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Overcoming workflow inefficiencies with a single, 
integrated advanced Visualization platform
In a recent web-based seminar accessed by interested 
radiologists throughout the Middle East and Europe, 
Prof Charbel Saade gave a hands-on demonstration of 
how the implementation of an Advanced Visualization 
software platform has brought about significant work-
flow efficiencies in his radiology department. Prof 
Saade highlighted how continuing innovations in 
Healthcare IT can significantly affect the operational 
efficiency of hospitals and showed best practice work-
flows for certain oncology and cardiac clinical cases. 

This article summarizes the series of practical presen-
tations showing how Prof Saade currently uses the 
IntelliSpace Portal from Philips for multi-modality tumor 
tracking, CT transcatheter aortic valve implantation (TAVI) 
planning and CT liver segmentation, and demonstrates 
the real improvements in his department’s work-flow that 
the software package brings.  

Traditionally, radiology has been considered as a dis-
cipline devoted to the processes of detection and 
diagnosis in the implicit belief that accurate and 

rapid implementation of detection and diagnosis should 
result ultimately in better patient care. In fact, the role of 
radiology is much more central than this. Radiology is at the 
heart of — and has applications in — the whole  health con-
tinuum, ranging from healthy living,  prevention, diagnosis 
treatment, through to recovery  and home care.  Radiology 
is already playing an active role in fields outside pure diag-
nosis,  for example in therapy-guidance. 

Before describing the full potential of advanced visual-
ization systems it is important to be clear about the differ-
ence between PACS systems and advanced post-processing 
systems. 

PACS, with which all radiologists are familiar, is the work-
horse of radiology; here information is extracted from the 
images which are stored in the format in which they were 
received. However these images may contain questionable 
areas, for example depending on the thickness of the slices. 
Whereas PACS presents images in a plane, advanced post 
processing systems give full access to all the underlying 
data which can then be manipulated in any desired plane or 
resolution. Full utilization of the source data available to the 
post-processing system can have a dramatic effect on deci-
sions affecting patient treatment, especially in cases where 
the simple images on the PACS aren’t unambiguously  clear. 

In practice the situation is complicated by the num-
ber of imaging modalities, e.g. MRI, CT, Nuclear Medicine, 
ultrasound, interventional and diagnostic X-Ray, etc., which 
generate images, whose particular value depends on the 
application. No single modality is “better” than the other 
— they all complement each other. In practice however, in 
traditional radiology work-flows however, the existence of 
multiple modalities gives rise to demands for a separate CT 
work-station, a separate MR work station, one for Nuclear 
Medicine, not to mention one for the PACS, etc., etc. 

This can give rise to significant workflow inefficiencies. 
For example if a radiologist on the CT work station wants 
to cross-correlate his observations on the same patient with 
MRI findings but the MRI station happens to be occupied 
by a colleague radiologist on another case, then inevitably 
one or the other will have his work-flow interrupted. Ide-
ally full access to the data should be available whenever and 
wherever required,

The IntelliSpace Portal from Philips provides such multi-
access to the data provided by all imaging modalities [Figure 
1, 2]. Not only are all the data available to several users at 
the same time but the users can be physically  located virtu-
ally anywhere in the world, allowing second opinions or 
diagnostic confirmation to be obtained easily and quickly. 
This is of particular importance with difficult-to-interpret 
emergency cases, for example during the night when only a 
resident radiologist may be available and yet vital  surgical  
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intervention is needed. The maximum  information should be 
extracted from the images. and provided pre-operatively. 

This can be carried out using the advanced visualization pro-
cesses of the IntelliSpace Portal system which can be accessed 
by the consultant radiologist even if he is not physically in the 
institution. He can even be abroad at the time. 

But it is not just a question of having more access to the 
data. The system provides the necessary tools for compre-
hensive evaluation of the dataset and provides functions that 
just aren’t available on even the most advanced PACS systems. 
All this provides real help in clinical decision-making, and at 
significant work-flow efficiencies.  

