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On the Clinical Practice Guidelines

The clinical practice guidelines (CPG), based on available scientific 

evidence, are instruments that can help professionals, managers and 

planners to make decisions on health questions, and if properly developed, 

distributed and implemented can improve clinical outcomes.

The CPG are elements of information for professionals and are not con-

ceived as text books that answer all questions. They are not a set of 

rigid rules, and nor do they purport to replace professional judgement 

in every individual case.

CPGs do not usually link their recommendations to specific professional 

groups, since the different health-care levels of the network render it 

difficult to generalise applicability to one type of professional. Neverthe-

less, the CPG do address the real situation of every country.

This document is part of the Stroke Guides, which include:

- Clinical Practice Guidelines for Stroke

- Overcoming Stroke (Guide for patients and care-givers)

- Clinical Audit of the CPG recommendations





Presentation

One of the most important objectives of the 

Stroke Programme in Catalonia was to develop 

a Clinical Practice Guideline (CPG) on stroke. In 

October, 2004, the Plan formally commissioned 

the Catalan Agency for Health Technology 

Assessment and Research (CAHTA), which 

provided methodological support to the different 

professionals that have collaborated in drafting 

it, with the support of their scientific societies 

framed within l’Acadèmia de Ciències Mèdiques 

i de la Salut de Catalunya i de Balears (ACMCB).

This is an institutional CPG driven by the Depart-

ment of Health. Its scientific content is an adap-

tation of the international guidelines and of 

available and updated scientific evidence. It aims 

to be the reference guide in Catalonia on inte-

grated stroke care.

The Guide features a quality control system in 

the form of an audit of the clinical process and 

an assessment of results that will make it possible 

to periodically ascertain compliance with the 

recommendations and with the indicators the 

writing team saw as most important with regard 

to improving stroke care.

This CPG is presented along with a guide for patients 

and care-givers that was written by a team of 

patients and professionals to facilitate knowledge 

and understanding of the disease by those 

who suffer from it and by care-givers. Particular 

consideration was afforded to the participation of 

all the professionals involved in the care process 

for ictus patients, and time and interest was 

dedicated to collecting all their suggestions and 

opinions, based on scientific evidence and good 

clinical practices, to make sure that the stroke 

CPG is a real and useful instrument rather than a 

scientific document of scant practical utility.

Writing the stroke CPG heralded a major and 

selfless effort by a large group of persons, and 

was designed to be a useful instrument for 

professionals, planners, managers and patients. 

However, the set of recommendations it contains 

will not improve clinical practice simply because 

they have been committed to written form.

The Stroke Programme is the instrument created 

by the Department of Health to define and imple-

ment the recommendations of this CPG, make 

them operational in the territory and evaluate 

results, although this will only be maintained if 

the enthusiasm shown by the professionals that 

participated in the writing of this CPG is upheld 

and is extended. It also represents the basic tool 

to reach the ultimate goal of this CPG, namely to 

contribute to improving the health of the citizens 

of Catalonia.





Summary

The stroke CPG has been structured in four areas to make it easier to 

query any topics that may be of interest.

1. INTRODUCTION  

It defines what stroke is, the scope of the Guide and its objectives.

2.  ABOUT THE GUIDE

It shows how to use the Guide, how it was written and what its 

characteristics are.

3.  STROKE IN CATALONIA 

It presents the knowledge on the situation of stroke in Catalonia 

and the territorial organisation criteria applied in the care provided 

for this disease.

 4.  ASSESSMENT AND MANAGEMENT OF THE STROKE PATIENT 

This is the clinical part of the Guide. It is structured in four Sections 

that are closely interdependent:

- Management of acute stroke

- Secondary prevention

- Rehabilitation of stroke patients

- Returning home

5. EDITORIAL STAFF AND COLLABORATORS

6.  ANNEXES
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 AANS:  American Association of Neurosurgical Societies

 CAHTA:  Catalan Agency for Health Technology Assessment and Research

 RCT:  Randomised Clinical Trial

 MCA:  Middle Cerebral Artery

 AHA:  American Heart Association

 IA:  Incidental Aneurysm

 NSAIDs:  Non-steroidal Antiinflammatories

 TIA:  Transient ischemic attack

 ARA-II:  Type II Angiotensin Receptor Antagonists

 ASA:  American Stroke Association

 ADL:  Activities of Daily Living
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 CNS:  Central Nervous System

 GBPA:  General Board of Planning and Assessment

 DH:  Department of Health

 TCD:  Transcranial Doppler
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 EMEA:  European Medicines Agency 
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 EUSI:  European Stroke Initiative
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 GOS:  Glasgow Outcome Scale

 CPG:  Clinical Practice Guideline

 LMWH:  Low Molecular Weight Heparin

 ICH:  Intracerebral Haemorrhage

 SAH:  Subarachnoid Haemorrhage

 HBP:  High Blood Pressure

 ICD-2:  International Classification Diseases-2

 ACEI:  Angiotensin-Converting Enzyme Inhibitors
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 AVM:  Arteriovenous Malformations

 COPD:  Chronic Obstructive Pulmonary Disease

 CVD:  Cerebral Vascular Disease

 NASCET:  North American Symptomatic Carotid Endarterectomy Trial

 NIHSS:  National Institute of Health Stroke Scale

 NZGG:  New Zealand Guidelines Group

 WHO:  World Health Organisation
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 DBP:  Diastolic Blood Pressure 

 MBP:  Mean Blood Pressure

 SBP:  Systolic Blood Pressure

 ICP:  Intracranial Pressure

 RCP:  Royal College of Physicians

 MR:  Magnetic Resonance
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 SIGN:  Scottish Intercollegiate Guidelines Network

 SITS:  Safe Implementation of Thrombolysis in Stroke

 SITS-MOST:  SITS monitoring study

 CT:  Computerised Tomography

 TEA:  Thromboendoarteriectomy

 PTE:  Pulmonary thromboembolism
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1.1. Definition of stroke

The World Health Organisation (WHO) defines stroke as a clinical syndrome, presumably 

of vascular origin, characterised by the rapid development of signs of focal (sometimes 

global) neurological affection lasting more than 24 hours, or which are fatal. The classic 

definition of transient ischemic attack (TIA) as a “clinical syndrome characterised by 

an acute loss of focal cerebral or ocular functions with symptoms lasting less than 24 

hours” was recently debated by The American TIA Working Group, which proposes a 

time criterion of less than one hour (Alberts et al, 2002).

1.2. The scope of the CPG

This stroke CPG covers all the phases of cerebrovascular diseases in adults as of acute 

onset and excludes primary prevention, on which there is abundant bibliography 

(Goldstein et al, 2001; Pearson et al, 2003; Chalmers et al, 2003; Brotons et al, 2005).

1.3. What is the aim of this CPG 

|  To provide explicit recommendations to professionals as to what the best care is for 

stroke patients based on the scientific evidence available at the moment and on clini-

cal experience-based good practice recommendations that address the whole process 

of the disease.

|  To stimulate the appearance of local protocols that define and adapt the recommen-

dations of the CPG to the characteristics of each institution and each territory.

|  To provide planners with elements on the current state of knowledge of cerebral 

vascular disease to promote a rational and fair territorial distribution of resources.

|  To furnish managers with elements on the most relevant clinical aspects of the dis-

ease and scientific evidence that supports the use of certain resources.

|  To regularly evaluate the most important recommendations in the health care process, 

as well as outcomes, to improve the health of stroke patients.

|  To be the scientific tool of reference to define what changes are needed in health 

care provided to stroke patients in Catalonia based on an integrated approach to 

disease care.
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2.1. Methodology of the writing process

The Stroke Programme, which depends on the Health Department, commissioned the 

CAHTA to draft the Guide , as it is the Catalan institution with greatest experience in 

drafting clinical practice guidelines, and appointed the five members of the Drafting 

Committee (see Section 5) who coordinated the process of drafting the CPG.

The Drafting Committee reviewed the existing CPG and decided to adapt the 

recommendations of some CPG to our context, wherever possible. Consequently, the 

English Royal College of Physicians(RCP), the Scottish Intercollegiate Guidelines Network 

(SIGN) and the New Zealand Guidelines Group (NZGG) were contacted, and their 

permission was requested to adapt the recommendations of their CPGs to the reality 

of Catalonia, and which was kindly granted. Moreover, the recommendations of the 

American Heart Association (AHA), The American Stroke Association (ASA) and The 

European Stroke Initiative (EUSI) are also cited as a source of reference, although they 

are not presented here in a specific CPG format.

