in computer assisted medicine as its main core
value.

Further information is available at
www.cars-int.org.

Dear colleagues,

I write to urge you to attend the MIR (Management in
Radiology) annual conference to be held inVouliagmeni,
Athens,Greece fromWednesday 29th until Friday 31st
October 2008.The local Chairmen are the Greek ra-
diologists, Prof. Nikolaos Batakis, Dr Athanasios Cha-
lazonitis and Dr. FotiosTakis.

Last year the congress in Oxford was very well at-
tended and a great success.We are building on this
format and this year will see the introduction and dis-
cussion of several new and stimulating topics includ-
ing the management of private practice in imaging and
integrating into a public health system, the financial
and human resources management in imaging, the
management of change in imaging, the management
issues in ultrasound,managing CD/DVD referrals,man-
aging data security, clinical audit and data security, the
management of imaging education and many associ-
ated ethical issues. All these issues are worthy of de-
tailed debate, and we hope to air them fully at the
congress.

There will also be an interesting social aspect to the
programme, with a gala dinner, and plenty of oppor-
tunity to organise sight-seeing in Athens and its sur-
rounding islands during the weekend after the con-
gress, as an added incentive to come to the attractive
congress venue at the attractive port area of Vouglia-
meni, just outside Athens.

I very much hope that as many of you as possible will
come to the MIR Annual Congress taking place in
Athens this year from 29 – 31 October 2008, so make
sure you are a part of it.

We look forward to seeing you there!

Dr Nicola H Strickland
BM BCh, MA Hons (Oxon), FRCP, FRCR
MIR Chairman

CongressVenue

Astir Palace Complex
The Westin Athens Hotel
Apollonos 40 Street
16671Vouliagmeni
Athens, Greece

Hotel Accommodation
Please note, that the congress venue is
about 40 minutes drive away from the
Athens city centre.Therefore, it is recom-
mended to stay directly in the Hotel Astir
Palace – where in addition,MIR participants
will receive reduced fees.

MIR Promotional Prices:
Single Room/Night incl. Breakfast: 190.00
Double Room/Night incl. Breakfast: 210.00

In order to book a room,please visit the web-
site www.mir-online.org and follow the book-
ing link.

Online Registration
Register now online via the MIR website
www.mir-online.org

Registration Fees
Early Fee until October 1, 2008:
- ESR Member: € 325.00
- ESR Non-Member: € 425.00
- ESR Member Resident*: € 150.00
- ESR Non-Member Resident*: € 200.00

Late Fee from October 2, 2008:
- ESR Member: € 425.00
- ESR Non-Member: € 550.00
- ESR Member Resident*: € 200.00

- ESR Non-Member Resident*: € 300.00
- Special Junior Rate**: € 0.00

*Residents have to send or fax a letter
from their head of department confirm-
ing their status as resident as well as a copy
of passport within five days of completed
on-line registration. In case this confirma-
tion is not received, the registration fee
will be automatically adjusted to a regular
fee.The age limit for a registration as a
Resident is set at 35 years (incl. the age of
35).

**The special junior rate is limited to par-
ticipants under the age of 30.A copy of
passport within five days of completed on-
line registration is required. In case this
confirmation is not received, the registra-
tion fee will be automatically adjusted to
a regular fee.

Please send the required confirmations
by fax to +43 1 533 40 64 444
– indicating “MIR Scientific Congress
2008”.

CME Credits
The MIR Scientific Congress is accredited
by the EuropeanAccreditation Council for
Continuing Medical Education (EACCME).
The EACCME is an institution of Medical
Specialists (UEMS), www.uems.be

Accreditation for MIR 2008 has been re-
quested from the UEMS and the number
of credit hours of European external CME
credits will be announced in the final pro-
gramme.

General Information
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IHE Present Interoperability Showcase at World of Health IT 2008

ECRI Enhances Web-Based Alert and Recall System

CIRSE News - Programme Highlights – CIRSE 2008

The forthcoming CIRSE congress, to take place
in Copenhagen, Denmark, September 13 – 17
2008, includes a very comprehensive pro-
gramme aimed at enhancing clinical as well as
technical knowledge. Following the outstand-
ing success of CIRSE 2007, the congress will
maintain the same format, enabling delegates
specialising in a certain subject to follow one of
the main themes throughout the conference
without overlap.

The main disciplines will be:
•Vascular Intervention
• Transcatheter Embolisation
• Non-Vascular Intervention

• Interventional Oncology
• Clinical Practice Development
• Imaging in Interventional Radiology

The basic educational sessions for junior in-
terventionalists will include eight foundation
courses, focusing on the essentials of defined
procedures and conditions.There will be foun-
dation courses on interventional oncology as
well as on peripheral vascular disease.

Participants will again have the opportunity to
test their knowledge by means of a self-assess-
ment test,which was introduced at CIRSE 2007
and will be further expanded for CIRSE 2008.

A major focus is patient care and clinical
practice development as well as marketing in
IR.A workshop will provide tips for starting
clinical practice in your own hospital. In ad-
dition a special exhibition will focus on pa-
tient awareness.

In order to facilitate personal itinerary plan-
ning for CIRSE 2008, they have defined con-
crete learning objectives, which will show you
what exactly to expect from each session.An-
other novelty is that conflict of interest dec-
larations will be available at the beginning of
each session.

ECRI Institute has enhanced itsAlertsTracker™
web-based alert and recall management sys-
tem with broader coverage of healthcare prod-
ucts and new alert filters.

Alerts Tracker improves a hospital’s ability to
respond to safety alerts by automating distri-
bution of each alert to appropriate facility staff.
Recent enhancements broaden the system’s

coverage of medical devices to now include
blood, food and drug alerts. ECRI Institute’s
database of alerts includes results from ECRI
Institute investigations; medical device, drug,
and recall information culled from the FDA,
manufacturer information and other sources.

In addition, a geographic filter is included in the
system to allow hospitals to limit distribution of

alerts to those of potentially affected products
distributed in their country. Users benefit from
coverage of international alert information
sources while saving time and attention by
screening out the large number of alerts that are
specific to other countries.

1 1

A central feature at the World of Health IT
2008 conference and exhibition to be held in
Copenhagen on 4 – 6 November, 2008 is the
“interoperability showcase,” a technical demon-
stration that provides a real-time experience of
the next-generation of healthcare, where a
patient’s records follow him or her through the
care cycle.

The interoperability showcase features cutting-
edge technology and standards that create an
interactive environment where attendees can
experience interoperability of healthcare IT sys-
tems.Attendees will be able to create their own
electronic health record and access it across mul-
tiple healthcare settings within the showcase.
Clinical scenarios that demonstrate a connected
healthcare system will be on display.

The showcase also features initiatives, collabo-
rations and focused tours forVIPs and national
delegations.

Focus areas for 2008 include demonstrations of
healthcare IT support for infrastructure, elec-
tronic health records, personal health records,
cardiology, radiology, laboratory,healthcare infor-
mation systems, and patient care devices, tech-
nical demonstrations will feature the IHE frame-
work enabling standards-based health information
exchange within and across local, regional, and
national networks.

The clinical scenarios will focus on clinician and
patient access with information sharing across
the continuum of care.

Forthcoming IHE Events

IHE workshops, education, events, demonstra-
tions of interoperability and exhibitions are activ-
ities of the IHE - Europe national initiatives held
as part of larger IT events,or as stand-alone activ-
ities.The following will be taking place in 2008:

Journées Françaises de Radiologie in France
October 24 – 28, Paris, France
http://www.sfrnet.org

World of Health IT
November 4 – 6, Copenhagen, Denmark
http://www.worldofhealthit.org

5th Annual IHE Netherlands Congress
November 7,The Netherlands
http://www.ihe-nl.org

Cover Story: Cost Effectiveness
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EU News

MEPS CALL FOR EUROPEAN ORGAN DONOR CARD

On 22 April, the European Parliament adopt-
ed a report on the Commission's proposals
for EU action on organ donation.The intitia-
tive aims to improve cooperation between
member states on the issue and make rec-
ommendations on the way forward. Reducing
the organ and donor shortage is “the main
challenge that EU Member States face with re-
gard to organ transplantation”, found MEPs.
They proposed a wide range of measures, in-
cluding a European donor card, to tackle prob-
lems like organ shortage, transplantation risks
and organ trafficking.

The European Parliament stressed that organ
donation must stay “strictly non-commercial”
and should be made altruistically and volun-
tarily, ruling out payments between donors
and recipients.

Proposing the introduction of a European
donor card, complementary to existing na-
tional systems, MEPs also noted that those
who are not suitable donors should be en-
couraged to carry a card to that effect as well
in order to facilitate a swift identification of
organs.Additionally, Member States should

make it possible to appoint a legal represen-
tative who can decide on donation after one's
death, states the report.

Finally, MEPs recognised that it is “vitally im-
portant to improve the quality and safety of
organ donation and transplantation” to reduce
transplant risks.

Hence, the House looks forward to the Com-
mission’s proposal for a directive setting re-
quirements to assure the quality and safety for
organ donation across the EU.

HIGH-LEVEL CONFERENCE ON MENTAL HEALTH

SHORT REVIEW: EHEALTH 2008 CONFERENCE IN PORTOROZ

The European Commission organised an "EU
High-Level Conference on Mental Health",
which took place on the 13 June 2008 in Brussels.

The conference will be a follow-up to the con-
sultation on the Commission's Green Paper
on Mental Health of 2005.
The conference focused on four themes:

• Prevention of Suicide and Depression,
• Mental health inYouth and Education,
• Mental health in Workplace Settings,
• Mental health in the Elderly.

Following the consultation on the European
Commission's Green Paper on Mental Health
former European Commissioner for Health

Mr.Markos Kyprianou had announced the proj-
ect to launch a Mental Health Pact with pro-
posals for intersectoral action in mental health
around the above mentioned four thematic
priority areas.The Pact was launched at the
conference.

The eHealth 2008 conference,with the theme
of ‘eHealth without frontiers’ was held in Slove-
nia between May 6-7, 2008.This is the sixth in
a series of high-level eHealth conferences that
have taken place since 2003, and the first held
in one of Europe’s new Member States.These
conferences are key dates in the eHealth an-
nual policy awareness-raising agenda.

The theme of ‘without frontiers’ was especially
important to the Slovenian presidency as Slove-
nia removed local, national border crossings
at the start of the presidency. In terms of health,
‘without frontiers’ highlights were among others:
•The collaborative work being done on good
practices in eHealth;

•The focus on cross-border healthcare provision;
• Ongoing proposals on eHealth interoper-
ability, and
•The integrating work to be undertaken in the
future in the prospective eHealth large-scale
pilot and new telemedicine initiatives.
EU to Act on Health Security

During the upcoming French Presidency, the
Commission is to launch discussions on health
security issues and how the EU action should
be structured in this field.The EU executive
presented a specific 'health security package'
on 25 June. Part of this package was the long-
awaited cross-border healthcare proposal con-
firmed by Public health director Andrzej Rys

at DG Sanco at the European Commission.
Defining some of the future EU health prior-
ities, Dr. Rys said these were to ensure a safe,
efficient and equitable access to cross-border
healthcare and tackling major health threats.

According to Commission sources, there could
be important developments in the implemen-
tation mechanism of the EU health strategy,
including an increased EU involvement.

In particular, a specific Commission-Coun-
cil group could be established to plan the
strategy and assure its overall coherence
with the real health problems faced by mem-
ber states.

Helicia Herman
EU Affairs Editor
IMAGING Management
editorial@imagingmanagement.org
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NEGOTIATING EQUIPMENT
MAINTENANCE CONTRACTS
Simplification of a Complex Art

Maintenance of equipment post warranty is a
major challenge to radiology managers. As one
of the largest organisational costs, the need for
efficient management is paramount. However,
the level of complexity is often overwhelming.
Service contracts are attractive because of their
ease of use and perceived comprehensiveness.
Despite this, their costs may be too high.This
paper explains the critical components and en-
ables managers to evaluate their performance.

Maintenance has two clear components, ‘preventative (or
planned)’ and ‘corrective’. These further subdivide into ‘time
(labour)’ and ‘materials (parts)’. Typically, a planned main-
tenance contract excludes all parts and provides the labour
required to carry out only the routine service requirements of
the device as stipulated by the OEM. Corrective contracts
include ‘breakdowns’ in addition to planned maintenance
and are commonly ‘comprehensive’ to include both parts
and labour, although some suppliers offer ‘labour only’ con-
tracts exclusive of parts.

Contract Mechanics

OEMs offer a plethora of maintenance options. Comparison
is inherently difficult – however, remove the marketing hype
and beneath lies a very simple formula. Labour has an ‘hourly
rate’ published by each service provider. The same rate may
well be charged for ‘travel’.

With the exception of remote areas, one-hour travel time
would be reasonable, and prudent customers will fix this lim-
it, perhaps even invoicing engineer travel as a separate entity
based on their own regime (e.g. price per km). The mainte-
nance regime for each device includes the number of planned
maintenance hours, e.g.;

Hourly Rate x Number of Planned Maintenance Hours = A

In principle ‘A’ should be the maximum price of the planned
maintenance contract.

The ‘comprehensive’ contract represents the opposite end of
the spectrum and is inclusive of parts and ‘corrective’ labour.

Corrective Labour = Hourly Rate x Number of Corrective Hours = B
Combining these factor results in:

Comprehensive Contract Price – A – B =
Cost of Parts + Profit

Almost all the major OEMs have implemented six sigma-
style quality processes, and are now designing systems to
perform with remarkable levels of reliability. The physical
requirements for servicing have also changed significantly.
Planned maintenance visits have reduced by as much as 50%
and the number of corrective maintenance actions resolved
remotely has increased by around 50%. This reduces the
cost element for labour though is not necessarily reflected
in the prices charged.

Insurance-Style Contracts

Though budgeting can only ever provide a rough guideline,
the greater number of devices considered, the lower the risk.
Insurance-style contracts adopt this principle and can be ef-
fective with reliable equipment. Large organisations such as
the National Health Service (NHS) in the UK have in prin-
ciple, tremendous buying power capable of delivering huge
economies of scale, though there is no evidence that these are
achieved.

The Asset Register

An accurate and complete database of installed equipment
is an essential starting point for any asset management
process. The opportunity to analyse utilisation facilitates fu-
ture workload planning. The asset register is ‘dynamic’ and
therefore a spreadsheet is the ideal management tool. Spe-
cialist programmes are available although MS Excel is per-
fectly adequate to provide the necessary granularity and
budgetary control.

UpTime and ResponseTime

There is a subtle difference between ‘up time’ and ‘response
time’ guarantees. The latter may well result in an engineer
being dispatched to site within the allotted time period, but
does not ensure an effective repair will be made. Typical up

1 4
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Continued on p. 16 >
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time guarantees are 95% and 98% and are particularly at-
tractive to customers who rely heavily on one specific device.

Failure to meet the target conceptually results in the OEM
having to provide a rebate to the customer relative to the
excessive down time, although measurement is fraught
with challenges.

OEM orThird Party?

Traditionally the OEM provides maintenance cover via its
own specialist engineers. Third party servicing may be pro-
vided by in-house engineering departments or via unique
companies. Regardless, the maintenance regime is dictated
by the product licence, which must be adhered to in order
to ensure safe use of the device.

Cost reduction in the region of 20% may be achieved by
outsourcing to a service provider encompassing equipment
from numerous OEMs, commonly known as multi vendor
services (MVS). Many OEM service organisations have also
developed a multi vendor service channel and compete di-
rectly with one another for their maintenance business in
addition to the smaller freelance companies.

Diagnostic software is required to repair almost all modern
radiology devices. The software is usually proprietary, cre-
ating a significant barrier to in-house engineers and other
OEM and third party service providers.

Most equipment problems occur within the first year after
installation. Major software revision is the next flash point.
Standard warranty periods are adequate to identify design
flaws and highlight repetitive failures. Inconsistent perform-
ance during warranty is a strong indicator of the future trend.

A rogue device will almost certainly incur significant costs
and cause infinite operational problems throughout its life.
The procurement process should incorporate a clause that
allows for rejection of the equipment, transferring all risk
back to the OEM.

Upgrades

OEMs often design ‘software upgrades’ to require a ‘hard-
ware component’, in order to support a new software

product. The total cost of the upgrade can therefore be
significantly higher than first envisaged. Once upgraded,
the service contract may be invalidated or reopened for
negotiation.

By the end of the twentieth century, OEMs realised that
customers had a major problem implementing the many
new upgrades. For leasing customers, predominantly in the
US, the issue was not so acute, as the costs for the upgrade
could be built in, either by an extension to the term or by
increase in payment.

Either way, the costs were revenue-based. In Europe, the ma-
jority of customers operate on a capital and revenue basis,
which means that additional capital is required in order to
purchase upgrades. Institutions with a rolling programme
of replacement may have no spare capital so they have to ei-
ther defer one of the other systems due to be replaced, or
buy an upgrade for an existing asset.

The Price of Risk

Detailed analysis of the asset register can often reveal sig-
nificant cost saving opportunities. The span of prices for the
maintenance of identical equipment can be extensive, not
only by country, but within the same hospital. Multiple de-
vices may well be serviced on the same day by the same en-
gineer, yet multiple charges are made for travel.

Utilising the simple models outlined earlier, contract price
versus performance can easily be assessed. It is not uncom-
mon to find very reliable equipment covered by highly priced
maintenance contracts.

