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We are not very good at healing stroke:

1. Stroke is the most common cause of long-

term disability in adults.

2. 40% of stroke patients are left with 

moderate functional impairment and 15% 

30% with severe disability.

3. The prevalence of stroke-related burden is 

expected to increase over the next two 

decades. 



Number of admitted patients with stroke to our clinic 

Stroke unit: 50 beds + 10 ICU 



• 26 % of patients with stroke receives IVT with average DTN time 36 min. 

• LoH is 11.53 days

• Mortality 12 %



Patients with stroke benefit from 

stroke units:

1. from acute interventions and

2. from multidisciplinary management:

- treatment optimization,

- minimization of complications and

- early neurorehabilitation.

Warlow C. et al, 2003



“ REHABILITATION MEDICINE / 

NEUROREHABILITATION focuses on the 

restoration of function and the subsequent 

reintegration of the patient into the 

community.”

Fontera et al, 2010



The correlation between different levels of health after stroke 

IS NOT LINEAR !

Langhorne P et al., 2011; Barnes 2003;



Albert SJ, Kesselring J, 2011



• Neurorehabilitation unit at UMC Ljubljana 

for stroke unit:

– 6 Physio Th.

– 3 OT

– 3 Respiratory Th.

– 3  Speech Th.

– 2 Psychologists

– 1 Rehab. Med. Specialist

Outsourced:

1. Dietician

2. Social worker



1. Does ischemia open a sensitive 

period of heightened 

responsiveness to training and 

mediate functional recovery from 

a stroke?

Yes, we believe so.

2. Do we or can we influence that?

Yes, we believe so:

early start with 

fragmentation 

pharmacotherapy

enriched experience

Zeiler SR et al., 2016, Krakauer J, 2017



Winters C. et al., 2016 

“Proportional Recovery Model”:
ΔFMA-UEpredicted = 0.7·(66 - FMA-UEinitial) + 0.4



Cramer, 2008

We also care for:
1. Sleep, 

2. Nutrition



Our basics:

1. early start

2. goal setting meetings 

3. specific, measurable,  achiavable rehabilitation goals for each relavant 

dysfunctions for the patient 

4. at least 45 minutes of each relevant stroke rehabilitation therapy for a 

minimum of 5 days a week

5. “task-specific” therapy

6. »context-specific« therapy

7. cognitive rehabilitation, emotional support

8. early supported discharge support 

NICE, 2013; AHA, 2016
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Fig.  1.  The  clinical  decision-making  algorithm  underpinning  the  application.  The  app  takes  the  user  through  the  time  post  stroke (vertical  axis)  and  relative

severity  (horizontal  axis).

Algorithm  construct

The prospects  for  regaining  optimal  use  of  the  entire  hemi-

paretic  upper  extremity  are  predicated  upon  time  since  stroke

and  volitional  movement  capability. Therefore,  the  time  and

relative  severity  of impairment  became  guiding  factors  in  the

construct  of  the  algorithm  shown  in  Fig.  1,  which  outlines

the  decision-making  pathways  generated  by  the  group.  The

pathways  ask  therapists  several  key  questions  that  direct  them

towards the  most  appropriate  evidence-based  interventions,

as  determined  by  the  patient’s presentation.  The  first  question

is  whether  the  patient  is  within  12  weeks  of  stroke onset.  This

key  question  is  relevant  because  of  the  importance  of  early

monitoring,  and  research  evidence  has  often  been  conducted

separately  on  subacute  and  chronic  populations.  Secondly,

the  therapist  is  asked  whether  their  patient  has  shoulder  pain

or  is  at  risk  of shoulder  pain  due  to  severe  weakness  of  the

shoulder  muscles.  An  answer  to  this  question  allows  inter-

ventions  to  address  the  possibility  of  shoulder  pain  applicable

to  patients  of all  levels  of  functional  ability. The  next  stage

asks  three  important  questions,  as  shown  in  Fig.  1,  related

to  (1)  any  voluntary  muscle  activity, (2)  shoulder  abduction

and  (3)  finger  extension.  Answering  ‘yes’  or ‘not  yet’  to  one

or  more  of these  questions  will  immediately  direct  the  thera-

pist  to  a  different  set  of recommended  therapies.  Each  ‘box’

is  filled  with  interventions  that  are  sequenced  by  feasibility

of  use  and  by  importance  as  determined  from  questionnaire

responses.

Wolf et al., 2016

Plus:
1. music therapy

2. tDCS

3. rTMS

4. ES for 

dysphagia

5. cognitive 

rehabilitation



The difficulties we face:
1. general position of rehabilitation medicine

2. specific position of neurorehabilitation (for 

example vs. palliative medicine)

3. traditional roles of neurologists and nurses

4. changes of the management of the clinic

We hope for:
1. quick change from “pay-for-service” to “pay-for-

perfomance” systems



Thank you!