The Drafting Committee structured the work into four groups: territorial location and 

organisation, management of the acute phase, rehabilitation and long-term manage-

ment, promoting the creation of the drafting team (see Section 5), comprised of 32 

professionals from the different spheres of disease care. The Standing Commission of 

the Stroke Programme (see Section 5) helped in the recruitment of the professionals 

that formed this team, and provided their inputs throughout the drafting process. Con-

tact was made with all the scientific societies (see Section 5) and groups involved, and 

informative sessions were conducted in each one.

In the phase prior to the drafting of the Guide, an electronic survey was sent to a group 

of primary care professionals to evaluate their perceptions of and attitudes to the di-

sease. Qualitative work was also conducted using the focus group methodology with 

patients and care-givers in three hospitals of different levels in order to gauge their 

perceptions scientifically.

Work was done within the framework of the different groups, and the findings were 

presented at three meetings of the whole drafting team, where the different amend-

ments were discussed and consensus-approved. Throughout the drafting period of the 

CPG, communication between groups by means of e-mail and telephone was decisive.

2.2. Conflict of interests

No member of the Drafting Committee of the CPG declared any conflict of interests.

2.3. Peer review

The last draft of the CPG was sent to a large number of professionals involved stroke  

care, for them to provide their suggestions.

These suggestions were taken into consideration by the drafting team and were included 

if there was consensus. The professionals who provided inputs have been included in 

Section 5.
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2.4. Levels of scientific evidence and degrees    

 of recommendation

The definition of the levels of scientific evidence (Table 1) and degrees of recommenda-

tions (Table 2) used in this CPG are those of SIGN. The levels of scientific evidence indi-

cate the result of the methodological assessment of the studies revised, based on the 

characteristics of the epidemiological design that afford validity to the results described 

and to the conclusions drawn. The aim of this system of grading is to afford weight to 

the quality of the scientific evidence behind every recommendation. Moreover, the idea 

is to emphasise that when the set of evidence scientific is used to lend support to a re-

commendation, the assessment is made globally and not based only on a single study. 

It should be said that the degrees of recommendation are established according to the 

solidness of the scientific evidence they are based on, and that they do not reflect the 

clinical importance of the recommendation.

Table 1. Levels of scientific evidence

Levels of evidence

1++ High-quality meta-analyses, systematic reviews of randomised clinical trials (RCT) or RCT 
with a very low bias probability

1+ Meta-analyses, systematic reviews of RCT or well-designed RCT with a low bias probability

1 - Meta-analyses, systematic reviews of RCT or RCT with a very high bias probability

2++ High-quality systematic reviews of case studies and cohort controls

Quality case studies and cohort controls with a very low probability of confusion, bias or 
chance, and a high probability that the association is causal

2+ Suitable case studies and cohort controls with a low probability of confusion, bias or 
chance, and a moderate probability that the association is causal

2 - Case studies and cohort controls with a high risk of confusion, bias or chance, and a 
major probability that the association is not causal

3 Non-analytical studies (for example, case studies, case series)

4 Expert opinion

Levels of evidence

Table 2. Degrees of recommendation

Degrees of recommendation

At least one meta-analysis, systematic review or RCT with a score of 1++, and directly 
applicable to the target population, or a systematic review of RCT or a set of scientific 
evidence comprising mainly studies with a score of 1+, directly applicable to the target 
population and which demonstrate global consistency of results

A set of scientific evidence that includes studies with a score of 2++, directly applicable to 
the target population and which demonstrate global consistency of results, or scientific 
evidence extrapolated from studies with a score of 1++ or 1+

A set of scientific evidence that includes studies with a score of 2+, directly applicable to 
the target population and which demonstrate global consistency of results, or scientific 
evidence extrapolated from studies with a score of 2++

Level of scientific evidence 3 or 4, or scientific evidence extrapolated from studies with 
a score of 2+

Points of good practice

 This indicates the best practice recommended on the basis of the clinical experience   

 of the group that develops the Clinical Practice Guideline (CPG).
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Sometimes, the groups that develop the CPG consider that there are important practi-

cal aspects that they would like to emphasise, but there is no scientific evidence su-

pporting it and nor is there likely to be. Typically they are aspects of care or treatment 

regarded as a sensible clinical practice that probably nobody would question. Points 

of good practice are indicated in the CPG and are shown with the mark  It must be 

emphasised that they are not an alternative to the recommendations based on scientific 

evidence and should only be used when there are no other ways of highlighting the 

aspects mentioned.

The recommendations adopted from other CPG or institutions are indicated with the 

following references:

 AHA:  American Heart Association

 ASA:  American Stroke Association

 EUSI:  European Stroke Initiative

 NZGG: New Zealand Guidelines Group

 RCP:  Royal College of Physicians, UK

 SIGN:  Scottish Intercollegiate Guidelines Network

2.5. Costs

Although the implementation of this CPG may have cost implications, this document 

contains neither an analysis nor an economic assessment, although works on this topic 

were used in the review. In places where it is acknowledged that the recommendations 

of the Guide may have important implications in terms of resources, the suggestion to 

consider these needs locally is made.

2.6. Update of the CPG

This CPG is intended to be formally republished in 2009. The CAHTA and the Guide 

Drafting Committee will perform a twice-yearly evaluation of new scientific evidence 

and may generate a specific recommendation, an update of a specific aspect, or a 

complete review if changes in practice or in the approach of the Guide are identified as 

necessary. The amendments, when necessary, will be included in electronic format.

2.7. Dissemination of the CGP

The CPG is published in electronic format and on paper in Catalan, Spanish and Eng-

lish. It will be sent to all the institutions and providers that are involved with the di-

sease, and to all the different health-care levels. There are no reproduction or copyright 

requirements as long as the source is cited. It may be posted on the different web sites 

of any institutions and centres that wish to do so.

In the first six months after the publication of the Guide, within the framework of the 

Stroke Programme, and together with the Patient Guide, a process of information on 

its contents will be initiated in all the territorial areas of Catalonia.
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2.8. Assessment of the process and the results

The Stroke Programme asked the CPG drafting team to select the most important rec-

ommendations for auditing. This audit will be performed every two years in all the 

Hospitals of the public network of Catalonia. It is the best instrument for guaranteeing 

the implementation of its recommendations.

Moreover, and with the same frequency as the process, the most relevant clinical out-

comes and process indicators will be reviewed. The assessment of outcomes will be 

conducted in a weighted sample of patients from a representative selection of the 

Hospitals of Catalonia.

3
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3.1. Epidemiology of stroke in Catalonia

Stroke is the third leading cause of death in the western world, the leading cause of 

physical disability in adults and the second leading cause of dementia. Although Cata-

lonia has no specific stroke registry, the available epidemiological information gives 

us an idea of its magnitude and evolution (Framework document of the Stroke Pro-

gramme, 2003). 

According to the data of the Registry of the Hospital Discharge Minimum Data Base 

Set (CMBDAH) of the Catalan Health Service of 65 Catalan General Hospitals (91%), 

under the heading defined as acute cerebrovascular disease, there were 12,335 cases 

in Catalonia in 2002, and 2,292 within the transient ischemic attack (TIA) group, which 

does not include patients who were not hospitalised.

In Catalonia stroke accounts for 9.2% of overall mortality; 7.5% in men and 11.1% in 

women. The 1983 to 2002 period witnessed a 61.1% reduction in the mortality rate as 

standardised by age, in men and in women, falling from 157.4/100,000 inhabitants a 

year to 58.6/100,000 inhabitants a year. In 2002, stroke was the direct cause of 5,038 

deaths, whereas in 1983 it caused 7,061 deaths, of all ages.

As for in-hospital morbidity, between 1995 and 2003 the number of discharges for 

acute CVD increased by 32%, with an increase in mean patient age (71.4 versus 72.7 

years), a shorter average stay (14.2 versus 11.2 days), and a slight reduction in the pro-

portion of deaths for this cause (17.8% versus 16.3%). 

The prevalence of CVD, according to the Health Survey of Catalonia (ESCA) for 2002, 

is 1.8% in men and 1.4% in women, of all ages.

L’Hospital Universitari del Sagrat Cor de Barcelona registered 1,126 consecutive acute 

episodes of CVD in a five-year period (1998-2002) (Arboix et al, 2003; Arboix et al., 

2000; Martí-Vilalta et al, 1999), although this sample may not be representative of 

what is happening in other hospitals in Catalonia. The event was ischemic in 70% of 

the cases (men 68.5% and women 71.5%), haemorrhagic in 9.6% (men 10.5% and 

women 8.8%), and TIA in 20.4% (men 21.1% and women 19.8%). It was the first 

episode of CVD in 69.5% of the men and in 79.9% of the women, and was a relapse 

in the rest.

