
www.siemens.com/healthcare-magazine

On Course for the Best Possible Care
Philipp Grätzel von Grätz
Article from the customer magazine Medical Solutions, September 2010



Overview:

14  Consulting: Clinical Pathways at Charité University Hospital in Berlin

17  Magnetic Resonance Imaging: Prognostic Value

22  Interventional Radiology: Functional Imaging

26  Computed Tomography: Expanding the Utility

30  Interview: Professor Markku Kaste, MD, PhD, from the University of Helsinki, Finland

Improving 
       Stroke Care
Stroke exerts a tremendous burden on society, affecting 1 5 million 
people worldwide annually and killing one-third of its victims, while 
leaving another third permanently disabled.1 When diagnosing and 
treating stroke, “time is brain.” Medical Solutions discussed clinical 
pathways, imaging and treatment methods, and future scenarios to 
improve quality of care with experts around the globe.

1 World Health Organization, Atlas of Heart Disease and Stroke; 2004. 
http://www.who.int/cardiovascular_diseases/resources/atlas/en. Last accessed June 16, 2010
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A patient with suspected stroke is being rushed to the stroke unit.
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Stroke

On Course for the 
           Best Possible Care

As far as Professor Matthias Endres, MD, 
is concerned, there is no question that 
stroke care is all about the best possible 
cooperation between care providers. As 
Head of the Department of Neurology at 
Charité University Hospital Berlin (Charité 
– Universitätsmedizin Berlin), Germany, 
Endres has been heavily involved in 
developing and maintaining the Berlin 
Stroke Alliance, an ambitious network of 
40 institutions including hospitals, reha-
bilitation facilities, and emergency ser-
vices. Fifteen out of these 40 institutions 
are stroke units. In the past, they have 
already coordinated their services. Thanks 
to this alliance, around 30 percent of all 
patients with acute stroke in Berlin arrive 
at the hospital within the first three hours 
of symptom onset – an exceptionally 
high percentage in terms of both German 
as well as international standards.1

Cross-institutional cooperation is obvi-
ously an important part of optimizing 
stroke care. But improving processes at 
the intra-institutional level is at least as 

important, says Endres: “For historical 
reasons, Charité runs three large univer-
sity hospitals in Berlin. When we started 
building up the comprehensive Center 
for Stroke Care [Centrum für Schlaganfall-
Forschung Berlin (CSB)], we wanted to 
offer common care standards to stroke 
patients, irrespective of the emergency 
room where they happen to arrive.”
Since the CSB is focused on basic and 
clinical stroke research, there was also a 
call for greater transparency: “For research 
in particular, we needed a complete 
and consistent documentation of stroke 
patients in all three hospitals. And we 
needed a consistent care process to be 
able to follow patients from admission 
through to discharge and, ideally, 
beyond,” says Jens Steinbrink, PhD, CSB’s 
Managing Director.
To address these issues, the CSB decided 
to develop a clinical pathway geared 
toward harmonizing stroke care processes 
at all three locations. Given the com-
plexity of the task, Steinbrink, Endres, 
and their colleagues concluded that they 
would benefit from professional help. 
Because of its clinical and methodological 
knowledge as well as specialized experi-

The Charité University Hospital is implementing 
a comprehensive clinical pathway for acute stroke 
care. With the help of Siemens’ consultants, three 
of its hospitals have embarked on a journey to 
become a European best practice site for stroke 
treatment.

By Philipp Grätzel von Grätz, MD

1 Evenson, K.R., Foraker, R., Morris, D.L., et al – A Com-
prehensive Review of Prehospital and In-hospital Delay 
Times in Acute Stroke Care; Int J Stroke. 2009 June; 
4(3): 187-199
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ence, Siemens Healthcare Consulting was 
uniquely positioned to do the job and 
was chosen from three potential bidders 
to help develop and implement the path-
way. “Our goal was not to level processes 
in all three hospitals, but to put a joint 
framework for continuously optimizing 
stroke care in place and to define a set 
of key performance indicators [KPIs] to 
measure quality of care,” says Steinbrink.