Here are some examples of where we use the system and the  
time-savings we get. 

TUMoR TRACKING wITH MULTI-MoDALITY IMAGING 
In oncology one of the main concerns is to monitor changes 

in lesions as a function of time between patient visits. This can 
be complicated since generally in oncology there is both a series 
of CT images, which give a macroscopic anatomical view of the 

tumor, but also 
PET images 
which give a view 
of the tumor’s 
metabolic activity. 
Correlating these 
images is neces-
sary in order to 
be able to con-
fidently deter-
mine whether the 
tumor is active 
and increasing 
in size with time; 
this is especially 
difficult to deter-
mine at the early stages of tumor development  

Previously we had to retrieve the images from prior visits via 
our PACS system and align them side-by-side for comparison. 
We used to spend hours trying to compare images and it was a 
nightmare. Now with one click of a button on the lesion, the Intel-
liSpace Portal system will automatically identify the correspond-
ing lesions in the prior images and also supply a quantitative 
measure of the confidence in the matching of the lesions [Figure 
3]. And the system doesn’t just indicate any long axis changes that 
are measured when the target lesion is examined, but also short 

axis changes. Thus, automatically volume changes can be quanti-
tated without any need for individual measurement of the differ-
ent lesion axes and separate calculation of the volume as we used 
to have to do. In addition to the huge time saving, an important 
factor is that the results are consistent and can be automatically 
compared  using RECIST criteria. After approval the data can 
then be popped into the radiology report, in an easily under-
standable format for the referring physician. The real beauty of 
the system is that thanks to the quality and reliability of the data 
the oncologist has much more confidence in the radiology report

CT LIvER ANALYSIS
Considerable work-up is necessary to characterize the liver, start-

ing from a portal venous post-contrast radiological examination. 
The liver has to be segmented, the volume of each individual lobe 
determined and the vasculature examined to determine if there are 
any abnormalities. If any incidental lesions are found, it has to be 
decided which has to be resected. All in all it becomes quite com-
plex to look at these aspects. Before we had the IntelliSpace Portal, 
it used  to take a total of 60 minutes to quantify the individual lobes 
of the liver and look at the vasculature supply in and out of the liver. 
Examining and scrolling through all the images could be tedious: 
if a lesion was detected, then the workload could increase to even 
an hour and a half.  Now, with the IntelliSpace Portal software, liver 
segmentation can be obtained quickly and automatically and it is 
no longer necessary to involve junior radiologists to do preparatory 
work-up. 

FigUre 1. The IntelliSpace Portal from Philips enables data from all imaging 
modalities (not necessarily only from Philips systems but also from other vendors) 
to be made available at any time and at several stations. These can range from the 
tradtional reading room though to PCs, lap-tops ,PACS. All the data can also be 
integrated into the hospital  information system (HIS), radiology  information (RIS)  
systems, or electronic medical records.

FigUre 2. A summary of the practical advantages of the implementation of an 
advanced visualization package in radiology. Not only is there an increase in the 
consistency of the results, but the waiting time for a radiologist to access a worksta-
tion is decreased, enabling more time time to be devoted to the patient.

FigUre 3. The IntelliSpace Portal allows direct quan-
titative comparison of lesions (here a lesion in an 
abdominal lymph node) in both CT and PET images 
taken on the various occasions when the patient pre-
sented at the radiology department.

“... We used to spend hours trying to 
compare images and it was a nightmare. 

Now with one click of a button...”
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The total volume of the liver is 
immediately available and it can be 
segmented with one click of a button. 
If a lesion is detected, a simple click on 
it will trigger the system to automati-
cally provide its volume and show in 
which segment(s) it is located [Fig-
ure 4]. If it is decided that the lesion 
should be resected, the surgery plan-
ning option in the software is selected. 
What is important in such a case is to 
identify the tumor bed, which radio-
logically is difficult to see. 