In this registry, 90.6% of CVD presented in patients aged 65 years or above (men 

88.7% and women 92.5%). In 3% of cases it presented in patients aged less than 55 

years (men 3.1% and women 2.8%) and in 26.3% of cases in patients aged 85 years 

or above (men 18.4% and women 34%). The mean age of presentation was 77 years 

(men 75.7 years and women 79.4 years). The most prevalent risk factors were high 

blood pressure, 59.1% (men 53.7% and women 64.4%), auricular fibrillation, 29.3% 

(men 22.7% and women 35.7%), diabetes mellitus, 24.5% (men 28.5% and women 

20.7%), dislipemia, 20.8% (men 20.9% and women 20.7%) and ischemic heart di-

sease 17.4% (men 22.2% and women 12.8%).
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3.2. Stroke care in Catalonia

In the last decade, stroke care in Catalonia has been through major changes. The initia-

tives and efforts of many professionals have contributed to this. Mention must be made 

of the roll-out of the stroke code in the city of Barcelona in 1999 (Estany J et al.), and 

subsequently in the province of Girona. Nevertheless, there is still room for improvement. 

In a few words, the most outstanding characteristics of stroke care Catalonia are:

| In most hospitals, acute stroke care is provided by neurologists, although in 

some regional hospitals it is still covered by the internal medicine services.

| A territory-based model of urgent care for acute strokes – the stroke code, is 

now being applied, and targets improving the impact of thrombolytic treat-

ment and the management of acute stroke. 

| There are few properly constituted stroke teams, i.e., that comply with the 

defining criteria of multidisciplinariness and clinical leadership. 

| There are few acute stroke units and most of them fit the semi-intensive model 

and are located in the tertiary hospitals.

| Neither are there stroke units (nor a tradition) that encompass, in a single 

location, the acute phase care to the very advanced phases of long-term reha-

bilitation. 

| Once the acute phase has taken place in the hospitals, the rehabilitation of 

many patients that need to remain hospitalised is carried out in convalescence 

centres, where many rehabilitation resources are concentrated. Few patients 

convalesce in rehab beds in acute care hospitals.

| There is a network of social and health care specifically targeting the elderly 

with chronic crippling diseases and terminal patients, complementary to pri-

mary and hospital care. In this network, there are hospital and ambulatory 

services that provide, to differing degrees, care in rehabilitation.

| Some patients follow home or ambulatory rehabilitation, although in few cases 

is this integrated with the other rehab activities.

| In general, rehabilitation is not part of an integrated model. Consequently, 

treatment is fragmented and patients may be treated in unsuitable settings, in 

non-integrated teams with unnecessary repetition of treatments. 

| At the moment, there is clearly room for improvement in the question of infor-

mation and training for patients and care-givers.

3.3. How care should be organised

There is evidence that the most important intervention to improve results for all patients 

with stroke is the provision of specialised and organised care that can cater to the needs 

of every patient. Without this organisation, compliance with the recommendations on 

specific actions made by the CPG has little impact on the improvement of outcomes.
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| All patients with stroke or TIA must have access to specialised care in stroke, 

including rehabilitation, at the different times of the disease and in the terms 

defined by this guideline. 

| All stroke patients must have the same degree of access to suitable care while 

their disease is evolving, regardless of where they live, their age, gender or 

ethnic origin.

Health care in Catalonia is provided through an integrated network that groups together 

different health-care levels distributed territory-wide. The concentration of resources is 

proportional to the territorial density, with a greater proximity of the tertiary resources 

to the city of Barcelona and its metropolitan area. The territorial dimension of Catalonia 

allows patients to travel according to the different conditions if the health transport 

media and territorial planning criteria are suitable.

While stroke generally requires hospitalisation, the organisation of the different types of 

stroke services must address all levels of care and the different moments of the disease 

and guarantee care to patients regardless of where they are. This requires the establish-

ment of collaborations between the different levels of the network that operate in a 

given region so as to provide better care and optimise resources.

The Stroke Programme of the Department of Health must define the organisational 

criteria and the role and coordination of the different health-care levels to improve care 

to patients.

| The level of specialised care must be adapted to the territorial situation, but 

only proper coordination between the different health-care and territorial 

levels will result in an equitable care provision. 

| All hospitals and their areas of reference must organise stroke care in teams 

and units adapted to their territorial characteristics.

| Territorial reference centres must be defined for patients that require more 

specific care in any of the phases of the disease, as must the collaboration and 

support formulas between the different health-care levels.

| Once the acute phase or the specific actions in the reference centres are over, 

care must be provided as close to the patient’s normal setting as possible, cli-

nical conditions permitting.

3.3.1. Acute stroke patients

Stroke is the acute expression of cerebrovascular diseases. In the acute phase, the 

patient must be cared for in a hospital where all the interventions recommended by 

the Guide can be performed throughout the course of the disease. Organised care is 

characterised by minimum requirements that include care by an interdisciplinary team 

of professionals (stroke team), the existence of clinical action protocols, access to cranial 

CT scan 24 hours a day, access to rehabilitation and the existence of rapid referral 

circuits to reference centres.
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| Patients with symptoms suggesting acute stroke, or TIA, must be referred 

immediately to an acute care hospital if their physical or psychic conditions do 

not indicate otherwise (see page 45 “Hospital admission criteria”). 

| In certain clinical conditions, described in this Guide, the patients must be 

referred to reference centres with a sufficient number of cases treated and 

expertise in the administration of certain treatments and technologies, and 

be subsequently returned to the source hospital when the clinical situation so 

permits. 

| It is necessary to define what reference hospitals in Catalonia should fulfil the 

requirements recommended by this Guide to treat certain clinical conditions. 

| The patient transport system must be organised to provide care for stroke 

patients within the recommended time.

| Acute-stroke patients or TIA who are not attended in the emergency 

department or are not hospitalised must have access to the diagnostic media 

and treatment indicated by this Guide within the terms referred to in it.

3.3.2. Stroke teams

The stroke teams are the basic level of stroke care during the acute and subacute 

phase. They have a hospital base and are formed by a mobile interdisciplinary group 

that works jointly to guarantee the best stroke care at all times. The number of pro-

fessionals in the team differs according to the degree of complexity of the hospital, 

and the composition of the team will vary throughout the course of the disease to be 

adapted to the needs of the patients in the acute phase and during the rehabilitation 

process. They are managed by an expert in strokes adapted to the different phases of 

the disease, and have a well-defined network of connexions with other health-care 

levels for the management of certain patients.

| The stroke teams comprise all the professionals that take care of the patient in 

the different phases of the disease in each hospital and its area of reference. 

| The characteristics and the number of professionals that form the stroke team 

depend on the level of every centre and the moment of the disease. 

| All hospitals with stroke teams must have referral circuits for the manage-

ment/treatment of certain clinical situations.

| The stroke teams must have educational programmes in place for professio-

nals, patients and care-givers, as well as consensus-based protocols for the 

management of the most frequent problems.

3.3.3. Stroke units

Most publications highlight the benefits of stroke units on survival, independence and 

the chances to return home after stroke (Stroke Unit Trialists’ Collaboration, 2001; 

Rudd et al., 2005). Stroke units must fulfil the following characteristics:
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| Be hospital units located in well-defined geographical areas.

| Have a coordinated multidisciplinary team that meets to make decisions on 

specific cases. The professionals in the team must have expertise in the mana-

gement of acute stroke and rehabilitation. 

| Have training programmes for professionals, patients and care-givers. 

| Have action and management protocols for common problems. 

| Have access to neuroimaging and vascular imaging techniques.

It must be pointed out that the name stroke units from the literature includes different 

types of units which, while they do not fulfil the aforementioned requirements, have 

very different characteristics that are mentioned below.

| Acute stroke units that provide care in the acute phase (first 7-10 days), with a 

personal nurse/patient relationship just like on conventional wards. 

| The units which are called semi-intensive, for certain patients in the hyperacute 

phase of the disease (first 2-3 days), with continuous monitoring and a more 

intensive personal nurse/patient relationship than in conventional hospitalisa-

tion units. 

| The specific stroke rehabilitation units, with subsequent hospitalisation in the 

acute phase and a stay of several weeks.

There are few works that provide a detailed analysis of the benefits offered by each 

one of the different types of stroke units, although some recent publications prove 

that acute stroke units significantly reduce intrahospital mortality (Jarman et al., 2004). 

However, more accurate work is needed to define what type of results are impacted 

in the different models, each one of which has greater presence according to the 

characteristics and the health system of every country. In any case, the current evidence 

does clearly establish that hospital care organised in stroke units results in a significant 

reduction in mortality, disability and institutionalisation rates (Stroke Unit Trialists’ 

Collaboration, 2001). There are also studies that demonstrate that care in stroke units 

is cost-effective (Launois et al., 2004).

