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Emerging technologies are transforming the
workflows in healthcare enterprises. Today,
several vendors offer holistic web-based solutions
for radiologists, radiographers and clinicians - a
single platform for all users. Besides traditional
web, streaming technology is also emerging to the
radiological practise in order for improving
security and enabling the use of low network
bandwidths.

INTRODUCTION

Thus far dedicated stand-alone PACS workstations
have dominated the way how radiologists work
and web-based tools have been used for delivering
images to clinicians mainly. The main reasons for
not using web for diagnostic work have been the
lack of diagnostic and sophisticated analysistools -
like 3D reconstruction - in web solutions.

This is changing: today several vendors offer
holistic web-based solutions for radiologists,
radiographers and clinicians - a single platform for
al users. These solutions provide the radiologists
with diagnostic tools, advanced image processing
methods as well as meeting folders all in web.

BENEFITSOF WEB

There are clear benefits in the web approach. Some
of them are discussed in the following.

The web-based solution provides hedthcare
professionals with enterprise-wide access to all
patient data and analysis functions. Such anytime,
anywhere pervasive coverage matches the highly
nomadic  workflows of many healthcare
practitioners, and has the potentia to significantly
impact clinical workflows.

Consultations between clinicians and radiologists
become easier and more efficient when the same

platform is used and the professionals can log in
using any end-terminal regardless of their profile.
Consultations can occur via a web conference as
well — the same screen can be shared by the
clinician and the consulting radiologist — or by a
resident and a senior radiologist.

Web-based diagnostics integrated with web RIS
enables a virtual radiological environment to be
built, where radiologists can remotely use viewing
tools and RIS via VPN across organizational or
national borders. Pervasive access to image data
and analysis tools a home while on-call can
eliminate many late-night trips into the radiology
department to diagnose studies involving trauma
and emergency cases.

The new generation web-architecture enables built-
in redundancy and easy software/hardware
updates. The platform is adjustable for different
end-terminals and network bandwidths and overall
training times can be significantly reduced. By
introducing systems that minimize support and
maintenance the overall burden on IT departments
can be greatly reduced.

Web client applications can be thin and thus
require minimal configuration and setup activities
on the client side. This is important for today’s
large or ASP-based configurations in which many
users must be quickly and easily hooked up to the
system.

STREAMING TECHNOLOGY

What is streaming?

Besides traditional web, streaming technology is
aso emerging to the radiological practice.
Streaming is a broad term that refers to sending
portions of data from a source to a client for
processing or viewing, rather than sending dl the
data first before processing or viewing. In the
imaging field streaming technology is used to



overcome various limitations such as limited
bandwidth connections, clients that are not
powerful enough for the computation tasks
required, and the handling of large data sets.

There are two types of streaming relevant in the
imaging field. Intelligent downloading is a form of
streaming whereby only the data required for
immediate viewing or processing are downloaded
to aclient. In general, processing of the data occurs
locally on the client. Additional downloading may
occur in the background in anticipation of other
viewing or processing requests.

In adaptive streaming of functionality data are not
downloaded to clients, only frame-buffer views of
the data or results of data analyses are streamed.
The power of the server is used to render final
screen images which are then compressed and
transmitted to client devices.

In other cases, streaming of functionality transmits
datato clientsin accordance with various
parameters and preferences regarding performance
goals, bandwidth consumption, and available client
resources. The data are then processed locally on
the client.

In other words, the goal of the technology for
adaptive streaming of functionality isto provide
remote accessto full system functionality, using
the best combinations of local and remote
processing of medical data.

Why streaming?

The main advantages of streaming technology
include

1) Effective use of bandwidth: streaming
technology can use bandwidth in a manner that can
be well estimated, and in many cases such
bandwidth usage is more efficient than with
traditional web-based solutions (involving data
downloading).

2) Increased security and data consistency: because
data can be prevented from being downloaded to
local clients, and only streamed for interactive
viewing, an additional level of data security can be
provided. Streams can aso be required to be
encrypted. Additionally, streaming requires only a
single copy of datato be stored, which is accessed
as needed, rather than maintaining multiple copies
in order to meet distribution demands.

3) Accessto full clinical functionality: by offering
access to exactly the same system features and
interfaces on all access devices and at all locations,
users become more comfortable, efficient and
standardized regarding daily workflows. Handheld
mobile/wirel ess devices can provide clinicians
with enterprise-wide accessto al patient dataand
analysistools on a pervasive basis.

4) Predictable sca ability: streaming systems scale
linearly with the number of users, the number of
sites, and the amount of data handled.
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Figure 2. 3D reconstruction streamed to a mobile client.



EXAMPLE: AGFA IMPAX MOBILE

Agfa Healthcare hasjust recently introduced
IMPAX Mobile which uses ultra-thin, web-
deployable clients for secure, wirelessimage
distribution.

IMPAX Mobile uses the power of the server
device to render fina screen images which are then
streamed to client devices in accordance with
requirements regarding bandwidth, image quality,
and interaction rates. It produces full-fidelity and
full-resolution images when required, regardless of
the device type or the connection type (see Fig. 1.).

IMPAX Mobile can aso stream functionality to
client devices because of the use of server-side
computing. For example, if a 3D reconstruction
analysisisrequired of alarge volume data set,
IMPAX Mobile can easily perform the
reconstructions on the central server and stream the
full-resolution results to thin or mobile/wireless
clients (see Fig. 2.).

IMPAX Mobile can aso download data to a client
deviceif thisis deemed acceptable and improves
overall system performance.

CONCLUSIONS

The workflow of clinicians is patient-centric and
also highly nomadic — rarely are they able to
accomplish all necessary tasks by remaining at a
single location for an extended period of time (an
office, for example). However, clinicians have
difficulty in  moving outside their own
environments because of the need to have accessto
those IT systems that support their work.

Similarly, contacts with patients at the bedside can
be challenging because disparate sources of patient
data need to be assembled for effective
communication.

Therefore pervasive and mobile access to patient
data and analysis tools can open up new avenues of
communication for clinicians, both amongst
themselves and with patients, as well as new
avenues of mobility to support nomadic
workflows.

One of the areas in which streaming technology
can be improved is by combining the methods of
adaptive streaming of functionality with intelligent
downloading. By doing this, the advantages of
both methods can be retained.