By negotiation, a ‘shared risk’ approach may allow, at the
end of each year, the total costs associated with the main-
tenance of the equipment to be calculated, and the differ-
ence between this figure and the contract price is shared be-
tween customer and supplier. Another simple option is to
negotiate discount by contract volume to encourage single
provider status.

Conclusion

Over its lifetime, a radiology asset incurs as much as its
purchase price in maintenance costs, therefore when ac-
quiring new equipment the maximum whole life cost
should be assessed. A complete asset register allows bench-
marking and the ability to assess value for money. Multi
vendor services and insurance offer alternative solutions to
the traditional OEM approach, though improvements may
be achievable through careful analysis of the existing con-
tract volume and renegotiation.

Many organisations have a preoccupation with meeting
budgets, rather than efficient asset management, often opt-
ing for annual renewal on demand without evaluation of
the true price of risk.

A radiology asset,
over its lifetime,
incurs as much as
its purchase price
in maintenance costs

Continued from p. 14 >
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Since the introduction of PACS, vendors have
gone to great lengths to ensure that the prod-
ucts they supply provide the users with the
functionality they most need, from both a
clinical and administrative perspective – and
generally they succeed. However, no two hos-
pitals are ever exactly alike, and some of the
specific requirements for individual hospitals
may simply be too small and esoteric for the
mainstream vendors to get involved.

In this article, I explain how the creation
of a simple and easily built custom soft-
ware solution can increase functionality
in a cost-effective manner. In many cases,
functionality errors or problems relate to
the interfacing between equipment from
different suppliers, and they commonly
result from minor errors or discrepancies in
the interpretation of standards e.g. DICOM,
between different vendors.

Common Interoperability
Problems

Problems may not have shown up when
the vendors did their own internal test-
ing against their own systems, but are
found by users in mixed vendor environ-
ments. For example:

• Some imaging equipment, quite legiti-
mately, sends images to PACS using a sep-
arate association for each image, but a
PACS from a different vendor misinter-
prets the end of an association as the end
of a study, and handles subsequent im-
ages inappropriately.

• Likewise, whilst DICOM does not spe-
cify the order in which images should be
sent, as ordering is defined by internal
attributes, some workstation/PACS com-
binations insist on displaying images in
the order received or even worse, sorted
by inappropriate keys such as their UIDs.

• Some systems expect to find only their own defined terms
in fields that are allowed to have variable text.

• Some systems fail to complete mandatory DICOM fields,
or, equally badly, expect to find data in optional fields, and
fail if it is missing.

In all these cases, and many more, the end result is that users
are unable to use the images or other data, such as radio-
therapy records, in the way that they would wish and ex-
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pect. Large suppliers can be very slow to admit that they have
made mistakes in their implementations and sometimes even
try to “justify” their departure from standards. Even if they
do admit that they have a problem, they are unlikely to be
able to produce a timely fix, so what can a user do?

What is the Answer?

A solution used by an increasing number of hospitals is to
write or buy a small simple custom solution for their own
needs, addressing just the problem at hand. Due to the way
DICOM works, this often fits into the workflow relatively
easily by inserting a “modifier” programme between the
items of equipment.

This receives the images or other objects from one system,
and makes the changes required before sending them on to
the final destination. In my experience, the following fea-
tures impact on the success and acceptability of the project:

1. Use an established software toolkit
Whilst the changes to be made to the data are normally very
minor, or even zero in the case of applications which simply re-
arrange images onto different associations or a different order,
the whole complicated DICOM protocol needs to be handled.

Writing such a project from scratch would therefore be a
very large undertaking, and it is important to use an estab-
lished software toolkit (proprietary or open-source) to han-
dle those aspects, leaving the writer to concentrate on the
required functionality.

2. Use the resources at hand
Of course, the writer needs to have the required skills to un-
derstand exactly what they are doing and why. In many cases
these skills can actually exist in-house, often in the medical
physics department, and such a project then provides an excel-
lent staff development project as well as a solution. Where such
skills are not available, then there are plenty of small software
houses who can do the job for relatively small cost.

3. Keep the project within reasonable limits
It is important that the scope of the project should be well-
defined. All too often, once people realise that a facility like
this is being built, they find other “nice features” that they
would like to add, and if care is not taken, then the scope
can grow unmanageably.

4. Quality is key
There needs to be a suitable quality assurance process to en-
sure that the resulting data is as expected. Of course, not all
projects fit so easily into such a simple workflow, and there
are many other project types for which custom applications
can be used, of which the most common involve unusual
combinations of equipment.

These situations typically occur where there has been reor-
ganisation, sharing or merging of services, such that infor-
mation flows may not follow conventional pathways. For in-
stance, it may be necessary for a workstation or acquisition
modality to connect to more than one PACS, or even to more
than one RIS, either simultaneously or as alternatives.

Likewise, it may be necessary to connect one PACS to an-
other for data migration, either due to replacement, or be-
cause of consolidation of departmental systems into a sin-
gle PACS.

Such unusual data transfers can be very straightforward when
viewed from a logical perspective, and can be equally sim-
ple at the technical level as they can normally be achieved
using standard interfaces on the existing equipment.

However, every single such application is likely to be dif-
ferent, and small but significant data transformations (e.g.,
patient ID, accession number, etc.) commonly need to be
incorporated into the process.

Such projects are ideal candidates for custom software de-
velopment, and provided that the above constraints for proj-
ect scope and management are followed, then the same ben-
efits can be obtained.

Assessing the Cost of Custom
Software Development

Whilst custom software development sounds as if it would
be expensive, the costs are, in practice, relatively small in
comparison to the equipment with which it is used, and
most projects should end up costing less than 20,000 euros,
including a software toolkit, the inevitable “extra PC” to run
them on, development time (whether in-house or external)
and testing.

Conclusion

In conclusion, a “standard” PACS installation, with no un-
usual requirements, no legacy systems, and perfect standards
implementation by all vendors should work “off the shelf ”
with no need for custom software, but if you find that you
do have specific needs which cannot be met by your PACS
or modality vendors, then the option of custom software de-
velopment should certainly be considered.

Most projects should
end up costing less
than 20,000 euros
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In September 2005, the Centre for Evidence-
Based Purchasing (CEP) was created within
the UK National Health Service (NHS) Pur-
chasing and Supply Agency (PASA), as the first
key outcome of the Healthcare IndustriesTask
Force (HITF), a joint government and industry
strategic group, convened to answer a number
of industry criticisms, including that the value
of innovative healthcare technologies was
poorly understood in the NHS and subse-
quently their adoption in the UK was low.

The Centre for Evidence-Based Purchasing is funded by the
UK Department of Health and aims to be the leading in-
dependent source of information supporting the uptake of
medical technology solutions in health and social care, fo-

cusing on the cost-effectiveness of technology and services,
leading to an appraisal of value.

This article will focus on CEP projects in imaging, and re-
port on how we contribute to the evidence-base for demon-
strating cost-effectiveness in procurement and cost
management in the radiology department.

CEP reviews existing evidence and develops economic mod-
els to describe the key costs and benefits of novel imaging so-
lutions, thereby informing decision-making and supporting
their uptake in the NHS. Universal benefits demonstrated by
technological advances in imaging include improved speed
and accuracy of diagnosis, with potential workflow gains from
minimising repeat exposures as well as changes in patient
pathways for managing clinical conditions, enabling cost-ef-
fective imaging strategies and resource usage.

Assessing Cost-Effectiveness in the Radiology Department
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Chest Radiography

One of the first published CEP reports in imaging was an
economic report, titled ‘Cost-effectiveness of direct digital
radiography (DDR) versus computed radiography (CR) for
chest examinations’. The aim was to identify whether there
was a turning point, in terms of patient throughput, at which
the higher initial outlay for a new DDR installation was bal-
anced by a benefit gained in whole-life costs over CR.

If the throughput is less than 80 patients per day, then CR
may be more cost effective. Between 80 and 95 patients per
day, the difference between the two modalities is negligible
and will depend on each individual service. For greater than
approximately 95 patients per day with CR, extra resources
will be required to manage throughput.

Therefore, above this level of throughput, a DDR room is
more cost effective. DDR was shown to have a number of
advantages over CR, such as reduced queue sizes, more ef-
ficient use of operator time and reduced patient waiting
time. Additionally, for DDR, the amount of time a patient
spends in the x-ray department was found to be less, with
fewer patients having to wait for 30 minutes or more.

Mammography

To inform the future procurement of digital mammogra-
phy, CEP has published an economic report: ‘Cost-effec-
tiveness of full field digital mammography (FFDM) and
computed radiography (CR) versus film/screen imaging for
mammography’.

Results show that while capital costs may be perceived as a
large component of the cost associated with digital mam-
mography equipment, other components also have signifi-
cant impact. Of particular importance for mammography
are per image costs, such as film and image storage, because
of the large number of images acquired on mammography
systems during their lifetime, and staffing costs, which ac-
count for well over half of the total costs regardless of the
system type, technology or location. The cost-effectiveness
of either CR or FFDM depends heavily on the cost per
image for image storage, and it is vital that particular at-
tention is paid to this cost during any purchasing process.

Cost Effective Procurement

CEP delivered draft core technical specifications for nine
modalities of imaging equipment to underpin the award of
suppliers to the NHS Supply Chain to run a single com-
prehensive procurement exercise for an imaging framework,
which would comply with EU public sector procurement
rules.

Ultrasound systems are the largest proportion of sales in per-
centage terms (over 60%); however, there has also been a
significant take up of larger pieces of equipment (MRI, CT,

angiography, fluoroscopy and gamma cameras) at around
9%. This demonstrates that a framework approach is prov-
ing successful across the range of imaging equipment. By
using the framework, trusts are removed from the obliga-
tion of submitting their individual capital equipment re-
quirements through the Official Journal of the European
Union (OJEU), and are assured best prices for the equip-
ment, saving significant staff time and costs.

Payment by Results and the 18-Week Wait

Many NHS trusts question the value of capital equipment
procurement, versus leasing arrangements, such as those of-
fered by managed equipment service providers. The un-
bundling of many imaging procedures from the whole
pathway of provision of patient care means increasing num-
bers of radiology exams now have mandatory or indicative
tariffs under Payment by Results (PbR).

NHS Trusts seeking to procure capital equipment must con-
sider their equipment whole life costs versus the service ca-
pacity they can offer to commissioners and projected
income generation from PbR. Commissioners now range
from primary care direct access, or the more conventional
secondary and tertiary care pathways. By maximising utili-
sation of equipment capacity, including extended and out-
of-hours working, imaging departments play a vital role in
maintaining short diagnostic waits within the maximum
18-week referral to treatment time (RTT) target.

However, a downside to driving imaging equipment at ex-
tended capacity may be reduced lifetimes and more frequent
servicing and maintenance intervals, with costly replace-
ment parts, which will need to be budgeted for.

The National Stroke Strategy
and the NHS Next Stage Review

In the last six to twelve months, improving access to stroke
services has become a driver for change in the NHS. CEP
supports this through the following report: Evidence review:
‘Diffusion-weighted magnetic resonance imaging and com-
peting imaging technologies for the diagnosis of stroke and
transient ischaemic attack (TIA)’.

The CEP verdict from this evidence review is that diffusion-
weighted magnetic resonance imaging (DWI) shows signif-
icant potential in the study of minor stroke and TIA. In
addition, DWI combined with other MRI techniques is
currently superior to non-contrast computed tomography
(CT) for the exclusion of stroke mimics and shows signifi-
cant potential in excluding haemorrhage and identifying pa-
tients who may experience a better clinical outcome through
pharmacological treatment. However, DWI may not be
suitable for all patients on account of safety restrictions and
there may be considerable practical problems with validat-
ing MRI patient suitability within the time-window re-
quired for acute TIA and stroke scanning.
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Nowadays, most clinical decisions rely on im-
aging procedures where the diagnostic report
generated by a radiologist is often incomplete
without supporting images. Radiologists often
have to generate additional images using volume
rendering and image processing techniques to
communicate their findings to clinicians and
surgeons.

An increasing demand from surgeons and cli-
nicians to be able to manipulate and process
the images mean they can’t rely on radiolo-
gists to generate those images.

The concept of open source software is unconventional and
challenging in the medical imaging arena. It raises the ques-
tion of the integrity and quality assurance of software de-
veloped by a community of users and does not follow the
traditional conformity certification required for commercial
medical software programmes. On another hand it provides
a means for development of innovative solutions designed
by the users themselves that are better suited for their spe-
cific tasks.

The Open Source Revolution in Medicine

The concept of open source software promotes the devel-
opment and sharing of software source codes under special
licensing agreements that protect author copyrights while
maintaining the distribution of free and open derivative
work based on the original code.

The rationale behind open source is very simple. When a
community of programmers can review and modify the
source code of a programme, they can contribute to the im-
provement and evolution of the software code. With the
combined synergy of numerous developers this can happen
at a speed that exceeds by far the slow pace of convention-
al software development.

Open source software is slowly emerging in medical appli-
cations and in particular in electronic patient record man-
agement systems, in medical imaging and PACS applica-
tions. The impact of open source is even greater in specialised
areas of medicine such medical imaging. These vertical mar-
kets have always been a challenge for vendors and manu-

facturers due to the small size of specialised users and high
expectations in terms of complexity and performance.

This has naturally driven the market to high-end and high-
cost developments and marketing strategies that also try to
cope with very rapid evolution of computer technologies
and software developments that make most products obso-
lete in very short time intervals, which does not allow man-
ufacturers to generate sustainable return on investment. Most
manufacturers will cover the cost through revenues from
other business avenues such as sales of imaging modalities,
scanners and imaging devices, or by charging high costs for
implementation and support and maintenance contracts of
complex integrated information systems.

What is OSIRIX Designed to Do?

OSIRIX was initiated at the University of California in Los
Angeles (UCLA) in 2004 by the authors of this article. To-
gether, we designed and developed this new open source im-
age-processing platform developed on Apple Macintosh com-
puters with the intention to allow users to efficiently and
conveniently navigate through large sets of multi-dimen-
sional data without the need for high-end expensive hard-
ware or software.

OSIRIX software was specifically designed to provide ad-
vanced image visualisation in a new graphic user interface
(GUI) that is more suitable for clinical applications and im-
age interpretation of large multidimensional datasets. It al-
lows one to easily and quickly develop new generation of

OPEN SOURCE SOFTWARE
Cost-Effective Solutions for Medical Imaging
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multi-dimensional viewers that could replace many of the
existing functions that are available only on high-end ex-
pensive 3D workstations.

We also elected to integrate new emerging technologies
from the consumer market industry to expand the capabil-
ities of PACS workstations beyond their current limitations.
We selected a set of new products and services recently re-
leased by Apple Computers for their general computer
products and adapted them for medical imaging applica-
tions:
• The iPod, a popular portable music player, was integrat-
ed to serve as a high capacity portable DICOM storage with
a high-speed transfer rate.
• iChat AV instant messaging and videoconferencing soft-
ware was adapted to allow real-time radiology videoconfer-
encing tool for remote image viewing and screen sharing.
• iDisk, an internet service provided by Apple for secure data
storage on a virtual hard disk was adopted as a DICOM data
storage and communication alternative.

What are the Advantages?

Manipulate and visualise large sets of image data
One of the most attractive features of OSIRIX remains its
ability to manipulate and visualise large sets of image data
using advanced volume rendering and 3D navigation tools.
OSIRIX user interface was designed to allow physicians to
rapidly become familiar with the manipulation of 3D ob-
jects and navigate through large sets of images.

Suits multimodality and molecular imaging devices
With the advent of multimodality imaging and molecu-
lar imaging devices such as hybrid PET/CT scanners,
it is possible now to generate functional images that rep-
resent metabolic and biological dimensions superim-
posed over morphological and anatomical data. OSIRIX

was designed to conveniently handle the fusion of meta-
bolic images and anatomical images in a 5D image render-
ing mode, where the anatomical information is referred
to as the fifth dimension.

It promotes global collaborations to customise the appli-
cation for maximum convenience
Developers from all around the world have contributed to
the extension of OSIRIX by adding innovative and spe-
cialised image processing features. Its software architecture
allows for separate processing modules to be added to the
programme as plug-ins. Such plug-ins will be embedded in
the programme when it is launched but don’t have to be in-
tegrated in the core of the main programme.

Who is Using OSIRIX?

According to our latest surveys, an estimated 25,000 active
users correspond with us on a regular basis around the
world. This number does not account for users that have
simply downloaded the software and are using it on their
own workstation with no interaction with the rest of the
user community. Industry has also started to adopt OSIRIX
as a base for new business models where they provide the
support and integration services as well as training and cus-
tomisation of the generic platforms.

Several certified versions for Europe and for the FDA in the
US have already appeared on the market recently. And fi-
nally, and probably most importantly, the academic com-
munity has started to regroup its efforts to support and
promote open source initiatives in medical imaging and
medical informatics.

OSIRIX software and its source code are available under an
open source licensing agreement and can be downloaded
free of charge at: http://www.osirix-viewer.com

IMAGING_V8_I4_abel:imaging_V8_I4  9/8/08  10:16 AM  Page 22



2 3

Radiologists may find the terms of quality control (QC),
quality assurance (QA) and continuous quality improvement
(CQI) confusing. In short, in radiology, QC involves reg-
ular, intermittent technical testing of medical equipment
and evaluation of image quality to ensure conformity to
the regulations.