The stroke team is the basic level of organisation of stroke care and must also be present 

in the stroke units. In this way, in Catalonia hospital care for stroke is developed in di-

fferent models according to the complexity of the health-care level. The base health-

care network allows patients to be attended to in the best place at all times during their 

disease.

| Stroke teams are the basic model of care in small hospitals, where the number 

of patients does not justify care in geographically defined units.

| Medium-sized hospitals, with a sufficient number of hospitalisations, must 

have geographically delimited stroke units where the nursing staff must pro-

vide expert care for this condition. 

| The hospitals that act as reference centres must have acute stroke units which, 

besides the characteristics defined, must guarantee care to certain patients in 

intermediate care regimens.
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3.3.4. Rehabilitation

The rehabilitation services are distributed in different health-care levels: Acute hospitals, 

monographic centres, social and health care centres, ambulatory and home rehabilita-

tion.

The setting where rehabilitation care is provided depends on patient characteristics, the 

phase of evolution of the disease and social and family support. The decision as to the 

suitable scope of rehabilitation will be taken on a case-specific basis according to the 

following criteria:

| The effectiveness and the efficiency of the rehabilitation programme depends 

on the expertise of the professionals of the team, and that the latter is properly 

organised to take care of the specific needs of each patient. 

| The overall care offer in rehabilitation throughout the disease must be comple-

mentary and integrated. The community rehabilitation services must be activa-

ted so that there is no discontinuity for patients and they must be sufficient to 

guarantee this continuity. 

| The rehabilitation resources must adapt to patient needs and tolerance.

3.3.5. Working with patients and care-givers

Information and education for patients and care-givers is a basic care element in the 

disease, both ethically and to improve results.

| The information must take individual needs into account. 

| It must be free, understandable, suitable and take the disability of the indivi-

dual receiving it into account.

| Suitable health education programmes must be offered to patients and care-

givers.

3.3.6. Primary care

The general psychician  is the point of reference for the patient before and after hospi-

talisation. These professionals must be integrated to achieve continuity of care. The role 

of primary care in the following aspects must be underlined:

| Management of the primary prevention of vascular disease. 

| Recognition of acute stroke/TIA symptoms. 

| Knowledge of urgent referral criteria to the reference centres. 

| Management of the secondary prevention of CVD. 

| Collaboration with stroke teams and integration of the impact of the disease 

in the patient’s global context.

| Access to specialised rehabilitation services.
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3.3.7. Care for young people with stroke

Between 3.4% and 8.5% of all strokes occur in individuals aged under 45 years (Álvarez- 

Sabín, 1997). Although this CPG excludes treatment of stroke in children (the  follo-

wing CPG are suggested: http://www.stroke-site.org/guidelines/childneuro_stmt.html; 

http://www.ninds.nih.gov/news_and_events/proceedings/stroke_proceedings/ 

/childneurology_pr.htm), specialised care in young stroke patients must address their 

needs, particularly in the field of relationships, family, sexuality, work and leisure 

activities.

| Professionals must take into account the physical, social and psychological needs 

of young patients.

| The environment where care is given to young stroke patients must be suited to 

their needs.

3.3.8. Care for the elderly with stroke

While age is not an excluding factor of the rehabilitation programme, some elderly 

patients with stroke may present clinical conditions related to advanced age that render 

the rehabilitation process difficult (mental confusion, malnutrition, dementia, serious 

immobility and sensorial deterioration). These patients require care and rehabilitation 

more adapted to their tolerance. Other elderly patients have acute disabilities due to 

other chronic diseases. In such cases, stroke may impact the state of health less than 

other existing conditions (comorbidity, deterioration due to an accumulation of condi-

tions and others).

| The elderly with stroke and comorbidity must be attended to in the environ-

ment that is most suited to their needs, where they can be offered the most 

suitable care for their state of health. The choice of a suitable resource will be 

a clinical decision.





4. Assessment and 
management of  
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4.1. Management of acute stroke

4.1.1. Where should care for acute stroke patients be provided?

| Patients with symptoms suggesting acute stroke or TIA, must be referred imme-

diately to an acute care hospital if their physical or psychic conditions do not 

indicate otherwise (see Section 4.1.3).

| In certain cases (candidates for thrombolysis, young stroke patients, or those 

requiring endovascular or neurosurgical interventions), patients should be sent 

to reference hospitals with sufficient expertise in the application of certain tre-

atments and/or technologies, and returned to their place of origin as soon as 

possible. 

| All the hospitals of Catalonia that care for acute strokes must be ready to pro-

vide care to these patients and must have a predefined transfer circuit coordina-

ted with the extrahospital emergency services.

| Acute hospitals must guarantee organised stroke care that must include, at 

least:

 - Interdisciplinary professional team

 - Local clinical protocols

 - Well-defined referral circuits to the reference centres

 - Access to brain CT scan

 - Access to rehabilitation
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The characteristics of the reference centres are reflected in the following table.

The reference hospitals1 must have:

| A circuit that operates with the extrahospital emergency services for the imme-

diate transfer of patients. 

| Clear identification of the professional that receives the patient. 

| Neurologist involved in stroke care. 

| Expert nursing in the management of acute-stroke patients. 

| Acute stroke units that guarantee care to certain patients in the intermediate/  

semiintensive care regimen.

| Accredited experience of the professionals involved in hyperacute care. 

| Available Intensive Care Unit (ICU).

| Participation in the national thrombolysis registries and those recommended 

by the European Medicines Agency (EMEA). 

| Brain CT scan 24 hours-a-day and duly trained personnel to interpret it.

| Emergency Laboratory 24 hours a day. 

| Early and continued care by a rehabilitation team. 

| Hospital protocols for the diagnosis and treatment of stroke and its complica-

tions. 

| Capacity to treat the whole health-care process in the framework of an inte-

grated team. 

| Stroke registry. 

| Rapid and preferential access to high-technology hospitals to apply very speci-

fic diagnostic and/or therapeutic techniques.

The health system and the extrahospital emergency systems must be coordinated so 

that if necessary patients can be referred directly to the reference centres and/or ter-

tiary centres.

Health-care protocols

 The hospitals where acute stroke patients are attended to must have wri-

tten local protocols for the management of the most frequent problems 

and the complications associated with a poor stroke prognosis (NZGG).

1 Reference centres is taken to mean those designated by the Stroke Programme for the management of 

certain acute strokes (for example, candidates for thrombolysis, young people with strokes, patients that 

require continuous monitoring).

2 Only some reference hospitals are both high-technology or tertiary hospitals. They are concentrated in 

Barcelona and its metropolitan area and are designated by the Stroke Programme to carry out very spe-

cific diagnostic/therapeutic techniques (endovascular treatment of aneurysms, carotid angioplasty with 

stent and cerebral protection, intra-arterial thrombolysis, management of malignant middle cerebral artery 

infarction, and others).
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The centres must have local protocols and clinical pathways to manage the following 

problems or situations:

| high/low blood pressure

| hyperglycemia/hypoglycemia

| hyperthermia

| Intracerebral haemorrhage (ICH)

| subarachnoid haemorrhage (SAH)

| prevention of thromboembolic venous disease 

| enteral nutrition

| patients with dysphagia

| prevention of pressure sores

| incontinence

| postural cures in the hemiplegic patient

| administration of rTPA in acute stroke patients (in reference centres).

4.1.2. Assessment, diagnosis and initial interventions for stroke

The initial and immediate measures that need to be applied in a patient with a clinical 

stroke syndrome include a general and neurological assessment as promptly as possible. 

The first measures must target the maintenance of cardiorespiratory stability. The next 

step is to make a correct neurological diagnosis based on the clinical history, neurologi-

cal examination and diagnostic work-up.

 The airway must be preserved. The indication of assisted ventilation must 

be assessed in acute stroke patients with depressed level of consciousness 

or airway compromise (ASA).

 Hypoxemia must be corrected (<92%) by means of O
2 

administration  

(EUSI).

 O
2
 administration is not routinely recommended in non-hypoxemic patients 

(ASA).

 Cardiac monitoring is recommended in the assessment of acute stroke 

patients to confirm/rule out the presence of atrial fibrillation, potentially 

dangerous arrhythmias and acute myocardial infarction (ASA). 

 Cardiac monitoring must be continuous throughout the first 24 hours 

in patients requiring it due to their history of heart disease, arrhythmias, 

unstable blood pressure, signs/symptoms of heart failure, abnormal base-

line ECG and/or infarction affecting the insular cortex (EUSI).

 The management of acute stroke patients depends on an accurate diag-

nosis, which is basically a clinical diagnosis. The diagnosis of stroke should 

be performed by a stroke clinical expert (NZGG, RCP).

 A neuroimaging test is required to guide acute interventions (ASA, NZGG) 

(see Neuroimaging Section).
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 The initial neurological assessment should include the location of the 

likely cerebral vascular territory affected (RCP).