The software provides a choice of 
safety margins which are visually repre-

sented  on the screen so that the surgeon 
can see the combined volume and posi-
tion of the lesion and safety margins. All 
these data are immediately available in 
resection summary tables. 

CT TAvI pLANNING
Transcatheter aortic valve implan-

tation (TAVI) is becoming more and 
more popular but successful place-
ment requires careful planning, in 
which the radiologist plays an impor-
tant role to provide  the appropri-
ate dimensioning and positioning of 
the valve. Preoperative assessment 

of the aortic annular dimensions 
is crucial for the success of TAVI; 
an incorrectly sized prosthesis can 
result in catastrophic complications. 
Thus the aortic root anatomy has to 
be assessed  accurately so consistent 
imaging and measurement is vital. In 

the past there was considerable work 
involved in manually carrying out 
the necessary tasks such as examin-
ing the aortic annulus, left ventricu-
lar outflow tracts, determining the 
hinge points, etc. 

With the IntelliSpace Portal all 
of the imaging data are available to 
the system and with a few clicks of a 
button the appropriately determined 
dimensions are presented [Figure 
5] When these are accepted by the 
radiologist, a full report is generated 
automatically.

The recently launched IntelliSpace 
Portal 8.0 (introduced at RSNA 2015) 
is the latest edition of Philips’ advanced 
data sharing, analytics and visualization 
platform that helps radiologists detect, 
diagnose and follow-up on treatment of 
diseases. The latest update delivers new 
applications – like fast 3-D quantitative 
renderings of tumors – in a fully inte-
grated oncology suite to improve diagnos-
tic confidence and patient care. Among 
the new applications of the system are : 

• A new CT Lung Nodule Assess-
ment (LNA) application designed 

for a more efficient and longitudinal 
workflow, which features a unique risk 
assessment tool  for clinical decision 
support. 

• A Lung Nodule CAD, through 
which radiologists also have access to 
the computer-aided detection system 
for chest multi-slice CT exams.

• A comprehensive pulmonary solu-
tion to aid clinicians in measuring 
and tracking COPD, detecting pulmo-
nary emboli, and performing calcium 
scoring.

• Embedded in the entire cardiac 
workflow, the MR Cardiac Quanti-
tative Mapping enables fast quan-
tification and analysis workflow 
for T1, T2, and T2 generated maps 
to enhance the diagnostic view in 
cardiomyopathies.

• Enhanced capabilities in the Multi-
Modality Viewer allow for the review, 
editing and analysis of Philips iXR and 
general radiology datasets. MR Smart 

Display Protocols deliver the best fit-
ting display protocols for each individ-
ual patient based on the radiologist’s 
preferred initial viewing layouts.

• With enhanced reporting fea-
tures, radiologists can augment clini-
cal reports with exportable graphs and 
tables, which can be collated into a sin-
gle patient report and stored directly on 
the PACS or RIS.

The new IntelliSpace Portal 8.0 features new digital radiology capabilities

Quantitative tumor viability (qEASL - for research use only) 
available on IntelliSpace Portal 8.0  before and after chemoem-
bolization (TACE). Much of the viable tumor (colored) becomes 
less enhanced (transparent) after the treatment. Tumor viability 
percentage (i.e. the percentage of the entire tumor volume 
showing enhancement more than normal liver tissue), viability 

volume and total volume are calculated. automatically.

IntelliSpace Portal 8.0
 at ECR 2016 

The latest version of Philips IntelliSpace 
Portal (ISP8) will be on show at the 

upcoming ECR 2016 meeting, where 
all interested persons are invited to the 
Philips stand for hands-on demonstra-

tions and “test drives” of the system. 

FigUre 4.  With the IntelliSpace Portal, the liver is 
segmented rapidly and the volume and position of 
any lesion (shown above as red structure) determined. FigUre 5. With the IntelliSpace Portal, optimally  

determined  dimensions are presented quickly

“... Now with the IntelliSpace 
Portal software, liver 

segmentation can be obtained 
quickly and automatically...”
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