Quality control establishes ranges of acceptability for very
specific measurements or data points, and only when a
measurement falls outside a QC tolerance, is an action is
taken. Any data point inside the established tolerance is
deemed acceptable. Quality control typically deals with is-
sues such as acceptance testing and preventive maintenance
of imaging equipment, the evaluation of shielding around
x-ray facilities; and measurement of processing parameters
like developer temperature, developer pH, base and fog,
speed, and contrast.

Quality Assurance (QA) uses the systematic collection and
evaluation of data to ensure excellence in healthcare. QA in-
volves QC. QA focuses on specific indicators believed to af-
fect the quality of services. These indicators are usually relat-
ed to structure, process, or outcome. They may include repeat
rate, pathology correlation, appropriateness of utilisation,
availability of old films, and the timeliness of scheduling.

Through quality assurance, it becomes possible to make
decisions about the clinical and operational functioning of
the clinical imaging practice. In fact, because hospital ac-
creditation programmes in healthcare in particular have
emphasised the quality assurance concept, its primary ob-
jective is to enhance patient care.

Continuous Quality Improvement (CQI) is more a holistic
philosophy than a strict operational methodology for im-
proving the quality of a process. CQI attempts to combine
professional knowledge with knowledge about making impro-
vements. In essence, CQI is a philosophy of the continuous
improvement of the processes associated with providing goods
or services that meet or even exceed customer expectations.

In radiology, CQI dictates that every activity in an imag-
ing facility be identified, and that clear standards (indica-
tors) be set and measured to allow processes to be contin-
uously improved. It is assumed that the resources devoted
to this aim will yield a more efficient operation, thus sav-
ing money and increasing the quality of healthcare service
provided. Quality assurance is a reactive approach. CQI
attempts to anticipate problems and to improve the way a
system functions.

Continuous Quality Improvement:
How Does it Work?

CQI follows a straightforward process called the Deming
or Shewkart cycle. The whole process is dependent both
on data collected through observation and statistical analyses.

• During the first stage of cycle, the quality department
identifies a problematic functional work system, for ex-
ample patient scheduling, equipment performance, image
interpretation or report distribution. Once the department
has identified an opportunity for improvement, a work
is selected.

• The second stage of the process involves making obser-
vations, initiating tests, and selecting a course of action to
make changes to improve the system being studied.

QUALITY MANAGEMENT
IN RADIOLOGY
Defining the Parameters

Author
Dr. Silvia
Ondategui-Parra

Associate Hospital Director
Teknon Medical Center
Barcelona, Spain
Also,
Adjunct Assistant Professor
Boston University School
of Medicine
Boston, US
sondateguiparra@partners.org

Healthcare Economics

Resources devoted
to this aim will yield
a more efficient
operation, saving money
and increasing quality

IMAGING_V8_I4_abel:imaging_V8_I4  9/8/08  10:16 AM  Page 23



• In the third stage of the cycle, the team observes the ef-
fects of changes made to the system. It includes monitor-
ing and feedback functions and uses some of the same
means to identify the problem or opportunity for im-
provement at the beginning of CQI process.

• The fourth stage asks the question: “What did we learn?”
The entire cycle is repeated continuously to fine-tune changes
and explore the possibility of additional improvements.

One of the most important keys to a successful CQI pro-
gramme is a critical process called “empowerment”, which
necessitates strong leadership. Empowerment involves the
transfer of authority and responsibility from the depart-
ment manager to front-line supervisory personnel of the
improvement team.

Quality Management Models

Healthcare institutions and radiology departments use a va-
riety of CQI systems or models, including the models of:

• the Joint Commission on Accreditation
of Healthcare Organisations;

• the Six Sigma Model;
• the Model for Business Excellence of the European
Foundation for Quality Management (EFQM); and,

• the International Organisation for Standardisation (ISO)
9000, which creates a suitable organisational environment
for the implementation of a CQI system.

Key Performance Indicators
for Academic Radiology

Quality generally consists of two related but distinct com-
ponents: technical or outcome quality and service deliv-
ery as perceived by the customer. Technical quality is meas-
ured in terms of how well the service is performed.
Competence and expertise are major determinants of tech-
nical quality.

In radiology, a product of "good" technical quality is ac-
curate diagnostic information obtained at the lowest pos-
sible exposure to all hazardous factors and at a minimal,
realistic cost. Repeat exposures due to poor image quality,
for example, by increasing patient risk and cost, lower the
quality of the product.

Adverse reactions due to contrast material are also consid-
ered in this context. In radiology, regular monitoring of tech-
nical quality indicators such as repeat rate, pathology corre-
lation, and frequency of adverse reactions is commonplace.

The second component of quality, measured in terms of
service delivery as perceived by the customer, is sometimes
referred to as delivery quality and differs from technical
quality by also including the subjective experience of the
customer with the product.

In radiology, customers are not only patients but are also
referring physicians and employees of the department, and
their satisfaction is based on impressions formed at all points
of contact with the institution.

In particular, because patients lack the knowledge to assess
technical quality, typically their quality judgment is based
entirely on their subjective experiences throughout the
process, necessitating the measurement and assurance of
both quality components in a radiology department.

According to a survey of the members of the Society of
Chairmen of Academic Radiology Departments (SCARD)
in the US, the three main categories of quality manage-
ment performance indicators used are: customer satisfac-
tion, patient access to appointments and reporting time.
See the attached table (Fig. 1) to review the most common
indicators in each category.

(Fig. 1) Contingency Counts and Relative Frequencies

of Use of Indicators of Delivery Quality by Academic Radiology

Departments in the United States.

Healthcare Economics

2 4

Indicator

Customer
satisfaction

Patient satisfaction
Patient complaints
AmbulatoryWaiting time
Referring physician satisfaction
Employee satisfaction
Others
None

Patient access
to appointment

MRI
CT
Mammography
Nuclear medicine
Others
None

Radiology
reporting time

Report turnaround time
Transcription time
Signature time
Others
None

Count
(Total = 55)

44
46
35
27
25
0
9

44
40
38
27
14
11

45
39
37
4
3

Frequency
(%)

80
83,6
63,6
49,1
45,5
0

16,4

80
72,7
69,1
49,1
25,5
20

81,8
70,9
67,3
7,3
5,5
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Nephrogenic systemic fibrosis (NSF) is a rare,
but potentially serious, acquired systemic dis-
ease that has been associated with the use of
gadolinium-based contrast agents (GBCA) in-
cluding Omniscan (gadodiamide). It can be a
painful and debilitating condition that may con-
tribute to a fatal outcome.To date, it has only
been reported in patients with renal insuffi-
ciency, particularly those with severely im-
paired renal function with glomerular filtration
rate of less than 30 mL/min/1.73m2, who are
on or approaching dialysis and those in acute
renal failure. At present, there is no evidence
that patients without renal impairment are at
risk of developing this disease.

The global pharmacovigilance function at GE Healthcare
is responsible for reporting of adverse drug reactions, peri-
odic reporting, evaluation of consequences for prescribing
information and detection of safety signals. The GE Health-
care safety database includes spontaneous adverse reaction
reports, serious reports from clinical trials irrespective of
causality, cases published in the literature and reports re-
ceived from authorities.

At GE Healthcare, all reports concerning nephrogenic sys-
temic fibrosis (NSF), are submitted with no attempt to limit
the data by applying an internal set of diagnostic criteria,
to help understand this rare disease. Reports are sent world-
wide for mandatory regulatory reporting within 15 days
after receipt of new information. This article describes ac-
tivities focused on patient safety and presents data from the
global safety database.

NSF Data Collected and Collated
by GE Healthcare

In April 2006, when the association between Omniscan
and NSF became apparent to GE Healthcare, the global
safety database was searched for symptoms and signs com-

patible with NSF to identify potential cases reported under
different terminology. As a result, follow-up information
was obtained in two cases. They were subsequently reported as
NSF cases.

GE Healthcare has logged and reported all individual case
safety reports in which Omniscan was claimed to be associ-
ated with NSF. Most of the cases where the age was reported
were adult or elderly, specifically two children and two ado-
lescents reported to have developed NSF.

The latency period between last exposure to a gadolinium-
based contrast agent and onset of symptoms was between a
few days and several years, most frequently reported was a
latency between a few days to a few months.

New Standard Developed to Evaluate Cases

During the period these cases were reported, there was no
widely agreed clinical definition of NSF. Therefore reports
could not be held to a consistent medical standard. As a result,
GE Healthcare worked with industry partners in conjunction
with the American College of Radiology (ACR) to support
the development of a common clinical definition of NSF.

However, currently logged cases have not been evaluated
against this new standard as much of the patient data col-
lected has been from retrospective analysis of clinical data-
bases. Also many patients are not currently available for
clinical follow up. New versions of case reports were created
as soon as follow-up information became available. This
labour-intensive collection and collation of individual case
data from different sources has helped authorities to elimi-
nate duplicate reports from their databases.

However, 157 reports (36%) were not medically confirmed,
i.e., provided by lawyers or patients. These reports include
basically only the minimum criteria, thus prohibiting du-
plicate checks. During the past three months, up to the end
of July 2008, about 90% of the 70 reports received were not
medically confirmed.

NSF AND OMNISCAN
GE Healthcare Pharmacovigilance Perspective
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The distribution of reported cases among
countries is presented in Figure 1. Most
of the reports, medically and not med-
ically confirmed, are from the US. The
comparatively frequent reports from
Denmark are remarkable, even more as
they originate from a single institution
with the exception of a single case. The
reason for this clustering of cases, a com-
mon feature, is not yet known.

Our Response to the NSF Alert

As well as GE Healthcare’s ‘Dear Doctor’
letters to health professionals since June
2006, research has advanced both inter-
nally and with third party investigators.
No cases of NSF with onset have been re-
ceived since August 2007, indicating the
effectiveness of precautionary measures.
It is difficult to reliably estimate an inci-
dence rate or to determine the relative
safety of GBCA. Factors affecting the
number of known NSF cases may include
different reporting policies between insti-
tutions and differences in case definition
and handling by manufacturers. GE Health-
care expedites relevant pharmacovigilance
data after receipt of the minimum report-
ing criteria, thus contributing to rapid sig-
nal detection.

Conclusions

It is not yet known what causes NSF and
why only a select group of patients, con-
sidered to be at high risk, contract the
disease. GE Healthcare advises all physi-
cians not to use Omniscan in patients
with a glomerular filtration rate <30
mL/min/1.73m2 or in acute renal fail-
ure. As there is no clear evidence that any
product is safer than another with respect
to the risk of NSF in these patients,
physicians should use extreme caution
whichever product is considered in these
patients. The sharp decline in number of
cases with recent onset of NSF reinforces
the necessity to use gadolinium-based
contrast agents including Omniscan in
line with the prescribing information.

A full version of this article (including
references) is available upon request to
editorial@imagingmanagement.org.
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Fig. 1:
Country of
occurrence (n=438)

Fig. 2:Type and degree of renal impairment
in NSF patients (n=438)

GE Healthcare has not received any reports of NSF in patients
with moderate or mild chronic renal failure. However, there is
a considerable number of cases where the renal status was not
reported, especially those reports not medically confirmed.

Annotation: CRF, chronic renal failure;ARF, acute renal failure
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Product Comparison Chart

ECRI Institute, a non-profit organisa-
tion, dedicates itself to bringing the
discipline of applied scientific research
in healthcare to uncover the best ap-
proaches to improving patient care.
As pioneers in this science for nearly
40 years,ECRI Institute marries expe-
rience and independence with the ob-
jectivity of evidence-based research.

ECRI Institute’s focus is medical device tech-
nology, healthcare risk and quality manage-
ment, and health technology assessment. It
provides information services and technical
assistance to more than 5,000 hospitals,
healthcare organisations, ministries of
health, government and planning agencies,
voluntary sector organisations and accred-
iting agencies worldwide. Its databases (over
30), publications, information services and
technical assistance services set the stan-
dard for the healthcare community.

More than 5,000 healthcare organisations
worldwide rely on ECRI Institute’s expert-
ise in patient safety improvement, risk and
quality management, healthcare processes,
devices, procedures and drug technology.
ECRI Institute is one of only a handful of or-
ganisations designated as both a Collabo-
rating Centre of the World Health
Organisation and an evidence-based prac-
tice centre by the USAgency for healthcare
research and quality.

For more information, visit www.ecri.org

COMPUTED
TOMOGRAPHY
SCANNERS

Contact

ECRI Institute Europe,
Weltech Centre Ridgeway,
Welwyn Garden City,
Herts AL7 2AA,
United Kingdom
info@ecri.org.uk
www.ecri.org.uk

<<11>>TThheessee  rreeccoommmmeennddaattiioonnss  aarree  tthhee  ooppiinniioonnss
ooff  EECCRRII  IInnssttiittuuttee''ss  tteecchhnnoollooggyy  eexxppeerrttss..  EECCRRII  IInn--
ssttiittuuttee  aassssuummeess  nnoo  lliiaabbiilliittyy  ffoorr  ddeecciissiioonnss  mmaaddee
bbaasseedd  oonn  tthhiiss  ddaattaa..

BBRRAANNDD EECCRRII  IINNSSTTIITTUUTTEE''SS  RREECCOOMMMMEENNDDEEDD  
SSPPEECCIIFFIICCAATTIIOONNSS<<11>>

MMOODDEELL MMiiddrraannggee//WWiiddee  BBoorree  CCTT  SSccaannnneerrss SSOOMMAATTOOMM  AASS

WWHHEERREE  MMAARRKKEETTEEDD WWoorrllddwwiiddee
FFDDAA  CCLLEEAARRAANNCCEE PPeennddiinngg  551100((kk))

CCEE  MMAARRKK  ((MMDDDD)) YYeess
TTYYPPEE MMuullttiisslliiccee MMuullttiisslliiccee
NNuummbbeerr  ooff  sslliicceess  aaccqquuiirreedd  ssiimmuullttaanneeoouussllyy 1166 4400  oorr  6644

DDEETTEECCTTOORR
TToottaall  ddeetteeccttoorr  wwiiddtthh,,  zz--aaxxiiss,,  mmmm 2200 2288..88
SSttaannddaarrdd  rroottaattiioonn  ttiimmeess,,  sseecc,,  336600°° 00..55--22 00..3333,,  00..55,,  11  sseecc

RRAADDIIAATTIIOONN  DDOOSSEE

DDoossee--mmoodduullaattiioonn  tteecchhnniiqquuee YYeess CCAARREE  DDoossee44DD
PPeeddiiaattrriicc--ssppeecciiffiicc  ddoossee  ccoonnttrrooll YYeess SSppeecciiaall  ppeeddiiaattrriicc  pprroottooccoollss  iinncclluuddeedd
AAxxiiaall  ccaarrddiiaacc

LLooww--ddoossee  ccaarrddiiaacc  ((aaxxiiaall  aaccqquuiissiittiioonn)) NNoo OOppttiioonnaall
MMaaxxiimmuumm  hheeaarrtt  rraattee NNAA NNoott  ssppeecciiffiieedd

AArrrrhhyytthhmmiiaa  ccoorrrreeccttiioonn NNAA OOppttiioonnaall
CCLLIINNIICCAALL  AAPPPPLLIICCAATTIIOONNSS  AANNDD  FFUUNNCCTTIIOONNAALLIITTYY
CCoorroonnaarryy  aarrtteerryy  ccaallcciiffiiccaattiioonn  ssccoorriinngg OOppttiioonnaall YYeess

QQuuaannttiiffiiccaattiioonn YYeess OOppttiioonnaall
VVeennttrriiccuullaarr  oouuttppuutt OOppttiioonnaall
MMyyooccaarrddiiaall  eevvaalluuaattiioonn

LLuunngg  nnoodduullee  aassssiisstteedd  rreeaaddiinngg YYeess OOppttiioonnaall
LLuunngg  nnoodduullee  CCAADD OOppttiioonnaall

RReessppiirraattoorryy  ggaattiinngg OOppttiioonnaall OOppttiioonnaall
VViirrttuuaall  ccoolloonnoossccooppyy  aassssiisstteedd  rreeaaddiinngg YYeess
VViirrttuuaall  ccoolloonnoossccooppyy  CCAADD OOppttiioonnaall,,  ppoollyypp  eennhhaanncceedd  vviieewwiinngg

VVeesssseell  aannaallyyssiiss  ((nnoonnccaarrddiiaacc)) OOppttiioonnaall
BBrraaiinn  ppeerrffuussiioonn OOppttiioonnaall
ZZ--aaxxiiss  ccoovveerraaggee  ffoorr  bbrraaiinn  ppeerrffuussiioonn NNoott  ssppeecciiffiieedd

AAuuttoo  bboonnee  rreemmoovvaall OOppttiioonnaall
HHiigghheesstt  aacchhiieevvaabbllee  tteemmppoorraall  rreessoolluuttiioonn 116655  mmss  wwiitthh  ssiinnggllee  sseeggmmeenntt

IIMMAAGGEE  RREECCOONNSSTTRRUUCCTTIIOONN
CCoommppuutteerr  CCPPUU 22  xx  XXeeoonn  33..00  GGHHzz  pprroocceessssoorr
SSccaann  FFOOVVss,,  ccmm 5500 5500;;  ooppttiioonnaall  7788  eexxtteennddeedd  FFOOVV