 All patients with a definite or presumed diagnosis of acute stroke must 

have a basic general blood test (haemogram, platelet count, clotting, 

renal function, ionogram, glycaemia) and ECG (NZGG).

 Chest radiography should not be performed routinely unless the symp-

tomatology of the patient so indicates (ASA, NZGG).

Other diagnostic tests may be necessary in selected acute stroke patients.

Neurological impairment should be evaluated with proper stroke scales (the Canadian 

Neurological Scale or the NIHSS, Table 1) (Coté et al., 1986; Spilker et al., 1997; Stavem 

et al., 2003; Yamamoto et al., 2003). The latter has gained prevalence in recent years 

because it provides relevant clinical and prognostic information (Kwiatkowski et al., 

1999; The NINDS t-PA Stroke Study Group 1997).

Once the diagnosis of stroke has been reached, a series of general parameters must be 

addressed, as the control thereof has prognostic consequences.

 On admission, a qualified professional must assess the patient’s risk of 

aspiration using a validated test (Swallowing Test, see Section 4.1.11, 

Table 2 of the Annexes) (RCP).

 An assessment of the risk of developing pressure sores must be performed, 

as well as of the patient’s needs with regard to moving and hand-ling 

(RCP).

 Glycaemia, arterial oxygen saturation, hydration and temperature must 

be maintained within the limits of normality. Infections must be managed 

aggressively unless the patient is receiving palliative care (RCP).

 Hypertension in the acute phase should be only treated when there are 

likely to be complications from hypertension (hypertensive encephalopa-

thy, aortic aneurysm with renal involvement) (RCP).

 Specific recommendations on the management of blood pressure in 

ischemic stroke and intracerebral haemorrhage are dealt with in Sections 

4.1.5. and 4.1.6.

 Patients must be mobilised as soon as possible after the stroke (RCP; 

Langhorne et al., 2002; Musicco et al., 2003).

 Rehabilitation needs must be assessed within the first 48 hours (NZGG).

Neuroimaging

Brain imaging is of utmost importance as it allows excluding other aetiologies and dis-

tinguishing between ischemic and haemorrhagic stroke (Kinkel et al., 1976; Wardlaw 

et al., 2004). A recent study demonstrated that an immediate cranial CT scan is a cost-

effective measure that improves patient quality of life (Wardlaw et al., 2004)

 Brain imaging is required to guide acute interventions (ASA, NZGG).
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 Brain imaging must be performed immediately if (RCP):

- There is depressed level of consciousness

- There is an unexplained progression or fluctuation of symptoms

- There is suspicion of SAH or ICH

- There is suspicion of hydrocephalus secondary to ICH or haemorrhagic 

transformation

- The patient is on anticoagulant treatment or has a haemorrhagic diathesis 

- There is papillary edema, nuchal rigidity or fever

- The patient is a candidate for thrombolytic treatment

 In the remaining cases, brain imaging should be performed as soon as 

possible, and always within the first 24 hours after the onset of symp-

toms, unless there are good clinical reasons for not doing so (RCP).

 If the diagnosis is still questionable or the aetiology uncertain after the 

brain CT scan, a brain MRI should be undertaken (RCP).

 Radiological explorations in pregnant women must follow the general 

recommendations applicable in other cases. Radiological protection mea-

sures should be applied on the abdomen (Culebras et al., 1997).

4.1.3. Hospital admission criteria

Generally speaking, patients with suspected or evident acute stroke are candidates for 

hospitalisation. Patients presenting a stroke in the course of certain medical situations 

such as coma, terminal neoplasm, terminal dementia and chronic diseases with serious 

disability may not be candidates for admission to acute care hospitals and be attended 

to in other settings, provided that the latter guarantee suitable health care.

In most cases the criteria that will guide the need for hospitalisation are the following 

(SCN,http://www.scn.es/form/guiasterap/avc/guiad3.htm):

| Perform the nosological diagnosis of stroke. 10% of patients with suspected 

stroke present a different process. 

| Initiate the specific treatment: thrombolytic, neuroprotector, antithrombotic, 

surgical, endovascular, physiotherapeutic or speech therapy.

| Prevent and treat complications, neurological or not, which may present in 

48% of patients in the acute phase.

| Perform the aetiological study: arterial, cardiological or haematological. Des-

pite the exhaustive study of cerebral vascular patients, the aetiology is not 

ascertained in 20-40% of cerebral infarction cases and in 20% of cerebral 

haemorrhage cases.

4.1.4. Management of transient ischemic attack (TIA)

Patients with TIA must be assessed exhaustively and as soon as possible if their physical 

or psychic conditions do not indicate otherwise, since the risk of developing an esta-

blished stroke after a TIA is high; it may reach 20% in the first month post TIA and is 
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particularly high in the first 72 hours (Lovett et al., 2003; Coull et al., 2004). It must be 

remembered that the causes of stroke and TIA are the same and that therefore they 

must be regarded as the same process.

 Patients with TIA must be studied suitably, either through hospitalisation 

or at the outpatient level by a neurovascular team, preferably within a 

maximum time of 48 hours after the episode (Rothwell et al., 2005).

 Patients with more than one TIA in a week should be investigated in  hos-

pital immediately (RCP).

 Vascular risk factors, such as severe HBP, must be treated properly or 

referred to the specialist (RCP).

 Antiplatelet treatment must be initiated as soon as possible within the 

first 48 hours after the TIA (RCP; International Stroke Trial 1997; Chinese 

Acute Stroke Trial 1997). 

 The study of TIA must include a brain imaging test, an extracranial/intrac-

ranial vascular exploration (Transcranial Doppler, supraaortic trunk eco-

doppler, angio-MR, angio-CT, conventional angiography), and the rele-

vant cardiological and coagulation studies.

Stroke services where the TIA is studied must have protocols specifying the access, 

organisation and the link to vascular surgery services.

4.1.5. Management of acute ischemic stroke

Stroke is a neurological emergency. Suitable management in the initial hours is basic in 

saving cerebral tissue.

Thrombolysis

 Treatment with rTPA must only be given in hospital centres with qualified 

staff and the necessary resources (reference centres, see Section 4.1.1.), 

and according to the following conditions (RCP):

 - Administer it within the 3 first hours after the onset of symptoms.

 - Exclude the existence of haemorrhage.

 - Comply with the NINDS criteria.

 - Be registered in the EMEA thrombolysis registry (SITS-MOST).

 Treatment with rTPA must be given as soon as possible, and any delay 

avoided (Adams et al., 2005).

 Patients given rTPA outside the context of a clinical trial must be reported 

to the international audit of thrombolysis SITS-MOST (RCP).

 The use of intravenous streptokinase or ancrod as an alternative to rTPA 

is not recommended (ASA).

 Intraarterial thrombolysis is only given in centres with an interventional 

neuroradiology service in highly-screened patients with less than 6 hours 

of evolution (RCP, NZGG).

 In young patients with acute thrombosis of the basilar artery trunk, and in 

view of the poor prognosis, intraarterial thrombolysis may be considered 

within the first 12 hours of evolution.
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A study has demonstrated that continuous monitoring with transcranial doppler (TCD) 

in patients treated with rTPA significantly improves the rates of repermeabilisation of 

the artery, although after three months there is only a tendency towards an improved 

functional situation in the patients treated (Alexandrov et al., 2004). More studies are 

called for to be able to recommend its routine use.

The use of other thrombolytics that could increase the therapeutic window (Hacke et 

al, 2005) is being assessed in different randomised clinical trials (RCT), some with the 

support of advanced neuroradiological explorations (diffusion/perfusion/angio MR, per-

fusion/angio CT). 

Antithrombotics

 Aspirin (300 mg) should be given as soon as possible after the onset of the 

stroke and once the presence of intracerebral haemorrhage has been ruled 

out. In patients with dysphagia it must be given rectally o by enteral tube.

 It should be maintained indefinitely or until another antithrombotic drug is 

started (RCP; International Stroke Trial, 1997, Chinese Acute Stroke Trial, 

1997).

 In some cases acetylsalicylic acid may be given parenterally.

 Aspirin cannot be given in the 24 hours following the administration of 

thrombolytics (RCP, ASA, NZGG).

 Early administration of anticoagulants (intravenous, subcutaneous heparin, 

low molecular weight heparin or heparinoids) is not recommended rou-

tinely for the treatment of acute ischemic stroke (ASA, RCP, NZGG, Gubitz 

et al., 2004; Berge et al., 2001).

 The use of intravenous heparin may be addressed in selected patients 

(acute thrombosis of the basilar artery, stroke or TIA associated with di-

ssection of the carotid artery), although there is no scientific evidence of 

its effectiveness (Beletsky et al., 2003).

Other drugs

In general, the results of clinical trials with neuroprotective drugs and drugs for the 

control of cerebral edema were negative or provided low-quality scientific evidence for 

recommending their routine use.