Outside Perspective
Professor Heinrich Audebert, MD, Head of 
Neurology at Charité’s Benjamin Franklin 
Hospital in Berlin-Steglitz, is convinced 
that looking for professional help was 
reasonable: “There were not only three 
separate hospitals involved, but also 
several strong personalities. This could 
have made it difficult to agree on certain 
issues, had we decided to do it alone. 
Another aspect was that the pathway we 
envisioned also involved nursing staff 
and therapists. Here, again, it was help-
ful to have someone who was capable 
of looking at all professional groups from 
an outside perspective.”
Thanks to the involvement of Siemens’ 
consultants, the analysis of the actual 
situation and working on the reference 
pathway was managed efficiently and 
without any major delays. Steinbrink 
reports, “Every step of the way, Siemens 
was able to coach us in terms of how to 
get ahead. It really streamlined the pro-
cess to have someone who has worked 
on such pathways before.”
In order to learn how patients with acute 
stroke are diagnosed and treated in the 
three Charité hospitals, Siemens’ consul-
tants conducted many relevant interviews 
with members of all professional groups. 
This led to a comprehensive overview 
of the actual status quo and served as a 
foundation for developing the reference 
pathway. Most of the work took place 
in a series of workshops that involved 
responsible staff members and Siemens’ 
consultants. The project was launched 
in June 2009, and six months later, the 
preliminary version of the reference path-
way was finalized.
“Working together with experts from 
Siemens on the pathway was a pleasant 

experience,” says Audebert. “It was really 
different from other consulting experi-
ences I’ve had in the past. The atmosphere 
was very constructive and also provided 
the necessary flexibility. This is important, 
since it is not always easy to coordinate 
three hospitals.”
Endres agrees: “Siemens’ consultants were 
able to offer in-depth medical expertise 
and thoroughly understood our clinical 
work. It did not feel like we were dealing 
with a service provider – rather like 
dealing with a partner who had a vested 
interest in achieving the best possible 
outcome. To me, it felt very much like 
cooperating with another academic insti-
tution.”

Focus on Structures to Improve 
Outcome
The final version of the clinical pathway 
for acute stroke involves evidence-based 
practice guidelines for care and a set 
of KPIs that can be used to monitor 
improvements in the care process. Work-
ing on the reference pathway resulted 
in a number of immediate adjustments, 
Endres points out, “The treatment para-
digms for oral anticoagulation therapy, 
for example, have changed in recent 
years due to new evidence from clinical 
studies. We took this into account for 
the clinical pathway and harmonized 
different approaches in the three hos-
pitals.” This is fully in line with one of 
the overall goals of the Department of 
Neurology’s pathway project. “Patients 
should not be treated differently in dif-
ferent Charité locations,” says Endres.
Door-to-needle time in patients with 
ischemic stroke who receive lysis therapy 
is another example of an area where 
improvements have already been made. 
It is one of the 14 top priority KPIs that 
have been defined for the clinical path-
way. “International recommendations 
suggest that door-to-needle time should 
be below 60 minutes in acute ischemic 
stroke,” says Audebert. “We were above 
that threshold in my department in early 
2009.” The Benjamin Franklin Hospital 
team analyzed the entire process and 
identified the reason: All patients with 
acute stroke are given a magnetic reso-

“Patients should 
not be treated 
differently in 

different Charité 
locations.” 

Professor Matthias Endres, MD, Head, 
Department of Neurology, 

Charité University Hospital Berlin, Germany
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It was a day that Jochen Fiebach, MD, 
Head of Academic Neuroradiology at 
Charité University Hospital Berlin, will 
never forget. In 2007, four days before 
Christmas, a 300-ton high-capacity crane 
hoisted the brand-new Siemens 3 Tesla 
MAGNETOM® Trio magnetic resonance 
imaging (MRI) system up to the fourth 
floor of the Benjamin Franklin Hospital 
in Berlin-Steglitz. “Seeing the very heavy 
MRI dangle in the air was really exciting,” 
Fiebach recalls. The MRI system was one 
of the reasons why the renowned expert 
on stroke MRI had left cozy Heidelberg 
for metropolitan Berlin earlier that year: 
“What we have here is ideal for provid-
ing the best possible care to acute stroke 
patients. We simply see more in an MRI 
scan than we do in a CT [computed 
tomography] scan. We can exclude stroke 
mimics, and we can identify patients 

with acute stroke who will benefit most 
from lysis therapy.” As a result, any patient 
suspected of having had a stroke is given 
an MRI scan first, at least during the 
day. And if there is a stroke or a transient 
ischemic attack (TIA), the stroke unit is 
right next door.
Since 2008, Fiebach and his colleagues 
have been conducting the 1,000+ study, 
one of the most ambitious prospective 
studies on stroke MRI worldwide. “The 
overall goal is to describe the prognostic 
value of MRI in acute stroke and to show 
how MRI can be used to identify patients 
who will benefit from different thera-
peutic strategies,” he says. For example, 
guidelines recommend lysis therapy only 
within the first 4.5 hours of symptom 
onset. If a patient comes to the hospital 
later, the MRI can tell whether lysis might 
still make sense.