RReeccoonnssttrruuccttiioonn  mmaattrriicceess 551122  xx  551122 551122  xx  551122
MMaaxxiimmuumm  rreeccoonnssttrruuccttiioonn  rraattee,,  ((551122  xx  551122)),,  iippss 1100 3300
PPeerr  sslliiccee,,  sseecc 00..55 3300  iimmaaggeess//sseecc

RReeaall--ttiimmee  ppaarrttiiaall  iimmaaggee  rreeccoonnssttrruuccttiioonn YYeess RReeaall--ttiimmee  ddiissppllaayy
NNoo..  ooff  oonnlliinnee  iimmaaggeess 4400,,000000  ((551122  xx  551122)) 226600,,000000  ((551122  xx  551122))

AArrcchhiivvaall  ssttoorraaggee MMOODD,,  CCDD,,  DDVVDD CCDD--RR,,  DDVVDD  DDIICCOOMM
IImmaaggee  sshhaarriinngg DDVVDD,,UUSSBB NNoott  ssppeecciiffiieedd
SSYYSSTTEEMM  IINNTTEEGGRRAATTIIOONN

DDIICCOOMM YYeess YYeess
CCTT  iimmaaggee  ssttoorraaggee  SSCCUU//SSCCPP YYeess YYeess
EEnnhhaanncceedd  CCTT  ssttoorraaggee  SSCCUU//SSCCPP YYeess YYeess

EECCGG  wwaavveeffoorrmm  SSCCPP//SSCCUU NNoo YYeess
MMooddaalliittyy  wwoorrkklliisstt  SSCCUU YYeess YYeess

QQuueerryy//rreettrriieevvee  SSCCUU  aanndd  SSCCPP YYeess YYeess
SSttoorraaggee  ccoommmmiittmmeenntt  SSCCUU YYeess YYeess
MMooddaalliittyy  ppeerrffoorrmmeedd  pprroocceedduurree  sstteepp  SSCCUU YYeess YYeess

IIHHEE  pprrooffiilleess  ssuuppppoorrtteedd SSWW,,  PPIIRR,,  CCPPOOII,,  PPGGII,,  KKIINN,,  BBSS,,  EEDDMM,,  PPDDffII,,  CCTT YYeess
OOTTHHEERR  SSPPEECCIIFFIICCAATTIIOONNSS AAddaappttiivvee  DDoossee  SShhiieelldd,,  44DD  AAddaappttiivvee  SSppiirraall  ((6644  oonnllyy)),,  

SSuurreeVViieeww;;  CCAARREE  DDoossee44DD;;  CCAARREE  VViissiioonn;;  CCAARREE  BBoolluuss;;  
ssyynnggoo  IInnSSppaaccee44DD;;  ssyynnggoo  FFllyy  TThhrroouugghh;;  ssyynnggoo  DDeennttaall;;  
ssyynnggoo  OOsstteeoo;;  ssyynnggoo  PPuullmmoo;;  HHeeaarrttVViieeww;;  ssyynnggoo  CCiirrccuullaattiioonn;;  
ssyynnggoo  IInnSSppaaccee44DD  AAddvvaanncceedd  VVeesssseell  AAnnaallyyssiiss;;  
ssyynnggoo  CCaallcciiuumm  SSccoorriinngg;;  ssyynnggoo  NNeeuurroo  PPeerrffuussiioonn;;  
ssyynnggoo  BBooddyy  PPeerrffuussiioonn;;  ssyynnggoo  IImmaaggee  FFuussiioonn;;  
ssyynnggoo  LLuunnggCCAARREE;;  ssyynnggoo  LLuunnggCCAARREE  wwiitthh  NNoodduullee  
EEnnhhaanncceedd  VViieewwiinngg  ((NNEEVV));;  ssyynnggoo  CCoolloonnooggrraapphhyy;;  
ssyynnggoo  CCoolloonnooggrraapphhyy  wwiitthh  PPoollyypp  EEnnhhaanncceedd  VViieewwiinngg  
((PPEEVV));;  zz--UUHHRR,,  33--DD  iinntteerrvveennttiioonnaall  ppaacckkaaggee..

LLAASSTT  UUPPDDAATTEEDD MMaarrcchh  22000088

SSuupppplliieerr  FFoooottnnootteess
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SOMATOM  AS SSOOMMAATTOOMM  AASS++ SSOOMMAATTOOMM  DDeeffiinniittiioonn SSOOMMAATTOOMM  EEmmoottiioonn SSOOMMAATTOOMM  SSeennssaattiioonn

Worldwide WWoorrllddwwiiddee WWoorrllddwwiiddee WWoorrllddwwiiddee WWoorrllddwwiiddee
Pending  510(k) PPeennddiinngg  551100((kk)) YYeess YYeess YYeess

Yes YYeess YYeess YYeess YYeess
Multislice MMuullttiisslliiccee MMuullttiisslliiccee MMuullttiisslliiccee MMuullttiisslliiccee
40  or  64 112288 DDuuaall--ssoouurrccee  tteecchhnnoollooggyy 66,,  1166 2244,,  4400,,  6644

28.8 3388..44 2288..88 1188  ((66));;  1199..22  ((1166)) 2288..88
0.33,  0.5,  1  sec 00..3300..  00..55,,  11..00 00..3333,,  00..3377,,  00..4422,,  00..55,,  00..7755,,  11,,  11..55 00..66  ((1166)),,  00..88,,  11,,  11..55 11,,  11..55,,  ((ooppeenn));;  00..3377,,  00..4422,,  00..55,,  00..7755,,  11,,  

11..55  ((4400));;  00..3377,,  00..4422,,  00..55,,  00..7755,,  11,,  11..55,,  ((6644))

CARE  Dose4D CCAARREE  DDoossee44DD CCAARREE  DDoossee44DD CCAARREE  DDoossee44DD CCAARREE  DDoossee44DD
Special  pediatric  protocols  included SSppeecciiaall  ppeeddiiaattrriicc  pprroottooccoollss  iinncclluuddeedd SSppeecciiaall  ppeeddiiaattrriicc  pprroottooccoollss  iinncclluuddeedd SSppeecciiaall  ppeeddiiaattrriicc  pprroottooccoollss  iinncclluuddeedd SSppeecciiaall  ppeeddiiaattrriicc  pprroottooccoollss  iinncclluuddeedd

Optional OOppttiioonnaall OOppttiioonnaall NNoott  ssppeecciiffiieedd OOppttiioonnaall
Not  specified NNoott  ssppeecciiffiieedd AAllll  hheeaarrtt  rraatteess NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd

Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall

Yes YYeess YYeess YYeess YYeess

Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall

OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall NNoott  ssppeecciiffiieedd

Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall

Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall

Optional,  polyp  enhanced  viewing OOppttiioonnaall,,  ppoollyypp  eennhhaanncceedd  vviieewwiinngg OOppttiioonnaall,,  ppoollyypp  eennhhaanncceedd  vviieewwiinngg OOppttiioonnaall,,  ppoollyypp  eennhhaanncceedd  vviieewwiinngg OOppttiioonnaall,,  ppoollyypp  eennhhaanncceedd  vviieewwiinngg

Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
Not  specified NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd

Optional OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
165  ms  with  single  segment 115500  mmss  wwiitthh  ssiinnggllee  sseeggmmeenntt 8833  mmss  wwiitthh  ssiinnggllee  sseeggmmeenntt 225500  mmss  wwiitthh  ssiinnggllee  sseeggmmeenntt 116655  mmss  wwiitthh  ssiinnggllee  sseeggmmeenntt

2  x  Xeon  3.0  GHz  processor 22  xx  XXeeoonn  33..00  GGHHzz  pprroocceessssoorr 22  xx  XXeeoonn  33..66  GGHHzz  pprroocceessssoorr 22  xx  DDuuaall  CCoorree  IInntteell  XXeeoonn  33..00  GGHHzz  pprroocceessssoorr 22  xx  XXeeoonn  33..66  GGHHzz  pprroocceessssoorr
50;  optional  78  extended  FOV 5500;;  ooppttiioonnaall  7788  eexxtteennddeedd  FFOOVV 5500;;  ooppttiioonnaall  7700,,  7788 5500;;  ooppttiioonnaall  7700 5500;;  ooppttiioonnaall  7700  eexxtteennddeedd  FFOOVV  ((8822  ssttaannddaarrdd  ffoorr  ooppeenn))

512  x  512 551122  xx  551122 551122  xx  551122 551122  xx  551122 551122  xx  551122
30 4400 UUpp  ttpp  2255 UUpp  ttoo  88  ((66));;  uupp  ttoo  1166  ((1166)) UUpp  ttoo  2200
30  images/sec 4400  iimmaaggeess//sseecc UUpp  ttoo  2255  iimmaaggeess//sseecc 00..112255  ((66));;  00..00662255  ((1166)) UUpp  ttoo  2200  iimmaaggeess//sseecc

Real-time  display RReeaall--ttiimmee  ddiissppllaayy RReeaall--ttiimmee  ddiissppllaayy RReeaall--ttiimmee  ddiissppllaayy RReeaall--ttiimmee  ddiissppllaayy
260,000  (512  x  512) 226600,,000000  ((551122  xx  551122)) 226600,,000000  ((551122  xx  551122)) 224400,,000000 226600,,000000  ((551122  xx  551122))

CD-R,  DVD  DICOM CCDD--RR,,  DDVVDD  DDIICCOOMM CCDD--RR,,  DDVVDD  DDIICCOOMM DDVVDD  DDIICCOOMM CCDD--RR,,  ooppttiioonnaall  MMOODD
Not  specified NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd

Yes YYeess YYeess YYeess YYeess
Yes YYeess YYeess YYeess YYeess
Yes YYeess YYeess YYeess YYeess

Yes YYeess YYeess YYeess YYeess
Yes YYeess YYeess YYeess YYeess

Yes YYeess YYeess YYeess YYeess
Yes YYeess YYeess YYeess YYeess
Yes YYeess YYeess YYeess YYeess

Yes YYeess YYeess YYeess YYeess
Adaptive  Dose  Shield,  4D  Adaptive  Spiral  (64  only),  
SureView;  CARE  Dose4D;  CARE  Vision;  CARE  Bolus;  
syngo  InSpace4D;  syngo  Fly  Through;  syngo  Dental;  
syngo  Osteo;  syngo  Pulmo;  HeartView;  syngo  Circulation;  
syngo  InSpace4D  Advanced  Vessel  Analysis;  
syngo  Calcium  Scoring;  syngo  Neuro  Perfusion;  
syngo  Body  Perfusion;  syngo  Image  Fusion;  
syngo  LungCARE;  syngo  LungCARE  with  Nodule  
Enhanced  Viewing  (NEV);  syngo  Colonography;  
syngo  Colonography  with  Polyp  Enhanced  Viewing  
(PEV);  z-UHR,  3-D  interventional  package.

AAddaappttiivvee  DDoossee  SShhiieelldd,,  44DD  AAddaappttiivvee  SSppiirraall,,  
SSuurreeVViieeww;;  CCAARREE  DDoossee44DD;;  CCAARREE  VViissiioonn;;  CCAARREE
BBoolluuss;;  ssyynnggoo  IInnSSppaaccee44DD;;  ssyynnggoo  FFllyy  TThhrroouugghh;;
ssyynnggoo  DDeennttaall;;  ssyynnggoo  OOsstteeoo;;  ssyynnggoo  PPuullmmoo;;
HHeeaarrttVViieeww;;  ssyynnggoo  CCiirrccuullaattiioonn;;  ssyynnggoo  IInnSSppaaccee44DD
AAddvvaanncceedd  VVeesssseell  AAnnaallyyssiiss;;  ssyynnggoo  CCaallcciiuumm  
SSccoorriinngg;;  ssyynnggoo  NNeeuurroo  PPeerrffuussiioonn;;  ssyynnggoo  
BBooddyy  PPeerrffuussiioonn;;  ssyynnggoo  IImmaaggee  FFuussiioonn;;  ssyynnggoo  
LLuunnggCCAARREE;;  ssyynnggoo  LLuunnggCCAARREE  wwiitthh  NNoodduullee
EEnnhhaanncceedd  VViieewwiinngg  ((NNEEVV));;  ssyynnggoo  CCoolloonnooggrraapphhyy;;
ssyynnggoo  CCoolloonnooggrraapphhyy  wwiitthh  PPoollyypp  EEnnhhaanncceedd  
VViieewwiinngg  ((PPEEVV));;  zz--UUHHRR,,  33--DD  iinntteerrvveennttiioonnaall  
ppaacckkaaggee..

DDuuaall--eenneerrggyy  ((DDEE))  aapppplliiccaattiioonnss  iinncclluuddee  DDEE  DDiirreecctt  AAnnggiioo,,  
DDEE  VViirrttuuaall  EEnnhhaanncceedd,,  DDEE  HHaarrddppllaaqquuee  DDiissppllaayy,,  DDEE  CCaallccuullii  
CChhaarraacctteerriizzaattiioonn,,  DDEE  MMuussccuulloosskkeelleettaall,,  DDEE  LLuunngg  PPeerrffuussiioonn  BBlloooodd  
VVoolluummee  ((PPBBVV)),,  DDEE  BBrraaiinn  HHeemmoorrrrhhaaggee,,  DDEE  HHeeaarrtt  PPBBVV,,  DDEE  LLuunngg  
VVeesssseellss,,  aanndd  DDEE  GGoouutt;;  AAddaappttiivvee  44DD--SSppiirraall,,  SSuurreeVViieeww;;  CCAARREE  
DDoossee44DD;;  CCAARREE  VViissiioonn;;  CCAARREE  BBoolluuss;;  ssyynnggoo  IInnSSppaaccee44DD;;  ssyynnggoo  
FFllyy  TThhrroouugghh;;  ssyynnggoo  DDeennttaall;;  ssyynnggoo  OOsstteeoo;;  ssyynnggoo  PPuullmmoo;;  HHeeaarrttVViieeww;;
ssyynnggoo  CCiirrccuullaattiioonn;;  ssyynnggoo  IInnSSppaaccee44DD  AAddvvaanncceedd  VVeesssseell  AAnnaallyyssiiss;;  
ssyynnggoo  CCaallcciiuumm  SSccoorriinngg;;  ssyynnggoo  NNeeuurroo  PPeerrffuussiioonn;;  ssyynnggoo  BBooddyy  
PPeerrffuussiioonn;;  ssyynnggoo  IImmaaggee  FFuussiioonn;;  ssyynnaaggoo  LLuunnggCCAARREE;;  ssyynnggoo
LLuunnggCCAARREE  wwiitthh  NNoodduullee  EEnnhhaanncceedd  VViieewwiinngg  ((NNEEVV));;  ssyynnggoo  
CCoolloonnooggrraapphhyy;;  ssyynnggoo  CCoolloonnooggrraapphhyy  wwiitthh  PPoollyypp  EEnnhhaanncceedd  
VViieewwiinngg  ((PPEEVV));;  zz--UUHHRR;;  DDuuaall  SSoouurrccee  CCTT  ((wwoorrkk  iinn  pprrooggrreessss))..