 At the moment, the routine use of any neuroprotective agent cannot be 

recommended in acute ischemic stroke (ASA, RCP).

 Central nervous system-depressing drugs must be avoided (RCP).

Citycholine, a neuroprotective drug, has demonstrated a discreet beneficial effect on 

neurological recovery after three months when given in the first 24 hours and for 6 

weeks after onset in patients with moderate to severe stroke. (Dávalos et al., 2002). 

Recently, some authors have considered that these findings were obtained from a highly 

selected group of patients and cannot therefore be generalised (Adams et al., 2005). 

New studies are under way to analyse whether these same results can be obtained in 

other groups of patients.
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Carotid thromboendarterectomy (CTE) and angioplasty in acute 
stroke

There is little information on the efficacy of emergency surgical treatment (CTE) in acute 

stroke related to carotid stenosis, although isolated cases have reported benefits of CTE.

 Emergency CTE is not recommended for the treatment of patients with 

acute stroke secondary to carotid stenosis (ASA).

 The use of endovascular techniques for the treatment of acute stroke se-

condary to carotid stenosis (ASA) is not recommended.

Decompressive surgery and hypothermia in malignant middle ce-
rebral artery infarction (MCA) 

 Patients with malignant MCA infarction (or at risk of developing it) must 

be tackled interdisciplinary.

 Surgical decompression in screened patients aged under 65 years and 

with malignant MCA infarction may reduce the mortality associated with 

this condition (Schwab et al., 1998; Steiner et al, 2001; Cho et al., 2003; 

Foerch et al., 2004; Kastrau et al., 2005).

Hypothermia as a treatment of malignant MCA infarction has been studied in small 

series. While it is a potential treatment, current scientific evidence does not render it 

possible to establish any solid recommendations.

Management of medical complications

Blood pressure

Despite the prevalence of high blood pressure (HBP) in the acute phase of ischemic 

stroke, at the moment there are no comparative clinical trials that indicate what the 

optimal management is.

 In general, a cautious approach is recommended in the management of 

HBP in the acute ischemic stroke (ASA, NZGG).

 Antihipertensive agents must be avoided unless SBP > 220 mm Hg or DBP 

> 120 mm Hg (ASA, NZGG).

 If antihypertensives are recommended, they should be short-acting and 

have little effect on cerebral circulation (ASA, NZGG).

 In view of the risk of neurological deterioration, sublingual nifedipine or 

other antihypertensives that may lead to a rapid and unforeseeable reduc-

tion in blood pressure must not be used. The use of intravenous labetalol 

is recommended (ASA, NZGG).

 Hypertensive patients that are candidates for thrombolysis require a slow 

reduction in blood pressure to SBP ≤ 185 mm Hg and DBP ≤ 110 mm Hg 

before beginning treatment. (ASA, NZGG).

 Low blood pressure in the setting of an acute stroke may lead to an 

increase in the infarction area. The underlying cause must be located and 

treated (NZGG, EUSI).
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Although the ideal moment for starting post-stroke antihypertensive treatment is not 

known, in general it should not be started within the first week after stroke (Gorelick 

et al., 2002; NZGG).

In the year 2000 the Societat Catalana d’Hipertensió Arterial and la Societat Catalana 

de Neurologia published a consensus document containing detailed information on the 

management of blood pressure in the acute phase of stroke (Tovar J. L. et al, 2000).

Glycaemia

Hypoglycaemia may course with identical symptoms to those of ischemic stroke. More-

over, maintained hypoglycaemia may give rise to brain damage. Therefore, the assess-

ment of glycaemia and its correction in case of hypoglycaemia is of capital importance. 

Moreover, hyperglycaemia is very frequently seen in the acute phase of stroke, either 

because the patient is diabetic or as a physiological response to stress, and is associated 

with a worse functional prognosis and higher mortality (Williams et al., 2002).

 Levels of glycaemia >140 mg/dl must be corrected (Weir et al., 1997).

 Hypoglycaemia must be corrected immediately (ASA, EUSI).

Temperature

Fever in the context of acute cerebral infarction is associated with greater morbidity and 

mortality due to an increase in metabolic requirements, the release of neurotransmit-

ters and free radical products (Hajat et al., 2000). At the moment, there is no scientific 

evidence that hypothermia achieved by means of intravascular catheters improves the 

prognosis of these patients (De Georgia et al., 2004). 

 Hyperthermia (>37.5ºC) must be treated with antipyretics such as para-

cetamol and the underlying causes investigated (ASA, NZGG).

Deep vein thrombosis (DVT)

DVT frequently appears during the first weeks after stroke, particularly in patients who 

are immobilised or confined to bed. There is evidence that up to 50% of hemiplegic 

patients may develop DVT and that it is clinically apparent in only 5%. Similarly, and 

while autopsy series have frequently shown the presence of pulmonary thromboembo-

lisms (PTE), the latter are clinically apparent only in 1-2% of acute strokes.

 The preventive use of anticoagulants (heparin, low molecular weight 

heparin or heparinoids) is recommended in immobilised patients (ASA, 

SIGN), but routine use is not recommended (RCP).

 The routine use of stockings or other physical compression measures is not 

associated with a significant reduction in DVT in patients with paretic or 

plegic legs (Mazzone et al., 2004).

 The patient has to be mobilised as soon as possible (ASA, NZGG, RCP).

Additional information can be found in the PRETEMED 2003 guide (Alonso Ortiz del 

Rio et al., 2003), that offers recommendations on the prophylaxis of thromboembolic 

venous disease in patients with acute or chronic medical conditions.

In the case of patients with paralysis of a lower extremity as a sequela of a stroke, the 

following recommendations must be taken into account:
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 Prophylaxis with low molecular weight heparin is recommended in patients 

with paralysis of a lower extremity presenting major risk factors (preg-

nancy, thrombophylia, congestive heart failure, decompensated chronic 

obstructive pulmonary disease, acute myocardial infarction, etc.) (PRE-

TEMED, 2003).

 There is no evidence on the effectiveness of primary prevention of the DVT 

beyond the first three months in patients confined to bed permanently 

(Gatt et al., 2004).

At the moment there is a computerised registry of patients with venous thromboembolic 

disease in Spain (<www.riete.org>) that aims to broaden knowledge on this condition.

Management of neurological complications

 To identify the appearance of neurological complications early, patients 

should be monitored clinically with the use of neurological scales (Cana-

dian Neurological Scale and NIHSS).

Cerebral edema and intracranial hypertension 

These neurological complications tend to be brought on by the occlusion of major 

intracerebral arteries that cause multilobular infarctions. Cerebral edema tends to be 

maximal between the third and fifth day after the stroke, although it may occur in the 

first 24 hours in major cerebellar infarctions.

The objectives of the treatment of cerebral edema are:

− To reduce intracranial pressure.

− To maintain cerebral perfusion pressure to avoid the aggravation of the ce-

rebral ischemia.

− To prevent cerebral damage secondary to the herniation.

 Management of intracranial hypertension in stroke patients includes rai-

sing the bed head to 30º, avoiding pain, maintaining suitable oxygenation 

and normalising body temperature (EUSI).

 Steroids are not recommended for the treatment of cerebral edema and 

intracranial hypertension secondary to ischemic stroke (ASA, NZGG).

 Osmotherapy and hyperventilation are recommended in patients with 

neurological aggravation due to intracranial hypertension (ASA, NZGG).

 In cases of intracranial hypertension secondary to hydrocephalus, drai-

nage of the cerebrospinal fluid may be indicated (ASA, NZGG).

 Surgical decompression and the evacuation of major cerebellar infarc-

tions that cause compression of the brain stem is recommended (ASA, 

NZGG).

Epileptic fits/seizures

 Primary prophylaxis with antiepilepitic drugs is not recommended. Secon-

dary prevention, once epileptic attacks have appeared, is recommended 

(ASA, NZGG, EUSI).
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Haemorrhagic transformation

The appearance of blood in a cerebral infarction occurs very frequently, although in ge- 

neral it is asymptomatic. Nevertheless, up to 5% of patients develop symptomatic 

haemorrhagic transformations (Hornig et al., 1986). The use of any antithrombotic 

drug, and particularly anticoagulants and thrombolytics, increases the risk of a serious 

haemorrhagic transformation. Aspirin has also been related to an increase, albeit lower, 

in the risk of haemorrhagic transformation.

Progressive stroke 

Progressive stroke is a relatively frequent situation. It is defined as the reduction of one 

point on the Canadian scale or an increase of >3 points on the NIHSS, and may be the 

consequence of different neurological and non-neurological causes.

 If the aggravation is caused by the thrombosis, treatment with intrave-

nous sodium heparin may be considered.