So far, approximately 700 patients have 
been included in the study. The bulk of 
the work has been focused on optimizing 
the MRI protocols: “We no longer look 
solely at diffusion and perfusion. We 
also take into account vessel occlusions. 
We have standardized the perfusion 
sequence. And, we are currently con-
ducting a comparison of different post-
processing algorithms.”
Fiebach is carrying out his work in a 
research setting, but is convinced that 
acute stroke MRI works in daily routine 
as well. “It comes down to a question of 
logistics. It simply makes no sense not 
to use the best possible diagnostics right 
from the start. There is a huge benefit to 
the patient. And by reducing the length 
of stay, an MRI in acute stroke is probably 
more cost-effective.”
Another advantage is that MRI is becom-
ing faster as well as easier to use. The 
standard protocol used in Berlin consists 
of a T2*-weighted sequence to exclude 
bleeding, diffusion and perfusion 
sequences, an MR-angiography, and 
a FLAIR sequence. “With this protocol, 
we know everything about our stroke 
patient, and it takes us no more than 
15 minutes,” Fiebach says.
Usability is increasing rapidly, too. 
Scanning stroke patients with MRI has 
become almost as straightforward as 
CT. “Siemens is going in exactly the right 
direction with its new syngo®.via soft-
ware and Day optimizing throughput 
[DotTM] engine,” says Fiebach. syngo.via 
helps users to quickly navigate through 
cases from any available workstation, 
while with the Dot engine, dedicated 
protocols for different patient conditions 
can be selected. “We will soon reach a 
point where we only have to press a but-
ton to start our configured protocol for, 
say, an agitated patient or for a patient 
with a suspected occlusion of the carotid 
artery.”

In the 1,000+ study, Dr. Jochen Fiebach and his colleagues investigate how MRI can be used to 
identify which patients will benefit from which therapeutic approach.

MRI: Poised for Daily Routine
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“We do not specify 
which imaging 
modality should be 
used fi rst. Rather, 
we try to optimize 
structures so that 
imaging is done 
quickly, regardless 
of the modality.”

Professor Matthias Endres, MD, Head, 
Department of Neurology, 
Charité University Hospital Berlin, Germany

“Working together 
with Siemens experts 
on the pathway was 
a pleasant experience. 
The atmosphere was 
very constructive.”

Professor Heinrich Audebert, MD, Head, 
Department of Neurology, Benjamin Franklin Hospital, 
Charité University Hospital Berlin, Germany

“We needed a con-
sistent care process 
to be able to follow 
patients from 
admission through 
to discharge and, 
ideally, beyond.”

Jens Steinbrink, PhD, Managing Director, 
Center for Stroke Care 
[Centrum für Schlaganfall-Forschung Berlin (CSB)], 
Charité University Hospital Berlin, Germany

Discussing stroke management (clockwise from top): 
journalist Philipp Grätzel von Grätz, 
Heinrich Audebert, Matthias Endres, Jens Steinbrink, 
and Andrea Liebenau of Charité, Doris Pischitz and 
Annette Deubel from Siemens
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nance imaging (MRI) scan in the first 
instance, because it provides more infor-
mation on the nature of a stroke com-
pared to computed tomography (CT). “The 
MRI scan itself was not taking any longer 
than necessary. But we found that staff 
members were being flooded with data, 
so that it took some 25 minutes of ana-
lyzing before any decision was made.” 
Having identified the problem, postpro-
cessing algorithms were changed. “It was 
really amazing. From one day to the next, 
door-to-needle time was cut by 20 min-
utes.”
Working on structures without getting 
into too much detail is the key to success 
when it comes to developing a clinical 

pathway for acute stroke in a three-hos-
pital setting like the one in Berlin. “We 
do not, for example, specify which imag-
ing modality should be used first, CT or 
MRI. Rather, we try to optimize structures 
so that imaging is done quickly, regard-
less of the modality,” says Endres. At 
Charité’s Benjamin Franklin Hospital, for 
example, there is a 3 Tesla Siemens MRI 
system directly adjacent to the stroke unit. 
It is no wonder that MRI is the method of 
choice for diagnosing acute stroke there. 
By contrast, at the Charité Hospital in 
Berlin-Mitte, a high-performance CT scan-
ner is located near the emergency room. 
This makes CT the method of choice. More 
important than the imaging modality is 

what does not need to be done before 
imaging or lysis therapy: “Our clinical 
pathway says that there is no need for an 
ECG before lysis therapy starts. And we 
have abandoned urinary catheterization 
on admission completely,” says Audebert.