SSuurreeVViieeww;;  CCAARREE  DDoossee44DD;;  bbaassiicc  iinntteerrvveennttiioonn;;  CCAARREE  
VViissiioonn  CCTT;;  aaddvvaanncceedd  iinntteerrvveennttiioonnss;;  CCAARREE  BBoolluuss  CCTT;;  ssyynnggoo  
VVRRTT;;  ssyynnggoo  CCTT  OOnnccoollooggyy;;  ssyynnggoo  IInnSSppaaccee44DD;;  ssyynnggoo  FFllyy  TThhrroouugghh;;  
ssyynnggoo  DDeennttaall  CCTT;;  ssyynnggoo  OOsstteeoo  CCTT;;  ssyynnggoo  PPuullmmoo  CCTT;;  ssyynnggoo  
HHeeaarrttVViieeww  CCTT;;  ssyynnggoo  CCiirrccuullaattiioonn;;  ssyynnggoo  PPllaaqquuee  AAnnaallyyssiiss;;  
ssyynnggoo  IInnSSppaaccee44DD  AAddvvaanncceedd  VVeesssseell  AAnnaallyyssiiss  ((AAVVAA));;  ssyynnggoo  
CCaallcciiuumm  SSccoorriinngg;;  ssyynnggoo  NNeeuurroo PPeerrffuussiioonn  CCTT;;  ssyynnggoo  NNeeuurroo  
DDiiggiittiiaall  SSuubbttrraaccttiioonn  AAnnggiiooggrraapphhyy  ((DDSSAA)) CCTT  ;;  ssyynnggoo  NNeeuurroo  PPeerrffuussiioonn
WWeeiigghhtteedd  MMaapp  ((PPWWMM));;  ssyynnggoo  CCoolloonnooggrraapphhyy  CCTT;;  ssyynnggoo  
CCoolloonnooggrraapphhyy  wwiitthh  PPoollyypp  EEnnhhaanncceedd  VViieewwiinngg  ((PPEEVV));;  ssyynnggoo  
LLuunnggCCAARREE  CCTT;;  ssyynnggoo  LLuunnggCCAADD;;  ssyynnggoo  BBooddyy  PPeerrffuussiioonn;;  
ssyynnggoo  IImmaaggee  FFuussiioonn;;  rreessppiirraattoorryy  ggaattiinngg  aanndd  
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MODEL
WHERE  MARKETED

FDA  CLEARANCE
CE  MARK  (MDD)
TYPE
Number  of  slices  acquired  simultaneously

DETECTOR
        Total  detector  width,  z-axis,  mm

Standard  rotation  times,  sec,  360°

RADIATION  DOSE
Dose-modulation  technique
Pediatric-specific  dose  control

Axial  cardiac
Low-dose  cardiac  (axial  acquisition)

Maximum  heart  rate
Arrhythmia  correction
CLINICAL  APPLICATIONS  AND  FUNCTIONALITY

Coronary  artery  calcification  scoring
Quantification

Ventricular  output
Myocardial  evaluation
Lung  nodule  assisted  reading

Lung  nodule  CAD
Respiratory  gating

Virtual  colonoscopy  assisted  reading
Virtual  colonoscopy  CAD
    Vessel  analysis  (noncardiac)
Brain  perfusion

Z-axis  coverage  for  brain  perfusion
Auto  bone  removal
Highest  achievable  temporal  resolution
IMAGE  RECONSTRUCTION

Computer  CPU

Scan  FOVs,  cm
Reconstruction  matrices
Maximum  reconstruction  rate,  (512  x  512),  ips
Per  slice,  sec
Real-time  partial  image  reconstruction
No.  of  online  images
Archival  storage
Image  sharing
SYSTEM  INTEGRATION
DICOM
CT  image  storage  SCU/SCP
Enhanced  CT  storage  SCU/SCP

ECG  waveform  SCP/SCU

Modality  worklist  SCU

Query/retrieve  SCU  and  SCP

Storage  commitment  SCU

Modality  performed  procedure  step  SCU
IHE  profiles  supported

OTHER  SPECIFICATIONS

LAST  UPDATED

Supplier  Footnotes

Aquilion  64

Worldwide
Yes

Yes
Multislice  helical
64

32

0.5,  0.75,  1,  1.5,  2,  3

XYZ and  ECG  modulation
Yes

Yes

120
Yes

Optional

Optional
Optional
Optional

Optional

Optional
Optional

Optional

Optional
Optional
Optional

32  mm
Standard
35  msec

32-bit  processor  x  2

18,  24,  32,  40,  50
512  x  512
Up  to  16  fps;  optional  up  to  28  fps
0.04
12  fps
160,000  (512  x  512)
9.4  GB  DVD-RAM
Not  specified

Yes
Yes
Yes,  SCU

No

Yes

Yes

Yes

Yes
IHE  (SWF,  PIR,  CPI,  PGP,  PDI,  charge  
posting,  ED)  as  acquisition  modality  actor

Cerebral  blood-flow  analysis  system;  quantitative  
bone-mineral  analysis;  CT  fluoro;  full  DICOM  
feature  set;  pediatric  scanning;  SureStart  Contrast  
Tracking;  SureScan  Real-Time  Imaging;  volume-
rendered  3-D;  ECG  gating;  cardiac  function  
analysis;  SureCardio  Imaging;  auto  vessel  
measurement;  perfusion;  32  recordable  voice  
commands;  378  programmable  protocols;
Kit  (marketing  resource);  Multiview  MPR;  
AutoFilm;  AutoSend;  AutoArchive;  SUREExposure;
SureSubtraction  Neuro  CTA  Subtraction;  
SureCardio  Prospective  Low-Dose  Cardiac  Exam;  
Variable  Helical  Pitch;  SureCardiac  Scoring.
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ffuullll  DDIICCOOMM  ffeeaattuurree  sseett;;  ppeeddiiaattrriicc  ssccaannnniinngg;;
SSuurreeSSttaarrtt  CCoonnttrraasstt  TTrraacckkiinngg;;  SSuurreeSSccaann  
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BBRRAANNDD EECCRRII  IINNSSTTIITTUUTTEE''SS  RREECCOOMMMMEENNDDEEDD  
SSPPEECCIIFFIICCAATTIIOONNSS<<11>>

GGEE  HHEEAALLTTHH--
CCAARREE

GGEE
HHEEAALLTTHH--

GGEE  HHEEAALLTTHH--
CCAARREE

MMOODDEELL MMiiddrraannggee//WWiiddee  BBoorree  CCTT  SSccaannnneerrss BBrriigghhttSSppeeeedd  EElliittee LLiigghhttSSppeeeedd  VVCCTT LLiigghhttSSppeeeedd  XXttrraa
WWHHEERREE  MMAARRKKEETTEEDD WWoorrllddwwiiddee WWoorrllddwwiiddee WWoorrllddwwiiddee
FFDDAA  CCLLEEAARRAANNCCEE YYeess YYeess YYeess
CCEE  MMAARRKK  ((MMDDDD)) YYeess YYeess YYeess
TTYYPPEE MMuullttiisslliiccee MMuullttiisslliiccee MMuullttiisslliiccee MMuullttiisslliiccee
NNuummbbeerr  ooff  sslliicceess  aaccqquuiirreedd  ssiimmuullttaanneeoouussllyy 1166 1166 6644 1166
DDEETTEECCTTOORR
TToottaall  ddeetteeccttoorr  wwiiddtthh,,  zz--aaxxiiss,,  mmmm 2200 2200 4400 2200
SSttaannddaarrdd  rroottaattiioonn  ttiimmeess,,  sseecc,,  336600°° 00..55--22 00..55,,  00..66,,  00..77,,  00..88,,  00..99,,  11,,  22,,  33,,  44

((VVaarriiSSppeeeedd  pprroovviiddeess  00..11  sseecc
iinnccrreemmeennttss  ffrroomm  00..55  ttoo  11  sseecc))

11,,  22,,  33,,  44 00..55,,  00..66,,  00..77,,  00..88,,  00..99,,  11,,  22,,  33,,  44
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ffoorr  KKiiddss,,  33--DD  ddoossee    mmoodduullaattiioonn,,  
EECCGG  ddoossee  mmoodduullaattiioonn,,  bbeeaamm  ttrraacckkiinngg,,
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mmoodduullaattiioonn,,  EECCGG  ddoossee  mmoodduullaattiioonn,,  
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VVoollaarraa  DDAASS,,  OOppttiiDDoossee,,  CCoolloorr  CCooddiinngg  ffoorr  
KKiiddss,,  33--DD  ddoossee  mmoodduullaattiioonn,,  EECCGG  ddoossee  
mmoodduullaattiioonn,,  bbeeaamm  ttrraacckkiinngg,,  sshhoorrtt  ggaannttrryy  
ggeeoommeettrryy

PPeeddiiaattrriicc--ssppeecciiffiicc  ddoossee  ccoonnttrrooll YYeess CCoolloorr  CCooddiinngg  ffoorr  KKiiddss CCoolloorr  CCooddiinngg  ffoorr  KKiiddss CCoolloorr  CCooddiinngg  ffoorr  KKiiddss
PPrroossppeeccttiivvee  EECCGG  ggaattiinngg YYeess NNAA OOppttiioonnaall NNAA
AAxxiiaall  ccaarrddiiaacc
LLooww--ddoossee  ccaarrddiiaacc  ((aaxxiiaall  aaccqquuiissiittiioonn)) NNoo NNAA OOppttiioonnaall NNAA
MMaaxxiimmuumm  hheeaarrtt  rraattee NNAA NNAA NNAA NNAA
AArrrrhhyytthhmmiiaa  ccoorrrreeccttiioonn NNAA NNAA OOppttiioonnaall NNAA
CCLLIINNIICCAALL  AAPPPPLLIICCAATTIIOONNSS  AANNDD  FFUUNNCCTTIIOONNAALLIITTYY
CCoorroonnaarryy  aarrtteerryy  ccaallcciiffiiccaattiioonn  ssccoorriinngg OOppttiioonnaall OOppttiioonnaall,,  SSmmaarrttSSccoorree  44..00 OOppttiioonnaall OOppttiioonnaall,,  SSmmaarrttSSccoorree  44..00
QQuuaannttiiffiiccaattiioonn YYeess OOppttiioonnaall,,  CCaarrddIIQQ  XXpprreessss  22..00 YYeess NNAA
VVeennttrriiccuullaarr  oouuttppuutt OOppttiioonnaall,,  CCaarrddIIQQ  FFuunnccttiioonn  XXpprreessss NNAA NNAA
MMyyooccaarrddiiaall  eevvaalluuaattiioonn OOppttiioonnaall,,  CCaarrddIIQQ  FFuunnccttiioonn  XXpprreessss NNAA NNAA
LLuunngg  nnoodduullee  aassssiisstteedd  rreeaaddiinngg YYeess OOppttiioonnaall OOppttiioonnaall,,  LLoonngg  VVCCAARR OOppttiioonnaall
LLuunngg  nnoodduullee  CCAADD NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd
RReessppiirraattoorryy  ggaattiinngg OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
VViirrttuuaall  ccoolloonnoossccooppyy  aassssiisstteedd  rreeaaddiinngg YYeess OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
VViirrttuuaall  ccoolloonnoossccooppyy  CCAADD NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd
VVeesssseell  aannaallyyssiiss  ((nnoonnccaarrddiiaacc)) OOppttiioonnaall,,  VVeesssseell  IIQQ  XXpprreessss OOppttiioonnaall,,  VVeesssseell  IIQQ  XXpprreessss OOppttiioonnaall,,  VVeesssseell  IIQQ  XXpprreessss
BBrraaiinn  ppeerrffuussiioonn OOppttiioonnaall  PPeerrffuussiioonn  44 OOppttiioonnaall  PPeerrffuussiioonn  44 OOppttiioonnaall  PPeerrffuussiioonn  44
ZZ--aaxxiiss  ccoovveerraaggee  ffoorr  bbrraaiinn  ppeerrffuussiioonn 2200  mmmm OOppttiioonnaall  8800  mmmm  VVoolluummeeSShhuuttttllee 2200  mmmm
AAuuttoo  bboonnee  rreemmoovvaall OOppttiioonnaall OOppttiioonnaall OOppttiioonnaall
HHiigghheesstt  aacchhiieevvaabbllee  tteemmppoorraall  rreessoolluuttiioonn NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd
IIMMAAGGEE  RREECCOONNSSTTRRUUCCTTIIOONN
CCoommppuutteerr  CCPPUU OOppeenn  aarrcchhiitteeccttuurree//LLiinnuuxx OOppeenn  aarrcchhiitteeccttuurree//LLiinnuuxx OOppeenn  aarrcchhiitteeccttuurree//LLiinnuuxx
SSccaann  FFOOVVss,,  ccmm 5500 2255,,  5500 2255,,  5500 2255,,  5500
RReeccoonnssttrruuccttiioonn  mmaattrriicceess 551122  xx  551122 551122  xx  551122 551122  xx  551122 551122  xx  551122
MMaaxxiimmuumm  rreeccoonnssttrruuccttiioonn  rraattee,,  ((551122  xx  551122)),,  iippss 1100 NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd
PPeerr  sslliiccee,,  sseecc 00..55 UUpp  ttoo  1166  ffrraammeess//sseecc UUpp  ttoo  1166  ffrraammeess//sseecc UUpp  ttoo  1166  ffrraammeess//sseecc
RReeaall--ttiimmee  ppaarrttiiaall  iimmaaggee  rreeccoonnssttrruuccttiioonn YYeess NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd
NNoo..  ooff  oonnlliinnee  iimmaaggeess 4400,,000000  ((551122  xx  551122)) 225500,,000000  ((551122  xx  551122)) 225500,,000000  ((551122  xx  551122)) 225500,,000000  ((551122  xx  551122))
AArrcchhiivvaall  ssttoorraaggee MMOODD,,  CCDD,,  DDVVDD 22..33  GGBB  MMOODD,,  DDIICCOOMM  33..00 22..33  GGBB  MMOODD,,  DDIICCOOMM  33..00 22..33  GGBB  MMOODD,,  DDIICCOOMM  33..00
IImmaaggee  sshhaarriinngg DDVVDD,,UUSSBB NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd NNoott  ssppeecciiffiieedd
SSYYSSTTEEMM  IINNTTEEGGRRAATTIIOONN
DDIICCOOMM

YYeess

AAss  ddeeffiinneedd  iinn  DDIICCOOMM  
CCoonnffoorrmmaannccee  SSttaatteemmeenntt
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CCoonnffoorrmmaannccee  SSttaatteemmeenntt

AAss  ddeeffiinneedd  iinn  DDIICCOOMM  CCoonnffoorrmmaannccee  
SSttaatteemmeenntt

CCTT  iimmaaggee  ssttoorraaggee  SSCCUU//SSCCPP YYeess YYeess YYeess YYeess
EEnnhhaanncceedd  CCTT  ssttoorraaggee  SSCCUU//SSCCPP YYeess NNoo NNoo NNoo
EECCGG  wwaavveeffoorrmm  SSCCPP//SSCCUU NNoo NNoo NNoo NNoo
MMooddaalliittyy  wwoorrkklliisstt  SSCCUU YYeess YYeess YYeess YYeess
QQuueerryy//rreettrriieevvee  SSCCUU  aanndd  SSCCPP YYeess YYeess YYeess YYeess
SSttoorraaggee  ccoommmmiittmmeenntt  SSCCUU YYeess YYeess YYeess YYeess
MMooddaalliittyy  ppeerrffoorrmmeedd  pprroocceedduurree  sstteepp  SSCCUU YYeess YYeess YYeess YYeess
IIHHEE  pprrooffiilleess  ssuuppppoorrtteedd SSWW,,  PPIIRR,,  CCPPOOII,,  PPGGII,,  

KKIINN,,  BBSS,,  EEDDMM,,  PPDDffII,,  CCTT
YYeess YYeess YYeess

OOTTHHEERR  SSPPEECCIIFFIICCAATTIIOONNSS SSmmaarrttmmAA--33--DD  ddoossee  mmoodduullaattiioonn,,
iinn--rroooomm  ssttaarrtt,,  rreemmoottee  ttiilltt,,  rreeaarr  ggaannttrryy
ccoonnttrrooll,,  bbrreeaatthhiinngg  lliigghhttss  wwiitthh  ttiimmeerr,,  
MMPPRR,,  AAuuttooSSccaann,,  AAuuttooFFiillmm,,  AAuuttooVVooiiccee,,  
AAuuttooTTrraannssffeerr,,  AAuuttooAArrcchhiivvee,,  SSmmaarrttPPrreepp,,
PPrroottooccoollPPrroo,,  PPrrooVViieeww,,  CCoonnnneeccttPPrroo,,
VViieeww//EEddiitt  WWiizzaarrdd,,  IImmaaggeeWWoorrkkss;;  
ooppttiioonnaall::  CCaarrddIIQQ,,  ccoolloonnooggrraapphhyy,,  
aaddvvaanncceedd  lluunngg  aannaallyyssiiss,,  SSmmaarrttSSccoorree,,
CCaarrddEEPP,,  CCaarrddIIQQ  ffuunnccttiioonn,,  aaddvvaanncceedd  
vveesssseell  aannaallyyssiiss,,  ppeerrffuussiioonn..

AAuuttooSSccaann,,  AAuuttooAArrcchhiivvee,,  AAuuttooFFiillmm,,  
AAuuttooVVooiiccee,,  AAuuttooTTrraannssffeerr,,  SSmmaarrttPPrreepp,,  
PPrroottooccoollPPrroo,,  VViieeww//EEddiitt  WWiizzaarrdd,,  DDyynnaaPPllaann  
PPlluuss,,  IImmaaggeeWWoorrkkss,,  PPrrooVViieeww,,  rreemmoottee  ttiilltt,,  
iinn--rroooomm  ssttaarrtt,,  rreeaarr  ggaannttrryy  ccoonnttrrooll,,  
bbrreeaatthhiinngg  lliigghhttss,,  SSmmaarrttmmAA--33--DD  ddoossee  
mmoodduullaattiioonn,,  EECCGG  ddoossee  mmoodduullaattiioonn  wwiitthh  
ooppttiioonnaall  ccaarrddiiaacc;;  ooppttiioonnaall::  SSmmaarrttSSccoorree,,
ccoolloonnooggrraapphhyy,,  aaddvvaanncceedd  lluunngg  aannaallyyssiiss,,
CCaarrddIIQQ,,  CCaarrdd  EEPP,,  CCaarrddIIQQ  ffuunnccttiioonn,,  
aaddvvaanncceedd  vveesssseell  aannaallyyssiiss,,  ppeerrffuussiioonn..

SSmmaarrttVViieeww  FFlluuoorroo,,  AAuuttooSSccaann,,  
AAuuttooAArrcchhiivvee,,  AAuuttooFFiillmm,,  AAuuttooVVooiiccee,,
AAuuttooTTrraannssffeerr,,  SSmmaarrttPPrreepp,,  PPrroottooccoollPPrroo,,  
VViieeww//EEddiitt  WWiizzaarrdd,,  DDyynnaaPPllaann  PPlluuss,,  
IImmaaggeeWWoorrkkss,,  PPrrooVViieeww,,  PPNNRR,,  CCoonnnneeccttPPrroo,,  
rreemmoottee  ttiilltt,,  iinn--rroooomm  ssttaarrtt,,  rreeaarr  ggaannttrryy  
ccoonnttrrooll,,  aannaallyyssiiss,,  bbrreeaatthhiinngg  lliigghhttss,,  
SSmmaarrttmmAA..