4.1.6. Management of intracerebral haemorrhage (ICH)

Patients with an ICH require general and basic support measures similar to those of 

ischemic strokes, but with certain particularities (See Section 4.1.2). Patients with 

severe ICH frequently appear to have a depressed level of consciousness and therefore 

the initial assessment at the Emergency Department is very important. The need for 

intubation and surgical treatment must be addressed.

General measures and blood pressure control

ICH is a major medical emergency with a high frequency of early neurological deterio-

ration and death that can benefit from exhaustive monitoring in the acute phase. The 

patients who so must be hospitalised in a stroke unit or an ICU. 

 Patients on anticoagulants, those who have recently undergone thrombo-

lytic treatment and, those with coagulation alterations require the urgent 

correction of their presenting haemostasis disorder/defect. If the patient 

was on antiaggregant treatment it should be suspended (SIGN).

For the management of cerebral edema secondary to ICH and intracranial hyperten-

sion, please see Section 4.1.5. Management of neurological complications (cerebral 

edema and intracranial hypertension).

Management of blood pressure

In general, the control of blood pressure must be stricter in patients with ICH (185/110 

mm Hg), although an aggressive attitude is not recommended.

 In patients with ICH and a prior history of HBP, the mean BP (MBP) must 

be kept under 130 mm Hg (AHA; NZGG; Diringer et al., 1993). 

 MBP = DBP + 1/3 (SBP – DBP)

 In patients with elevated ICP and ICP monitor, the cerebral perfusion pre-

ssure (MBP - ICP) must be maintained above 70 mm Hg (AHA).
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Complementary examinations

Coagulation studies:

  A haemogram with platelet count and coagulation study must be per-

formed (NZGG).

Angiography

  Angiography should be considered in ICH patients without a clear aetio-

logy and in patients that are candidates for surgery (particularly young 

people, normotensive and the clinically stable) (NZGG, AHA).

 Angiography might not be necessary in hypertensive patients and with 

an ICH of characteristic location (thalamus, basal nodes, cerebellum and 

brain stem), elderly and in cases where there is no suspected underlying 

cause (AHA, NZGG).

 Angio-MR and Angio-CT may avoid the need to perform a conventional 

angiography in some patients (NZGG, AHA).

Angio-CT or angio-MR are particularly indicated in candidates for urgent 

surgical evacuation of the haematoma, in patients with suspected ce-

rebral venous thrombosis, and in all patients with indication for conven-

tional angiography, who have a formal contraindication for conventional 

angiography or where the test is not available.

Medical management

Recently, the results of a RCT with the administration of recombinant factor VIIa in the 

first 4 hours after the onset of the ICH versus placebo were published. This haemostatic 

agent limits the growth of the ICH, reduces mortality and improves the functional situa- 

tion in patients with ICH, although it also increases the risk of a thromboembolic com-

plications, particularly at high doses. The frequency of fatal or crippling thromboembolic 

episodes (coronary and/or cerebrovascular) was not significantly different between the 

two groups. Further studies are called for to identify patients with a high risk of throm-

boembolic complications (Mayer et al., 2005a; Mayer et al., 2005b).

Surgical management

Current scientific evidence does not support the routine surgical evacuation of ICH. 

 Surgical evacuation of primary supratentorial ICH is not more beneficial 

than conservative treatment (Mendelow et al., 2005).

 Surgery should be considered in the following situations (AHA, NZGG):

-  Cerebellar ICH > 3 cm diameter with neurological deterioration secon-

dary to compression of the stem or hydrocephalus.

-  ICH secondary to aneurysms, arteriovenous malformations or caverno-

mas with moderate/good clinical prognosis and accessibility.

-  Young patients with neurological deterioration secondary to large lobar 

ICH.

 Patients with small ICH (< 10 cc) or with minimum neurological deficits, or 

those with Glasgow Coma Scale ≤ 4, are not candidates for surgery unless 

they have a cerebellar ICH with compression of the stem (SIGN, NZGG).



53

4

4.1.7. Management of subarachnoid haemorrhage (SAH)

SAH is a medical emergency where early diagnosis and urgent treatment are funda-

mental.

 Subarachnoidal haemorrhage must be ruled out in any patient with severe 

abrupt-onset headache with or without alteration of the level of cons-

ciousness (RCP).

The diagnosis of this entity is made mainly by cranial CT scan and lumbar puncture.

 The cranial CT scan is the diagnostic test of choice and must be performed 

immediately if there is a depressed level of consciousness, and urgently in 

other patients (RCP).

If the cranial CT scan is negative or doubtful, a lumbar puncture should be performed.

 If both tests are negative, the probability of SAH is low, except cases that 

started more than 10 days before. In this eventuality, MR may be used 

with flair sequences to diagnose the SAH. 

 Angio-CT and angio-MR could be indicated for the investigation of a po-

ssible aetiology of SAH.

Following confirmation of the diagnosis, the initial treatment of SAH targets mainly 

the prevention of rebleeding and complications such as cerebral ischemia and hydro-

cephalus.

 Support measures must be initiated to guarantee adequate hydration, 

oxygenation and analgesia (RCP).

 Oral nimodipine (60 mg) every 4 hours is recommended unless there is a 

specific contraindication (RCP).

 In patients with reduced level of consciousness it should be given intrave-

nously, although current scientific evidence only demonstrates a signifi-

cant improvement in the long term with oral nimodipine.

 Antifibrinolytic agents are not indicated in the treatment of SAH (RCP; 

Roos et al., 2003).

 Steroids are not indicated in the treatment of SAH (RCP).

SAH is an extremely serious condition that tends to affect young people. The most 

important complications, which present at different moments in the evolution of the 

disease, are rebleeding, hydrocephalus and vasospasm. For these reasons, this con-

dition must be treated in centres with suitable human and technical resources. The 

interdisciplinary team must include neurologists, preferably with vascular dedication, 

neurosurgeons, neuroradiologists, intensivists and anaesthesiologists.

 All patients with SAH must be transferred to a specialised centre in the 

course of the same day (RCP).

 The use of the following scales is recommended to simplify clinical assess-

ment in patients with SAH: The Glasgow Coma scale (GCS) to assess the 
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level of consciousness, the Hunt and Hess scale and The World Federation 

of Neurosurgical Society scale (WFNS) to establish a clinical grading; The 

Fisher scale, to establish a radiological grading by CT and the Glasgow 

Outcome Scale (GOS) to assess recovery.

 Due to the high risk of complications, in the acute phase these patients 

must be admitted to a monitored unit regardless of their level of cons-

ciousness.

 All patients must be evaluated by an interdisciplinary team.

 The angiographic tests must be performed in a specialised centre (RCP).

 Ruptured aneurysms can be treated by the conventional endovascular or 

surgical route, as determined by the neurovascular team (RCP).

 Patients who remain with neurological deficits after the acute phase must 

be sent to a rehabilitation service (RCP).

 All patients must be counselled on secondary prevention; particularly the 

treatment of HBP and giving up smoking, as applicable (RCP).

 Patients with a family history of SAH and/or Polycystic Kidney disease must 

be warned of the risk of SAH and if they wish may be referred to a special-

ised centre for suitable information (RCP).

Management of unruptured aneurysms (incidental or symptomatic)

The prevalence of incidental aneurysms (IA) in angiographic studies in adults stands at 

around 0.5%-1.3% (Schievink WI 1997, Winn et al., 2002). The most recent study on 

IA (International Study of Unruptured Intracranial Aneurysms, ISUIA) revealed a smaller 

risk of rupture of small aneurysms than had hitherto been believed, and more morbi-

dity/mortality in operated patients (ISUIA, 1998). Scientific evidence in this field is some-

what scarce and the available works only support levels of evidence 2+ to 4. The fo-

llowing recommendations come from the panel of experts of the AHA (Bederson et al., 

2000) and do not feature specific recommendations on the endovascular treatment of 

the incidental intracranial aneurysms, since there is no RCT that compares conventional 

surgical treatment to the endovascular form. The evolution of endovascular techniques 

may be expected to modify the treatment of these patients.

 The treatment of intracavernous carotid IA is not generally indicated. In 

the case of large intracavernous carotid IA, the decision to treat surgically 

must be individualised according to the age of the patient, the existence 

of symptoms by compression or alternatives to surgical treatment. Surgery 

should be avoided in elderly individuals with symptom-free IA (AHA).

 Symptomatic unruptured aneurysms of any size must be considered for 

treatment initially. Large or very large symptomatic aneurysms entail a 

major surgical risk and must be reviewed individually (risk dependent on 

the IA, skill of the surgeon) (AHA). 

 IA of any size in patients with prior SAH have a greater risk of bleeding than 

IA of a similar size in subjects without a record of SAH. Large localised IA at 

the tip of the basilar artery require an assessment of the need for surgery. 