Better Stroke Care: Benefi cial 
for Hospital Budgets
KPIs, like door-to-needle time, are “bio-
markers” of care quality in their own right. 
But they will also be used as benchmark-
ing parameters. “They are helpful because 
they show us where there is room for 
improvement,” says Endres. The goal, he 
stresses, is not to increase competition 
between the hospitals, but to encourage 
improvement. “It is like a game of sports 
in the best sense of the word. Training 
and comparing performance will ensure 
that everybody improves over time.”
Improving the quality of care was the 
main driving force behind both the whole 
clinical pathway project and the choice 
of the different KPIs. But in times of tight 
healthcare budgets, financial consider-
ations are also important. “In stroke care, 
we are fortunate that every time we 
improve the care process, this not only 
benefits the patient, but it also has posi-
tive implications for the hospital budget,” 
says Steinbrink. Improving diagnostics 
through modern imaging, for example, 
will lead to a decrease in unidentified 
stroke patients and thus improve the 
diagnosis-related group (DRG) profile. 
Early diagnosis and treatment will not 
only reduce disability, but also reduce 
the average length-of-stay. “For sure, eco-
nomics is important these days. But it 
wasn’t the reason we started the project. 
This can be seen in the choice of the KPIs, 
too: With ‘profit per DRG,’ only one of 14 
top priority KPIs does not directly relate 
to medical quality,” says Steinbrink.

IT Implementation on the Way 
With the reference pathway now com-
pleted, implementation in the different IT 

Early diagnosis and treatment will not only 
reduce disability, but also reduce the average 
length of stay. And, a dedicated stroke unit 
is the starting point for secondary prevention.
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The integration of continuously evolving diagnostic and 
therapeutic strategies into existing clinical environments 
constitutes a major challenge for physicians and clinical 
managers alike. Siemens Act on Stroke is a standard-
of-care consulting approach based on a methodology for 
measuring and evaluating the current process quality of 
a hospital. It measures the process maturity and can thus 
help to bridge the gap between the current and a best 
practice situation. The overall goal is to improve quality of 
care and to increase the efficiency of the care process.
The Act on Stroke concept encompasses acknowledged 
medical guidelines, current scientific results, and clinical 
expertise. It is supported by benchmarks and international 
best practices that help an individual hospital to evaluate 

its performance compared with what is considered the 
international standard of care in the respective field. The 
adaptation of selected features is individually adjusted 
to the requirements of the customer.
For each process entity – for example, admission, triage 
workflow, imaging, or laboratory diagnostics – the level 
of compliance with the standards of care is described and 
a maturity level is calculated. Specific findings are listed 
and suggestions for improvement based on the individual 
hospital situation are made. What makes Siemens Act 
on Stroke consulting so unique is that it was developed 
by clinical practitioners with in-depth medical expertise 
in cooperation with clinical workflow and strategy con-
sultants.

Philipp Grätzel von Grätz is a medical doctor 
turned freelance writer and book author based 
in Berlin, Germany. His focus is on biomedicine, 
medical technology, health IT, and health policy.

Act on Stroke – the New Clinical Consulting Approach

systems has begun. “All three neurology 
departments use Siemens’ SAP-based 
hospital information system, i.s.h.med®, 
which means Siemens will be able to 
coach us on IT implementation as well,” 
says Endres. It will not be as straightfor-
ward as it sounds, though, since other 
clinical departments are also involved. 
In the critical care units, for example, 
different IT solutions are in use. “It won’t 
be easy to fully implement the pathway 
electronically. But I am sure we will 
get there in the end,” says a confident 
Endres.
Work has already begun: “In the emer-
gency room, for example, we have made 
National Institute of Health Stroke Scale 
[NIHSS] available to the emergency phy-
sician, and also protocols for lysis ther-
apy,” says Audebert. Doctors are reminded 
of the necessary steps with the help of 
pop-up windows. “This works well in an 
emergency setting, where the acceptance 
of IT-based care algorithms is generally 
high. It might be different in the stroke 
unit or in peripheral wards. We will cer-
tainly have to discuss what the ideal IT 
implementation looks like in different 
settings.” Experience so far indicates that 

staff members are more than ready to 
join the project because they feel that 
their concerns are being taken seriously: 
“There was considerable willingness to 
cooperate in the structured interviews 
because day-to-day problems were explic-
itly discussed,” says Steinbrink.
IT implementation is the next step. But it 
won’t be the last one, as Steinbrink points 
out. “At the moment, the pathway is the 
responsibility of the CSB. In the long run, 
it will be crucial to transfer that respon-
sibility to the clinical departments.” In 
the future, the pathway might even be 
extended to other hospitals. “What would 
be ideal would be to provide a germ-cell 
implementation that is interesting for 
other institutions as well. The long-term 
goal is certainly to establish a Berlin-wide 
network of closely cooperating institu-
tions in acute stroke care, with Charité 
University Hospital as the nucleus and 
best practice institution.”

The stroke unit at Charité’s Benjamin 
Franklin Hospital treats more than 1,250 
patients annually.

Further Information
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