LLAASSTT  UUPPDDAATTEEDD MMaarrcchh  22000088 MMaarrcchh  22000088 MMaarrcchh  22000088
SSuupppplliieerr  FFoooottnnootteess

--
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Fundamentals of Breast Tomosynthesis

Improving the Performance of Mammography 

This paper outlines the theory of tomo-
synthesis, its expected clinical benefits,

and summarises the results of a multi-cen-
tre, multi-reader clinical trial conducted by
Hologic to measure the clinical performance
of tomosynthesis in a screening environment. 

HOW IS THE IMAGE ACQUIRED?

The breast is compressed in a standard way.
While holding the breast stationary, the x-ray
tube is rotated over a limited angular range.

A series of low dose exposures are made eve -
ry degree or so, creating a series of digital
ima ges. Typically, the tube is rotated through
10 - 20 degrees and 10 - 20 expo  sures are
made every 1° or so during a total scan of five
seconds or less. Individual ima ges are projec-
tions through the breast at different angles
and these are what are re constructed into slices. 

Normally the breast would be placed in the
MLO or CC view, though the tomosynthe-
sis system should support the ability to ac -

quire images in any desired orientation.
One consideration in the design of tomo-
synthesis systems is the motion of the x-ray 
source during acquisition. 

The x-ray tube can move in a continuous or
step-and-shoot motion. With continuous mo -
tion, x-ray exposures must be short enough
to avoid image blurring due to focal spot mo -
 tion. If step-and-shoot motion is em ploy ed,
the gantry must come to a complete stop at
each angular location before turning on the
x-rays, otherwise vibration will blur the image. 

The angular range and number of exposures
acquired during the scan also need to be
optimised. In general, more exposures allow
reconstructions with fewer artifacts. This
must be balanced against the fact that for a
given total exam dose, more exposures
mean smaller signals for each of the indivi-
dual shots. For sufficiently small exposures,

Breast tomosynthesis is a three-dimensional imaging technology that
involves acquiring images of a stationary compressed breast at multiple
angles during a short scan. The individual images are then reconstructed
into a series of thin high-resolution slices that can be displayed individually
or in a dynamic ciné mode. Reconstructed tomosynthesis slices reduce  
or eliminate the problems caused by tissue overlap and structure noise 
in single slice two-dimensional mammography imaging. 

Reconstructed tomosynthesis slices through the breast platform up to compression paddle reveal objects at differing heights in the breast, such as cysts and calcifications shown by arrows
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imager receptor noise dominate the image
and degrade reconstructed image quality. 

Increased numbers of exposures also in crease
raw data size and reconstruction times. In
regards to angular range, a larger an gular ran -
ge gives increased reconstructed slice sepa-
ration, where smaller angular ranges keep
more structures in focus in a given slice. 

Increased separation theoretical ly might be
desired for resolving two closely lying struc-
tu res, but could greatly im pair the appre-
ciation of a cluster of micro  calcifications by
having individual calcifications appear in dif-
ferent slices, or the appearance of spicula-
tions lying in more than one narrow plane. 

DETECTOR EFFICIENCY 
AND DOSE 

Tomosynthesis imaging consists of a series of
low dose exposures, with every acquisition
about 5 - 10% of a normal single-view mam-
mo gram. Because each exposure is low dose,
it is essential that the image receptor have a
high quantum efficiency and low noise.Because
images are being acquired at a rate of several
images per second, rapid imaging is another
requirement.

DISPLAY METHODOLOGY 

The reconstructed tomosynthesis slices can
be displayed similarly to CT reconstructed
slices. The operator can view the images
one at a time or display them in a ciné loop.

The original projections are identical to
conventional projection mammograms, albeit
each one is very low dose, and these can be
viewed as well, if desired. If the system acqui-
red a 2D and a 3D mammogram in the same
compression, images from these two moda-
lities are completely co-registered. 

Work  station user interfaces that allow ra pid
switching between the two modes will faci-
litate image review, and allow rapid iden -
tification of lesions in one modality with the
corresponding lesion in the other modality. 

Tomosynthesis should resolve many of the
tis sue overlap reading problems that are a
ma jor source of the need for recalls and
additional imaging in 2D mammography
exams. The biopsy rate might also decrease
through improved visualisation of suspect
objects. 

Some pathologies that are mammographi -
cally occult will be discernable through the

elimination of structure noise and tomo-
synthesis may therefore allow im proved
detection of cancers. 

TOMOSYNTHESIS 
CLINICAL TRIALS 

Hologic has completed a multi-centre,
multi- reader trial investigating the per-
formance of tomosynthesis. The purpose
of the study was to compare radiologists’
cancer detection rate and screening re call
rate using conventional digital mammo-
graphy (2D) plus breast tomosynthesis
(3D), to the cancer detection rate and re -
call rate observed when using 2D alone. 

In the study, 1,083 women from five cli-
nical centres underwent 2D and 3D ima-
ging of both breasts. Cases were collected
from a screening population and en riched
with patients from diagnostic mammo-
graphy. Both 2D and 3D imaging consis-
ted of CC and MLO images of both
breasts. The CC and MLO 3D images were
performed using the Hologic Selenia
tomosynthesis prototype. 316 imaging data
sets were chosen randomly for review by
12 radiologists. The 2D ima ges were sco-
red first, and then the readers reviewed
and scored the 2D and 3D exams together.
For all 12 rea ders, clinical performance was
superior for 2D plus 3D imaging compa-
red with 2D alone, as measured using the
area un der the ROC curve. 

CONCLUSION

Breast tomosynthesis provides a 3D ima-
ging capability that allows the more accu-
rate evaluation of lesions by ena bling bet-
ter differentiation between ove r  lap ping
tissues. 

A lower recall rate, higher positive pre-
dictive value for a biopsy re commenda-
tion, higher cancer detection rates, fewer
recalls, fewer biopsies, and improved ra dio -
logist confidence are ex pected to result
from the use of this tech nology. 

Breast tomosynthesis should be valuable
in both screening mammography and
diagnostic mammography. 

35IMAGING MANAGEMENT. PROMOTING MANAGEMENT AND LEADERSHIP IN MEDICAL IMAGING

< Selenia Dimensions™ 
Breast Tomosynthesis System*

* Caution. Investigational device 
in the U.S. FDA clearance pending
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ISO 9001:2000 is a quality management system
that promotes greater responsibility among staff,
better use of time and resources, risk and failure
management, as well as greater traceability of
products and services. The department of Nuclear
Medicine and Special Endocrinology (NMSE), PET-
CT centre Klagenfurt, Austria has been accredited
according to ISO 9001:2000 since December 2003.
In this article, we will explain how setting up the
Quality Management (QM) system has led to a
more transparent and comprehensible presenta-
tion of processes and workflows in the department
for diagnosis, therapy and follow-up of diseases. 

Setting up a QM system has enabled the state hospital Klagenfurt
to develop quality goals shaped with respect to four levels of what
we call the “Balanced Score Card”, or “People, Processes, Learning
and Development, and Budget”. During this process, responsi-
bilities and competences were defined. Inputs and outputs of
each process, as well as the process owner and the action holder
of each subtask were listed. Finally, quality scores and measure-
ment categories were defined which were consecutively used to
control and check overall compliance at regular intervals. 

Mistakes based on lack of information were avoided by struc-
turing the flow of information and implementing regular team
and process meetings that allowed us to encourage communi-
cation and specific feedback. Documentation was structured and
streamlined and templates for fast and efficient reporting imple-
mented. Thus, risks were identified and prevented, and errors
resolved in an efficient way. 

Processes, Tasks and Information

To increase traceability of services, the main tasks performed at
the NMSE were depicted as process charts (see fig. 1). 

Each step in the process was determined, and necessary respon-
sibilities documented. Here I will use the PET-CT examination
workflow as an example to depict process charts generated and
process descriptions set in place. 

The process depicted in Fig. 2 and Fig. 3 describes and regulates
the patient's management, the PET/CT investigation itself and
the reporting of investigation results during PET-CT. In total,
process information defined and documented for each single
process comprises of:

• A short method description of the process itself;
• Aim and goal of the process, and
• A definition of the final output/results expected 
at the end of the process.

Measurable key quality data and quality scores determining the
performance quality of the process are used to check the effec-
tiveness of each process later on. This also includes actions to
be taken in case of perceptible deviations or interferences in the
process flow and the nomination of a person who is responsi-
ble overall, for correct process work.

Quality Goals and Traceability

This process enabled the department to define a clear mission
and vision (see fig. 4). Its specific goals were defined and actions
set to optimise goal realisation by considering the four levels
of the Balanced Score Card and taking local and internation-
al laws into account (see fig. 5). To enable the measurement of
each single goal achievement, relevant and efficient quality
scores (key quality data) were defined, which in succession led
to more controllable processes and fast and traceable optimi-
sation of work.

The quality understanding of the department is shaped by the
principle that technical and service quality is defined through
“a set of inherent characteristics”. Thus, services provided must
fulfil both objectively measurable parameters, as well as sub-
jective expectations of the customers. Customer contentment
is regularly questioned via patient questionnaires, and contin-
uous learning and development guaranteed. The management
defined quality goals for all areas of the department and all
professions were defined with clear actions and projects set in
place to achieve them.

BENEFITS OF
ISO 9001/2000 CERTIFICATION 
Greater Transparency Leads to Improved Workflow 

Authors

Prof. Peter Lind
Head 
Department of Nuclear
Medicine & Endocrinology
PET/CT Center Klagenfurt
Klagenfurt, Austria

Also,
Dr. S. Eder
Prof. H.J. Gallowitsch
Dr. S. Kohlfürst
Th. Kopema
D.I. M. Weigelt
K. Friesacher

Fig. 1: Services / tasks of the NMSE

Fig. 2: PET CT Processes - Overview
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Risk and Failure Management Tools 

To use ISO 9001:2000 as a process for continuous improvement in the most effec-
tive way, various risk and failure management tools were implemented. Amongst
these, internal and external process audits to check compliance, root cause analy-
sis (RCA) to analyse mistakes and Failure Mode Effect Analysis (FMEA) for pre-
ventative quality assurance. 

Internal audits, performed by local QM representatives, take place at least once a
year. Audits are carried out in all areas of the department. Results, failings and
necessary correction measures are reported by the audit leader and affected employ-
ees informed. The head of the department can delegate partial management tasks
to staff, and is responsible for correction measures. Supervision of the conversion
occurs through the QM representative who documents the effective elimination
of the cause of error in the audit divergence report. Also, an annual external audit
of the QMS is performed by accredited institutions.

The head of the department examines the total QMS once a year. In this man-
agement review, available relevant information like audit reports, process proto-
cols, quality scores, internal and external communication issues, regular quality
conversations and corrective and preventative actions taken are critically exam-
ined/appraised. The goal is to identify necessary system improvements early on
and enable suitable changes. 

Benefits of ISO 9001:2000 Certification 

Depicting all main processes and workflows of the department in detail as well as
underlying tasks with clear responsibilities and competences, has promoted a
greater responsibility and quality consciousness among staff and led to a greater
consistency and traceability of services. Certification has resulted in more exact
definition of processes, competences and responsibilities, better management of
medical and non-medical interfaces and greater consistency of medical services.

Clearly defined interfaces (for example between medical and non-medical staff )
have improved and eased communication. Process driven meetings result in pre-
vention of mistakes, faster detection of errors, more rapid and efficient handling
of errors, better adaptation to new requirements and a more purposeful infor-
mation exchange.

Fig. 3: PET CT ONCO Process - detailed view

Fig. 4: NMSE Vision

Fig. 5: NMSE Vision
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The national deployment of Picture Archive
& Communication Systems (PACS) and im-
aging information systems as part of the Eng-
lish National Programme for IT combined
with the move towards a shared summary
care health record brought about a com-
pelling need for all imaging departments to
adopt a single standard for procedure coding.

To ensure interoperability between systems within and
outside the imaging domain and to allow the seamless
sharing of information, a common standard terminolo-
gy is required. For the broader English National Pro-
gramme for IT the chosen standard is SNOMED CT. 

Due to the pace of implementation of the PACS pro-
gramme in England this requirement was relaxed in the
immediate term to enable “off-the-shelf“ systems not em-
ploying this standard to be deployed, however the argu-
ment to standardise was still as persuasive.

Development of Interim 
Standard Descriptions 

A stakeholder management group, the Clinical Imaging
Procedures Management Group (CIMG), set up origi-
nally to create a National Standard SNOMED CT sub-
set of imaging procedures, recognised the opportunity to
develop an interim solution that could be easily adopted
by the systems being implemented as part of the PACS
programme. 

It was recognised that any interim solution needed to be
developed with a migration path towards the future stan-
dard for the Shared Summary Care Record so the inter-
im standard code set was designed such that is was close-
ly aligned to the longer term strategic standard of
SNOMED CT.

The “National Interim Standard Descriptions for Clini-
cal Imaging Procedures” enable the consistent description
of imaging procedures. 

The codes and terms facilitate the identification of pa-
tient images and the communication of clinical informa-
tion associated with identified procedures such as imag-
ing service requests, patient imaging reports and statistical
measures of activity.

This consistent representation of imaging procedures can
thus be used for order catalogues, image identification in
PACS, workflow within service departments and KH12
radiation monitoring returns. 

It can also potentially support activity analysis, audit, and
remuneration strategy. Treatment options would conse-
quently be based on a common understanding of the pro-
cedures performed or planned and activity between all
service providers directly compared.

Editorial principles exist to cover all elements necessary for
the accurate and complete description of imaging procedures
such as modality, body site, laterality, use of contrast and a
whole host of administrative type aspects. There is also im-
plementation guidance to assist users in migrating to this
code set and to understand how to use it most effectively.

Take-up

Some 75% of imaging departments in hospital trusts in
England have already adopted the standard. Other than
SNOMED CT, existing standards as mandated in Eng-
land, typically include only those required for statutory
reporting such as:

• OPCS-4 represents a classification of procedures that
lends itself to various reporting initiatives such as 18 -

STANDARDISING
NATIONAL CLINICAL 
IMAGING CODES
The UK Approach

Author

Dr. Ian Arrowsmith 
Chief Terminologist 
UK Terminology Centre
NHS Connecting for
Health
ian.arrowsmith@nhs.net

IMAGING_V8_I4_abel:imaging_V8_I4  9/8/08  10:17 AM  Page 38



39

FEATURE

week wait targets and commissioning.
• The KH12 return is designed to capture imaging activ-
ity related to population exposure to ionising radiations.

Relationship of Interim Representation 
to SNOMED CT

The code set has been developed in such a way that every
entry in the standard has a direct relationship to a
SNOMED CT concept. Not only does this support the
interoperability between systems/organisations using the
two coding schemes but also allows some of the properties
of SNOMED CT to be utilised – for instance the map-
ping from SNOMED CT to OPCS-4.

The new ‘interim’ code set is designed to bridge the gap
until all clinical systems can support SNOMED CT, and
whilst additional concepts are introduced into SNOMED
CT to fully support UK clinical imaging practice. In time,
when all clinical systems are utilising SNOMED CT, it is
anticipated that the representation of DI procedures in
NCRS applications will be entirely by the use of SNOMED
CT coded concepts.

What is SNOMED CT?

SNOMED CT® (Systematised Nomenclature of Medi-
cine-Clinical Terms) is a comprehensive, multilingual clin-
ical healthcare terminology, jointly developed between the
NHS in England and the College of American Patholo-
gists (CAP) to develop an international clinical terminol-
ogy and formed in 1999 by the convergence of SNOMED
RT and the UK’s Clinical Terms Version 3 (formerly known
as the Read Codes). 

SNOMED CT® provides the core general terminology
for the electronic health record (EHR) and contains more
than 357,000 concepts with unique meanings and formal
logic-based definitions organised into hierarchies. When
implemented in software applications, SNOMED CT®
represents clinically relevant information consistently, re-
liably and comprehensively as an integral part of produc-
ing electronic health records. 

In April 2007 the intellectual property rights of SNOMED
CT were transferred to a new organisation called the In-
ternational Health Terminology Standards Development
Organisation (IHTSDO). This organisation was created
by a number of countries working together specifically,
Australia, Canada, Denmark, Lithuania, Sweden, the
Netherlands, New Zealand, the UK and the US.

The IHTSDO® seeks to improve the health of humankind
generally by owning, distributing, operating and develop-

ing suitable health terminology products. This improve-
ment is to be achieved through the sharing of more accu-
rate clinical and related health information, allowing the
implementation of semantically accurate health records
that are interoperable. 

SNOMED CT® contains the vast majority of concepts
required to record the process of care across the range of
clinical professions in practice. These concepts, with their
inherent unique meanings and formal logic-based defini-
tions, are arranged into 19 hierarchies covering the fol-
lowing areas:

New content within existing areas of the terminology are
added to each release in response to user requests driven
by advances in clinical knowledge over time. At the same
time existing content is subject to regular review and re-
finement where necessary. In addition, new content do-
mains are considered for inclusion on a regular basis. 

• Clinical findings
• Procedures/interventions
• Observable entities
• Body structure
• Organism
• Substance
• Pharmaceutical/

biologic product
• Specimen
• Qualifier value
• Physical object

• Physical force
• Environments /

geographic locations
• Social context
• Situation 

with explicit context
• Staging and scales
• Link concepts
• Special concepts
• Record artifact 

and event

Further Reading:

• NHS Connecting for Health 
– Data Standards 
http://www.connectingforhealth.nhs.uk/
systemsandservices/data/terminology/
national-interim-clinical-imaging-procedure

• Royal College of Radiologists PACS and 
Teleradiology Group 
http://www.pacsgroup.org.uk

• SNOMED CT
http://www.ihtsdo.org
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Please give us some background
information on your professional
achievements and current role.

I have been a full-time interventionalist for
over 20 years. My main focus is on vascular
diseases. I work as an academic professor in
interventional radiology at the University
Hospital AMC, of the University of Ams-
terdam. I see it as my personal achievement
that I have been able to work, along with
many others, to build the house of IR as it
is today. Currently, I am the President of
CIRSE.

Your contributions to the field 
of interventional radiology (IR) 
have been much honoured – 
which if these has been most 
significant to you personally?

The SIR Dotter Lecture in 2008 was one of
the highlights of my interventional career.
The understanding that evidence-based med-
icine is of vital interest to interventional ra-

diology was the topic of this lecture. But the
most significant honour any interventional-
ist can get is the satisfaction that you and IR
have made a difference to the patient. That
is, after all, the core business. Of the many
things I have been working on, if I have to
mention one, it is the pioneering work I have
been doing on subintimal angioplasty.

The evolution of interventional radio -
logy has been a relatively recent and
innovative branch of radiology – what
excites you about it?

When Charles Dotter performed the first
PTA, 45 years ago, interventional radiolo-
gists were already achieving many things be-
fore others, like vascular surgeons, “discov-
ered” this new and exciting medical specialty
and called it “endovascular surgery”. Inter-
ventional radiologists have been innovating
for the last four decades. What currently re-
ally excites me are the advantages IR is crea -
ting in the field of local cancer treatment.
We are only at the beginning of a new boom.

Is interventional radiology adequate-
ly funded in Europe? Is it well known
here?

In the vast majority of countries, there is still
inadequate funding for IR. It is not yet seen
and funded as an alternative to surgery, main-
ly due to the fact that interventional radiol-
ogists are not acting or practicing as doctors
but more as “skilled hands”, working in the
shadow of the clinicians. When this changes,
I am convinced the funding will change ac-
cordingly. Interventional radiologists are still

very unknown to the general public, again,
because patients don’t see them as primary
care takers. Yes, we have a huge image prob-
lem. CIRSE is addressing this by training the
interventional radiologist to be a clinician
and to promote new IR techniques in the
popular press.

You are leading the creation of a
European training curriculum for
interventional radiology – please
tell us about this.

To improve the quality of IR in Europe it is
necessary to improve and to standardise IR
training in Europe. CIRSE together with the
European Society of Radiology (ESR), has
produced a basic curriculum for IR. This
document is adopted in many European
countries. Along with this, CIRSE has pro-
duced a syllabus about what IR is and what
you should know if you want to be a full-
time interventional radiologist. We hope to
work together with UEMS to bring this doc-
ument to a European level. Finally, we hope
that this will lead to a European IR certifi-
cate, recognised throughout the European
community.

How can increasing educational op-
 portunities expand the future of IR?

We are open to any medical specialist who
wants to be trained in IR, according to the
curriculum. Education is one of the most im-
portant things is this regard. Only through
training can we educate enough qualified in-
terventional radiologists to do all the work.
It is often the absence of a local and well-
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Professor of Radiology and Interventional 
Radiology, University Hospital AMC, 
University of Amsterdam
Amsterdam, The Netherlands
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Cardiolovascular and Interventional 
Society of Europe (CIRSE)

j.a.reekers@amc.uva.nl
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To respond to this letter, please email editorial@imagingmanagement.org

READERS LETTER

trained IR that still supports the use of old
and redundant surgical techniques.

What are your predictions for how
the range of treatments covered by
IR will blossom in the decades to
come?

It is my solemn belief that IR is here to re-
place the old techniques, which have been so
prominent ever since the days of Billroth.
Surgery has been a very important step for-
ward in medicine but will soon be replaced
by minimally invasive techniques.  Probably
this has already happened for most of vascu-
lar surgery. Vascular intervention will con-
tinue to blossom, independent of who will
be doing it. Interventional oncology, treat-
ment of uterine fibroids, trauma care and
many others will have a prominent place in
our daily work.

Finally, please share one of your
favourite memories from your days
as a trainee.

When I was a trainee, I once visited the fa-
mous Prof. Merlant, who was a neuroradiol-
ogist in Paris. As a trainee, I accompanied a
patient with a vascular malformation, who
was sent to him from our hospital for treat-
ment. Prof. Merlant did not treat me like a
junior but took my picture for his guestbook,
a great honour as I found out many years lat-
er, and after the procedure, invited me for
dinner. We talked like equal colleagues about
the future of IR and new ideas for procedures.
He was a very inspiring man, with a huge
imagination, who at that time spurred my
imagination for new products, techniques
and inventions. 

By the way, this same neuroradiologist, many
years later, was the first to introduce the tech-
nique of uterine fibroid embolisation. It not
only shows that IR is a wonderful profession
but also that being an interventional radiol-
ogist is a mentality, a state of mind.

Dear Professor McCall, 

I wanted to respond to your inspiring editorial in IMAGING Management
(Vol 8, issue 3, 2008), to ask for advice regarding radiology training in Malta. 

As a consultant radiologist in Malta, I have just taken up the post of post-
graduate training coordinator for radiology. 

Malta is the smallest European Union State.  Since joining the EU, there has
been a push to organise post-graduate training in various specialties, includ-
ing radiology. The island’s one large and brand new teaching hospital has fur-
nished the department of radiology with RIS/PACS, 1.5 Tesla MRI, 16 slice CT,
etc. Although still a bit short on consultant radiology personnel, I believe
that we can deliver the majority of general training in medical imaging.  

We plan to have five to six trainees for our first intake in October of this
year.  After that we will probably take three or four trainees maximum every
two     years.  Training will be based on the ESR and RCR curricula. Trainees will
be encouraged to sit the FRCR examinations.

Although we can offer the majority of training, I think that our local training
will need to be supplemented by further training in specialised centres
abroad. My view is that trainees should spend the equivalent of three months
a year in the first four years and the whole fifth year abroad. The main rea-
son for this is to obtain experience in areas like neuroradiology, paediatric
radiology etc in the pre-FRCR training and to spend ‘fellowship-type’ train-
ing in fifth year. 

My vision is that we team up with a centre in the UK, Ireland or mainland
Europe and organise an exchange-type programme for trainees. Alternatively,
our trainees can spend a training period in centres abroad through mutual
agreement between the respective health authorities. The idea is that the
trainees get full training rather than simple observer-type attachments. The
health department in Malta is funding post-graduate training. It will provide
subsidies for trainees whilst they are abroad and pay for any fees that are in-
curred in the process.

I would be grateful to receive any advice regarding the above and how I could
take this project forward.

Yours sincerely

Dr. Adrian Mizzi
Consultant Radiologist
Mater Dei Hospital, Malta

4 1
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COUNTRY FOCUS: Ireland

The Irish health system is a mix of both public and
private institutions and funders. It is primarily tax-
financed and around 50% of the population has pri-
vate health insurance. The Irish Health Service has
recently come through a radical reform pro-
gramme and is going through a bedding down
process. The Government has invested significantly
in the health service in recent years with notable
results. The focus has now moved to consolidation
and improved quality and efficiency. Any person,
regardless of nationality, ordinarily resident in Ire-
land, is eligible for health and personal social serv-
ices. To be eligible means that a person qualifies to
avail of services, either without charge (full eligi-
bility) or subject to prescribed charges (limited el-
igibility). Just under 30% of the population has full
eligibility. Any person ordinarily resident in Ireland
who does not have full eligibility is entitled to free
hospital treatment subject to a statutory levy of
55 euros per day up a maximum payment of 550
euros in any twelve consecutive months.

History, Development, Future

The Department of Health was established in 1947. Prior to its
establishment, public and health services were the responsibility
of the Department of Local Government and Public Health.
The local authorities continued to administer health service pro-
vision until the Health Act of 1970 which provided for the es-
tablishment of health boards. Eight boards were esta blished pri-
marily on a population basis. Population growth, together with
new and changing demands on the health services led to a deci-
sion to replace the Eastern Health Board with three new health
boards under the aegis of a new authority (ERHA) in March
2000.In June 2003 the government announced a radical health
service reform programme. The Health Act 2004 provided for
the establishment of a Health Service Executive (HSE) on a statu-
tory basis which took over responsibility for the management
and delivery of health and personal social services from the
Eastern Regional Health Authority (ERHA), the health boards
and a number of other specified agencies with effect from 1st
January 2005.

Primary Care

The current primary care system is delivered by a combination
of disciplines such as general practitioners (GPs), public health

nurses, physiotherapists and others, very often working alone,
either as private practitioners or as direct employees of the pub-
lic health system. Fees for general practice services are met by
the individual. GPs are paid an annual capitation fee per eligi-
ble patient (i.e. persons with full eligibility). Additional pay-
ments are also made to GPs in relation to certain specific serv-
ices provided by them and not covered by the capitation scheme.
In 2005 funding was allocated to allow 230,000 more people to
have free GP visits. Since 2002, ten multi-disciplinary primary
care teams have been developed and are delivering an enhanced
and expanded range of services. Between 2000 and 2005, ap-
proximately 105 million euros has been provided for the devel-
opment of Out-of-Hours GP services. 

Hospital Services

Broadly speaking, there are three types of hospitals in Ireland:

• HSE hospitals, owned and funded by the HSE;
• Voluntary public hospitals, most of whose income comes di-
rectly from the State. These hospitals are generally owned and
controlled by religious orders or by lay boards of governors. Al-
most half of acute hospital beds are in the voluntary hospitals;
• Private hospitals, which receive no state funding. 

There is very little difference in practice between HSE hospitals
and voluntary public hospitals. Both sets provide both public
and private care. People are admitted to hospital either via a re-
ferral from their GP or through the hospital’s accident & emer-
gency department. About 80% of beds in the public hospital
system are designated as ‘public beds’. The remaining 20% or
so of beds are designated as ‘private beds’. 

Financing/Management of Healthcare Costs

The health budget for 2005 is 11.941 billion euros (3.6 billion
euros in 1997). The total funding envelope for the Health Cap-
ital Investment Framework (CIF) 2005 - 2009 is 3.255 billion
euros (2.734 billion euros for 2004 - 2008). 

The extra investment over recent years has enabled record levels
of activity in the acute hospital system and a wide range of ad-
ditional services across all care programmes. During the prepa-
ration of the current national Health Strategy in 2001, the rela-
tive merits of social insurance, private insurance and tax-based
systems were carefully examined. It was concluded that the pres-
ent centrally funded tax-based system of funding, complement-
ed as at present by private health insurance will be retained.

OVERVIEW OF THE HEALTHCARE 
SYSTEM IN IRELAND
Investing in Health

Author:

Frank Ahern
Assistant Secretary
Department of 
Health  and Children
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The Faculty of Radiologists at the Royal College
of Surgeons is the professional and academic
body for clinical radiologists in Ireland. It offers
specialist training and post-graduate examina-
tions in radiology. The faculty's objectives are to
advance the science, art and practice of radiology
and its allied sciences and to promote education,
study and research in radiology

History of the Faculty

In 1960 the Radiological Society of Ireland, established in 1932
to develop radiology in Ireland, set up a committee to examine
the developing role of radiologists in education and training. It
was decided to establish a Faculty of Radiologists, associated
with the Royal College of Surgeons in Ireland.  

The new Faculty was primarily concerned with postgraduate
training programmes and examinations in radiology. The first
task was to design an examination structure. A Primary Fel-
lowship examination consisting of radiation physics, pathol-
ogy, surgery, radiological anatomy and medicine, and separate
Final Fellowship Examinations in Diagnostic Radiology and
Radiotherapy were established. The first examinations of the
Faculty were held in May 1966. 

An Irish training programme in radiology was then established.
This was supported by the Irish Department of Health and was
a landmark in the development of radiology in Ireland. Up to
that time, an Irish graduate undertaking a career in diagnostic
radiology had to obtain a training post in a recognised centre
in the United Kingdom or North America. At that time there
were a significant number of fellowship trained radiologists re-
turning to Ireland from the UK and the US. 

Now, for the first time, radiologists could be trained in Ireland.
The Irish Radiology Training Programme was the first struc-
tured medical postgraduate medical training programme, in
any discipline, in Ireland. The four-year course led to the qual-
ifying degree of "Fellowship of the Faculty of Radiologists,
Royal College of Surgeons in Ireland" (FFRRCSI). This re-
mains the qualifying examination for the Faculty. 

Faculty Structures

The board of the Faculty of Radiologists is elected by all the Fel-
lows of the Faculty. Each board member serves for a term of five
years, one of whom is elected Dean of the Faculty for a term of

two years. There are a number of board subcommittees including
education, science, research, radiation protection, radiation on-
cology, continuous medical education, academic, and a general
purposes committee. The education subcommittee is primarily
involved in organising the Irish radiology training programme,
the core function of the Faculty. The science subcommittee or-
ganises scientific meetings, seminars, training courses and con-
tinuous professional development (CPD) meetings. 

The academic subcommittee includes the academic professors
from all the university institutions. This subcommittee allows a
beneficial liaison with the medical schools to promote the develop -
ment of radiology as an undergraduate subject and to work with
the universities in the area of postgraduate radiology education. 

The faculty has also developed subspecialty interest groups within
its structures including breast, nuclear medicine, interventional
radiology and paediatrics. On a five yearly cycle the faculty in-
spects and accredits participating departments of radiology. 

Irish Radiology Training Programme 

Recent European Community rules for specialist accreditation
now require five years of approved postgraduate education. In
the past it was customary for trainees, on completion of three
to four years on the Irish radiology training programme, to
complete their further years abroad; mainly in the UK, USA,
Canada, other European countries or Australia. 

In 1996 the Faculty formally established a fifth year of training,
involving rotations through subspecialty diagnostic and/or in-
terventional radiology services. The curriculum of the Irish ra-
diology training programme continues to evolve paralleling
changes in the wider medical education curricula and changing
education methods. The current programme allows optional
participation in a number of university-
based postgraduate training courses.
These courses, together with the evolving
faculty programme, address such areas
as communication, teaching meth-
ods, research methods, evidence
based radiology, management skills
and molecular imaging in a modu-
lar based format. The faculty re-
cently also received agreement in
principle from the Irish Health Serv-
ice Executive to fund a fully digitised
examination programme. 
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I work as a consultant radiologist 
for a national referral centre.

I am a consultant radiologist in St. Vincent’s University Hos-
pital in Dublin, Ireland, part of the St. Vincent’s Health-
care Group (SVHG). SVHG is composed of a large uni-
versity teaching hospital, a smaller teaching hospital and a
private hospital. There are 850 beds in SVHG. The hospi-
tal is the national referral centre for a number of specialties
including liver transplantation and cystic fibrosis. I have
been Medical Director of SVHG since 2003, allowing me
to see and appreciate the vital role of the radiology depart-
ment within the medical institution as a whole. The radi-
ology group at SVHG is composed of twelve consultant ra-
diologists and thirteen registrars in radiology. The SVHG
radiology group undertakes approximately 210,000 exam-
inations per year including all modalities. 

A capital development programme has 
transformed the SVHG in recent years.

St. Vincent’s has undergone and continues to undergo a
considerable capital development programme in the last
number of years. This has included a new modern radiolo-
gy department including the development of a hospital-
wide PACS system, with RIS/PACS integration and inte-
grated voice recognition reporting. There are three multi-slice
CT scanners and two 1.5 test scanners on site. Plain film
imaging is all DR-based. A comprehensive range of imag-
ing is undertaken in the department including newer de-
velopments in cardiovascular imaging such as Cardiac
CT/MRI and CTA /MRA. The department has a strong
interventional unit, as the hospital is a national referral cen-
tre for liver disease including liver transplantation.

I will soon begin my period as Dean 
of the national radiology society.

The professional body for radiologists in Ireland is the Fac-
ulty of Radiologists, Royal College of Surgeons in Ireland.
I am currently the Honorary Secretary of the Faculty and
Dean-Elect. I will begin my period of office as Dean in No-
vember 2008; this will last for two years.

Finding an optimal solution to waiting 
lists in radiology is proving challenging.

As in other countries, the demand for radiology continues
to increase inexorably due to a combination of new tech-
niques and a growing and ageing population. At SVHG the
single greatest limiting factor is the availability of radiographic
staff, particularly in the context of an extended working day.
This has led to waiting lists particularly in ultrasound and
to a lesser extent in CT/MRI. 

The government in Ireland has responded to the growing
waiting lists using an initiative called the National Treat-
ment Purchase Fund. Patients on radiology waiting lists for
more than three months are referred to private clinics for
imaging. This obviously creates difficulty in the context of
multidisciplinary care and as such is a less than optimal so-
lution. Consequently most radiology departments filter their
waiting lists to ensure that oncology patients and patients
requiring complex imaging are retained within a university
hospital setting.

Demand for radiologic services 
is outstripping supply.

The number of radiologists practicing in Ireland per head
of population is less than many of our neighbouring juris-
dictions. The vast majority of radiologists in Ireland work
in the public health system. The number of radiologists in
the public health system is controlled centrally and unfor-
tunately, although there is an increasing number of radiol-
ogists in the country, this has not matched radiological need.

A SNAPSHOT OF
RADIOLOGY IN IRELAND
Interview with Dr. Risteard O’Laoide

Numbers are 
insufficient to take 
advantage of the 
significant basic 
science funding 
available
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Migrant workers are being absorbed 
into the Irish healthcare system.

The Medical Council in Ireland is responsible for the ac-
creditation of doctors to work within the healthcare system.
Radiologists from the EU with a Certificate of Specialist
Doctor (CSD) are automatically entitled to have their name
placed on the specialist register for radiologists. The Med-
ical Council seeks the advice of the Faculty of Radiologists
for radiologists whose names cannot automatically be placed
on the specialist register. While the faculty advises the Med-
ical Council with respect to the experience and accredita-
tion of the Radiologists, the ultimate decision is made by
the Medical Council. 

There are many radiographers from outside Ireland now
working within the Irish healthcare system; these radiogra-
phers are accredited by the Irish Institute of Radiography.
The faculty for many years ran a supernumery training pro-
gramme for radiology registrars, which trained many radi-
ologists particularly from the Middle East and Libya. This
programme is no longer active. More recently however, the
Irish radiology training programme has attracted candidates
from other countries within the EU.

PACS is about to become a standard 
national tool in radiology departments.

There are a number of hospitals throughout Ireland who
have installed hospital-wide PAC systems. More recently,
however, a national RIS/PACS project has been initiated by
the national authority for the provision of health services
(Health Service Executive/HSE) with circumscribed fund-
ing. Its aim is to roll out RIS/PACS to all radiology de-
partments in the country with a large central storage ca-
pacity. It is hoped that all the radiology institutions and
hospitals will be linked.

Irish radiology needs a focus on quality stan-
dards in order to increase public confidence.

One of the main issues facing the Faculty of Radiologists in
Ireland due to recent high profile radiology errors is to re-
gain the confidence of the public in our diagnostic systems.
The faculty is hoping to adopt a twin track approach. The
faculty is engaging with the HSE to institute an integrated
quality assurance programme in all radiology departments.
In tandem with this, the faculty has to educate the public
and the health service agencies to the limitations of even
best practice radiology. 

The focus on academic radiology is increasing.

Funding for radiology equipment in Ireland has generally
been organised centrally. In the last number of years, thanks
to the so-called ‘Celtic Tiger’ there has been a significant in-
crease in funding for radiology equipment. Many depart-

ments have state-of-the-art equipment.
As previously noted, however, there has
been a shortfall in funding for radiologists. 

Another benefit of  increased  eco-
nomic prosperity in Ireland has been
the significant funding which is avail-
able for research through government
agencies such as the Health Research
Board and Science Foundation Ireland.
Unfortunately, most radiologists in Ire-
land have an overwhelming service
commitment. Nonetheless, the radiol-
ogy departments on the Irish radiology
training program me have a strong com-
mitment to ongoing clinical research
with a significant pro rata output. 

While the number of academic radi-
ologists has increased somewhat in the
last five to ten years, numbers are in-
sufficient to take advantage of the sig-
nificant basic science funding available.
This is one of the challenges facing Irish
radiology. There is a move in Ireland
to develop academic health centres,
combining the governance of a num-
ber of sister hospitals with a universi-
ty medical faculty. 

Recently, Dublin academic healthcare has been formed by
integrating SVHG, our sister hospital the Mater Miseri-
cordiae University Hospital and the Faculty of Medicine
in University College Dublin. Such models may provide a
more appropriate environment for the evolution of aca-
demic radiology.

Advice to other Radiology Managers.

1) As radiology services are a significant central platform
service in all healthcare institutions, radiologists should en-
deavour to be among the clinical leaders within healthcare
organisations to advance best patient care. 

2) Radiologists should institute integrated quality assurance
programmes within their departments to validate and im-
prove best patient care and to protect themselves as profes-
sionals from a perception of an inadequate, opaque and
poorly-governed system.

3) The institution of a high-quality RIS/PAC system with-
in a radiology department has huge benefits in optimising
workflow and hence patient care. Our recent experience in
St. Vincent’s with the introduction of a hospital-wide PAC
system has not been without pain but it has undoubtedly
had a significant positive impact on patient care within our
institution.

Interviewee
Dr. Risteard O’Laoide

Honorary Secretary
Faculty of Radiologists
Royal College of Surgeons 
in Ireland

Consultant Radiologist
Department of Radiology 
St. Vincent’s University Hospital
Dublin, Ireland

r.olaoide@st-vincents.ie
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I am presently consultant radiologist and chairman of the
department of radiology at the Mater University Hospital,
Dublin, Ireland. This is a large teaching hospital, and along
with St. Vincent’s Hospital, Dublin, and University Col -
lege Dublin, is a constituent of the Dublin Academic
Healthcare Centre. 

I am immediate past Dean of the Faculty of Radiologists,
Royal College of Surgeons in Ireland. This is the nation-
al body, which oversees teaching and training for con-
sultant radiologists in this country. My prior roles in the
national governing body, the Faculty of Radiologists in
Ireland, include past examiner, honorary treasurer and
past Dean. 

I play a role at European level, as Chairman of the educa-
tion committee of the European Society of Radiology (ESR)
and am a member of the executive of that society, and I am
one of two faculty representatives for the UEMS medical
radiology section

I am also a member of the Irish Medical Council, which is
the body that regulates and oversees the profession generally.

Background

Training and standards are issues that have always been of
great interest to me. Our professional body, the Faculty, is
fundamentally a training body and it advises the overall
Medical Council in Ireland, an entirely separate statutory
entity on registration and continual medical education for
radiologists. 

Acting as a statutory regulatory body, the Medical Council
and not the faculty itself provides an overall structure, over-
seeing standards of registration, undergraduate education,
specialist education and regulation, continuing medical edu-
cation and disciplinary matters. 

Structure of Radiological Training 
and Education in Ireland

Radiology education in Ireland is structured in a highly
competitive way. After six years of general medical training,
an intern year and a further clinical year are mandatory
before even commencing training as a radiologist. 

In fact, the majority of residents start their radiological edu-
cation with already three years of clinical exposure under
their belt. They must also have published at least three to
four articles before radiological training begins. 

Radiological training itself consists of five years, in which
the fifth year leads to qualification as a specialist. They then
travel to work in either the US or Europe for further fel-
lowship training for two to three years before they return.
Most radiologists qualify while in their early thirties as a
consultant radiologist. 

This stringent structure allows residents to attain significant
clinical experience, and it adheres completely to the European

MANAGING IMAGING
EDUCATION IN IRELAND
Maintaining High Academic Standards
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Training is ideally 
carried out in an 
active department
in an academic 
teaching 
environment
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structure of “3 + 2”, though it includes even more clinical
and other training than officially recommended. 

In fact, in a recent ESR survey of publications submitted
to ECR, on a pro rata basis, for number of consultants,
Ireland is amongst the top three. On completion of their
five-year training period, most radiologists will travel
either to North America or Europe for further subspe-
cialty training and consultants to teaching institutions are
generally not appointed in less than eight years from com-
mencing training. 

There are approximately 230 practicing radiologists in
Ireland. There is a separate private healthcare system
and most consultant radiologists are also active in the
private sector. 

The Examination System

There are two parts to the Irish examination system for
radiologists, conducted by the fellowship of the Faculty.
Part one, an oral and written exam, occurs after the first
year and means that residents are examined in anatomy,
radiographic technology and physics. 

Part two occurs three-and-a-half to four years after special-
ist radiological training begins, and consists of one oral and
one written exam that covers all subspecialties in radiolo-
gy in a general format. Exams are internationally and exter-
nally assessed. We generally anticipate an overall 75% pass
rate at first attempt in part two of this examination process. 

Only four attempts are allowed at part two of this exami-
nation. As a result, we have a considerable experience with
developing examination methods in Ireland, and in fact
could be a model for the development of a Europe-wide
diploma in radiology.

Positive Impact of Ties With Europe

The development of closer links between radiology in
Ireland and in Europe has been beneficial to the develop-
ment of the profession. Ireland has a population of only
four million. As the ESR is a ‘one man, one vote’ society,
it is not easy for professionals from smaller countries such
as ours, to become elected to office within the organisation. 

Thus, we see our presence within the society as extremely
important. Previously the practice of medicine in Ireland,

including radiology, tended to
follow either the UK or US struc-
tures. Now we are becoming more
harmonised with Europe, due to
these positive links.

eLearning 

Due to the small size of this coun-
try, educational methods such as
eLearning are not highly devel-
oped. In the UK, by comparison,
eLearning academies are highly
developed as one way to address
their national shortage of trained
radiologists. 

In Ireland, by contrast, our meth-
ods remain more hands-on and an
apprenticeship is served. eLearning is very much a compo-
nent of CME processes. Demonstration of adequate CME
standards will shortly be a legal requirement for maintenance
of entry on the specialist medical register.

Challenges For Young Irish Radiologists Today

The main challenges facing a young radiologist today are
that he or she must maintain clinical autonomy within
complex and ever-expanding management structures, as
well as continuing to remain up-to-date on one of the
fastest developing branches of medicine today.
Subspecialisation is an inevitable fact that will alter the face
of the radiology profession. 

Radiologists are going to have to have an indepth under-
standing of a given subspecialty, and become authorities in
that area to prevent their ending up as mere technicians
rather than ‘clinical specialists’. 

The clinical nature of radiology must be emphasised.
Furthermore, we need to develop better relationships with
primary care physicians by opening a direct dialogue
between the related professional teaching bodies. 

The ESR is currently promoting discussion in these areas,
and it is hoped that white papers on these issues will
become available in the very near future. Irish radiology
looks forward to playing a positive role in maturing these
concepts.
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Industry News
Agfa HealthCare Awarded 
New Contract 

Agfa HealthCare has been awarded a new
three-year contract with Premier Pur-
chasing Partners, L.P., to provide film and
medical imagers to the healthcare al-
liance's 2,000 member hospitals and
53,000 other alternate healthcare sites
in the US. 

Effective September 1, 2008, this agree-
ment adds to existing relations between
Agfa HealthCare and Premier, namely En-
terprise Image Management Solutions
(EIMS) and Computed Radiography (CR)
solutions.

Sonosite Shows 
25% Revenue Rise

SonoSite, a provider of portable ultra-
sound technology, showed a 25% rise
in revenue and a 48% surge in income
for its fiscal 2008 second quarter, which
ended June 30. They also reported
favourable results in an ongoing patent
dispute over its technology with GE
Healthcare.

The company stated that its worldwide
revenue rose to 59.2 million dollars for
the period, a 25% gain compared with the
47.4 million dollars it booked for the
same quarter last year. For the first half
of the fiscal year, the company has seen
revenue of 111.7 million dollars, a robust
24% increase compared with the 90.2
million dollars in revenue SonoSite recog-
nised for the first two quarters of fiscal
2007.

PACSGEAR Partners With 
Three Palm Software

PACSGEAR has partnered with Three
Palm Software, developers of software
products for mammography. PACSGEAR
has added Three Palm’s MammoViewer,
an application designed for viewing mam-
mography images, to MediaWriter, its line
of DICOM CD/DVD burning solutions.
MammoViewer can be included on CDs,
DVDs and portable media to let patients

and physicians view mammography im-
ages, as well as electronic markers that
are generated by computer-aided diag-
nosis applications. The markers draw at-
tention to regions of interest on mam-
mograms.

Philips Electronics Relocates 
its North American HQ

Philips Electronics North America an-
nounced that Andover, Mass., will serve
as the company's new North American
headquarters, where Philips Healthcare
currently is based.As a result of the move,
Philips said that Massachusetts now hous-
es its largest presence in North Ameri-
ca, with nearly 5,000 employees, six ma-
jor worksites and manufacturing facilities.

The company estimated that its presence
will inject more than $266 million dol-
lars in payroll into the Massachusetts
economy annually, when taking into ac-
count the various Philips facilities, in-
cluding executive and administrative of-
fices, R&D, warehousing and manu facturing.
During the last twelve months, Philips
said it has grown from approximately
20,000 to more than 30,000 employees
in the United States, with offices and op-
erations at 50 major facilities in 22 states.

MarkeTech Launches 
ImagePRO Panel

The MarkeTech Group (TMTG) has
launched ImagePRO, a longitudinal panel
of more than 600 US hospital-based im-
aging directors and managers. The Im-
agePRO panel membership represents
an estimated 25% of US hospital diag-
nostic imaging purchasing power and pro-
vides information that is calibrated to the
market. 

“ImagePRO will change the nature of
voice-of-the-customer research studies
in medical imaging,” said Christian Re-
naudin, MD, TMTG founder and CEO. “In
the last 10 years at TMTG, we have wit-
nessed a dramatic shift in power between
clinicians and administrators in medical
imaging purchase decisions. We thought

it was time to give a formal voice to ra-
diology administrators.”

Fujifilm releases 
FCR GO in the US

Fujifilm Medical Systems have launched
the FCR Go portable digital x-ray sys-
tem for commercial release. The FCR Go
is a portable digital x-ray system that aims
to provide remote users with all of the
same functionality and image processing
features available at the fixed technolo-
gist workstation. 

The company said its portable system
can be used in nearly every imaging en-
vironment. It also accommodates a wire-
less or hardwired connection to a facili-
ty’s network, so the patient worklist is
available from the RIS/HIS and images can
be transmitted to PACS immediately fol-
lowing study completion for interpreta-
tion.

Hologic Complete Third Wave 
Technologies Tender

Hologic, Inc. have completed the tender
offer by its direct wholly-owned sub-
sidiary, Thunder Tech Corp., for all out-
standing shares of Third Wave Technolo-
gies, Inc. at a price of 11.25 dollars per
share in cash.

Hologic is in the process of completing
the acquisition of Third Wave through a
short form merger in which Third Wave
will become a wholly owned subsidiary
of Hologic. In the short form merger, all
outstanding shares of Third Wave not
purchased in the tender offer, and not
held by a holder who demands apprais-
al rights for such shares, will be convert-
ed into the right to receive $11.25 per
share in cash. 

Following the merger, detailed instruc-
tions will be mailed to Third Wave stock-
holders who did not tender their shares
in Third Wave in the offer outlining the
steps to be taken to obtain the merger
consideration. 
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October 2008 
2 – 4 ESMRMB 2008 Annual 

Scientific Meeting
Valencia, Spain
www.esmrmb.org

9 – 11 3rd ESGAR Liver 
Imaging Workshop
Munich, Germany
www.esgar.org

10 – 11 ESIR Non-Vascular 
Upper GI Interventions
Novi Sad, Serbia & Montenegro
www.esir.org

16 – 18 59th Annual Scientific Meeting 
of the Royal Australian 
& New Zealand College 
of Radiologists
Adelaide, Australia
www.ranzcr.edu.au

24 – 28 12th Asian Oceanian Congress 
of Radiology
Seoul, Korea
www.aocr2008.org

29 – 1 International Skeletal Society 
35th Annual Refresher Course
New Delhi, India
www.internationalskeletalsociety.com

29 – 31 Management in Radiology Annual 
Scientific Meeting
Athens, Greece
www.mironline.org

31 – 1 ESIR Carotid & Renal 
Stenting Course
Prague, Czech Republic
www.esir.org

November 2008
2 – 4 ESMRMB 2008 Annual 

Scientific Meeting
Valencia, Spain
www.esmrmb.org

6 – 8 School of MRI Advanced MR Imaging 
in Paediatric Radiology 
Brussels, Belgium
www.school-of-mri.org

7 – 8 ESIR Vascular Interventions, 
Basic Course
Moscow, Russian Federation
www.cirse.org

9 – 11 3rd ESGAR Liver 
Imaging Workshop
Munich, Germany
www.esgar.o

13 – 15 School of MRI Advanced 
MR Imaging 
of the Vascular System
Valencia, Spain
www.school-of-mri.org

31 – 5 RSNA 2008 Annual 
Scientific Congress
Chicago, IL, US
www.rsna.org

December 2008
15 – 20 27th Annual Head-to-Toe 

Imaging Conference
New York, US
www.med.nyu.edu/courses/cme/
headtotoe08

January 2009
5 – 9 17th Annual Winter 

Diagnostic Imaging Update
Beaver Creek, US
http://radiologycme.Stanford.edu/
2009vail

5 – 9 Essentials of Radiology Imaging
Costa Rica, Costa Rica
www.med.nyu.edu/courses/cme/
costarica09

7 – 11 Indian Imaging 
Association Congress
Patna, India
www.iria2009.com

8 – 10 3rd Leuven Course on Head 
and Neck Imaging
Leuven, Belgium
www.headandneckimaging.be

27 – 31 NYU Radiology 
Imaging Congress
Hawaii, US
www.med.nyu.edu/courses/cme/
hualalai09

February 2009
2 – 4 10th ESGAR CT 

Colonography 
Hands-on Workshop
Harrogate, UK
www.esgar.org

16 – 20 ERASMUS Course
on Head and Neck MRI
Vienna, Austria
www.emricourse.org

Key Seminars & Conferences

Coming in issue five:

> Improving Teamwork:  All You Need to Know
> The EU Respond to Teleradiology Challenge 

> Managing NSF
> Radiology in the US
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