The decision on the ideal type of treatment is based on age, the medical/ 
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neurological situation and the relative risk of the operation. If the decision 

is to keep the patient under observation, follow-up angio-CT or angio-MR 

must be performed to detect the growth of the aneurysm (AHA).

 Considering the low risk of bleeding of small IA (< 10 mm), a cautious 

approach is recommended although young patients in this situation must 

be considered independently. In general, small IA but ∼10 mm, with spe-

cial haemodynamic characteristics and in cases where there is a positive 

family history, surgery should be considered. When the attitude is con-

servative, regular checks must be guaranteed using suitable techniques 

(AHA).

 IA ≥ 10 mm must be assessed for surgery depending on other characte-

ristics such as age, coexisting medical or neurological conditions and the 

relative surgical risk (AHA).

4.1.8. Management of sinus and cerebral venous thrombosis (CVT)

CVT is a rather infrequent neurological condition caused by thrombosis of the cerebral 

venous circulation (surface and deep cerebral veins, dural sinuses and initial part of the 

jugular vein). The aetiology is very diverse and clinical symptoms very variable, generally 

characterised by headache, neurological impairment, seizures, depressed level of cons-

ciousness and papillary edema.

  The most sensitive test for the diagnosis of CVT is MR with venography 

(Stam et al., 2005).

 Some authors have defended the stance that cranial CT scan with veno-

graphy would be equivalent to the angio-MR in making the diagnosis of 

CVT (Ozsvath et al, 1997; Wetzel et al, 1999). In any case there is no qua-

lity scientific evidence that clearly establishes which diagnostic exploration 

is better. In general, this decision depends on the availability and of techni-

cal capacity of the equipment and the experience of the neuroradiological 

team.

 If the diagnosis of CVT is confirmed treatment must be started with intra-

venous heparin and subsequently oral anticoagulants for 3 months (RCP).

4.1.9. Management of cervical arterial dissection

The dissection of cervical arteries takes place when the intima of the carotid or vertebral 

artery is torn. This may cause stroke by local arterial occlusion or by embolisation due 

to the acute local thrombosis. It is the second cause of stroke in patients of less than 

45 years.

 When arterial dissection is suspected a MR with angio-MR must be per-

formed.

 Although anticoagulant treatment is common in arterial dissections, cu-

rrent scientific evidence does not make it possible to establish indications 

on whether anticoagulation or antiaggregation is better (Lyrer et al., 

2003).
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4.1.10. Initial assessment of rehabilitation needs

The initial objectives of rehabilitation in the acute stroke are to guarantee correct pos-

tural healing, maintain analytical articular balance with passive mobilisations, active work 

on the unaffected extremities and of the mobility preserved on the affected extremities, 

respiratory physiotherapy (ventilation, draining of secretions) and initiate sitting early, 

according to the level of consciousness and the clinical situation of each patient.

 In all patients, the need for rehabilitation should be assessed as soon as 

possible after admission (RCP).

 In patients with indication for rehabilitation, treatment should commence 

as soon as possible (EUSI).

 Patients must be mobilised as soon as possible after the stroke (SIGN).

 Rehabilitation treatment must be conducted by a multidisciplinary team in 

a stroke unit (EUSI).

4.1.11. Assessment of dysphagia and nutritional status

It is considered that 45% of patients hospitalised for acute stroke present dysphagia 

and swallowing disorders. Between 22% and 42% are silent aspirators detected only 

with videofluoroscopy. Aspiration of liquids and food into the airways is associated with 

an increased risk of presenting post-stroke pneumonia.

 If there is suspicion of dysphagia and/or risk of pulmonary aspiration, the 

patient must be evaluated by a trained specialist who will determine the 

conditions for safe swallowing, as well as the consistency of the solid and 

liquid diet (RCP).

 The assessment of dysphagia must be made as soon as possible, prefe-

rably in the course of admission, with a simple and validated clinical swal-

lowing test (RCP, NZGG) (Annexes, Table 2).

 The nausea reflex test is not a valid swallowing test. Current scientific evidence 

lends greater support to voluntary cough and the sensitive pharynx test.

 The use of videofluoroscopy must be assessed when alterations are 

detected in the clinical swallowing test. If the alteration of the pharyngeal 

phase of swallowing persists, instrumental and dynamic test must be con-

sidered to view the pharynx during the passage of different volumes and 

consistencies of food (RCP).

Malnutrition is present in 15% of these patients and is related to poorer rehabilitation 

outcomes.

 Nutritional status must be assessed by suitable professionals within the 

first 48 hours of admission (RCP).

 If proper feeding cannot be guaranteed orally, enteral nutrition by 

nasogastric catheter or by endoscopic percutaneous gastrostomy must be 

considered (RCP).
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 There must be local protocols in place on the placement and maintenance 

of nasogastric catheters and gastrostomies. Patients on enteral feeding 

must be checked periodically.

 All patients with nutrition problems, including dysphagia, that require the 

modification of food consistency, must be referred to a dietician (RCP).

 The best possible assessment of the most suitable position of the patient 

must be made, as well as the equipment needed to guarantee efficacious 

feeding (RCP).

4.1.12. Assessment of incontinence and constipation

The treatment of sphincter incontinence is an essential part of the rehabilitation pro-

gramme of stroke patients, both for its incidence and the burden for care-givers.

 Stroke units must have established assessment and management proto-

cols for both urinary and faecal incontinence and constipation (RCP).

 In the absence of other causes, if incontinence persists, urodynamic and/

or anorectal physiology-type studies must be considered (NZ).

 The incontinence cures must continue after hospitalisation to guarantee 

continuity of treatment after discharge RCP).

 Urinary catheters are only placed after a suitable assessment within the 

framework of a protocol-based action (NZGG).

The use of urinary catheters should never be routine. Their use in urinary 

incontinence must be limited and withdrawal should be considered when 

the precipitating causes have been treated and the re-education of mic-

turation rhythm commenced.

 The incontinence equipment must be easy to place and be comfortable, 

and the patient must be discharged with guidance on handling and trai-

ning for the caregiver (RCP).

 In the absence of other causes, if incontinence persists, urodynamic and/

or anorectal physiology studies will have to be consi-dered.

 Constipation may be a major problem for the patient and needs to be 

managed with strategies such as leveraging gastrocolic reflex after meals, 

sitting on the toilet after meals and the use of laxative drugs or enemas.

4.1.13. Recommendations for patient discharge

Clinical report

The hospital discharge clinical report must contain all the information, well-ordered, 

that makes it possible for the different specialists involved in stroke care to assess the 

evolution of the patient. This aspect is basic if we take into account the concept of a 

stroke care network and therefore the mobility of the patient in the health network. It 

must be a tool that is useful for professionals and the health administration, facilitating 

information on the diagnostic and therapeutic processes used, as well as the complexity 

involved in the clinical situation of the patient (Table 3, Annexes).
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Health information/education for the patient, relatives and/or care-
givers

 Before the patient is discharged from hospital the patient and/or their 

care-givers must receive the information they need to:

 • Know the disease

 •  Know how to use the affected extremities

 •  Go about the activities of their daily life: personal hygiene, meals, get  

 dressed, take care of their hair, etc.

 •  Sit down and walk, using support devices if necessary

 •  Achieve drug control: type of medicinal products, times, doses, adverse  

 reactions, analytical controls, etc.

 •  Instruct the patient on how to administer insulin and do the capillary  

 glycaemia control, when necessary.

 •  Recognise signs and the symptoms that may warn of a new cerebral   

 episode

 •  Follow diet recommendations

 •  Practice the rehabilitation recommendations

 •  Follow the recommendations on toxic substances (alcohol, tobacco)

 •  Control risk factors: BP, weight, diet, tobacco, sedentary lifestyle, etc.

 •  Identify emotional lability.

4.2. Secondary prevention

Between 30%-43% of patients that have had a stroke will have another stroke within 

the next five years (Mant et al., 2004), and this risk is maximal in the month after the 

first episode. Similarly, the risk of having a cerebral infarction after a TIA is approxi-

mately 20% in the first month. Moreover, patients with stroke/TIA have a greater pos-

sibility of having an acute myocardial infarction or other vascular events. For all these 

reasons, the establishment of secondary prevention measures must be a priority in all 

these patients.

These recommendations are applied to all the patients with stroke/TIA, including those 

who have not been hospitalised.

 An individualised secondary prevention strategy must be implemented in 

the days following the beginning of the stroke/TIA (RCP).

4.2.1. Life style

All people with stroke/TIA must be given the following advice: give up smoking, do re-

gular exercise, follow a diet suited to their risk factors and achieve a satisfactory weight, 

reducing salt in the diet and avoiding excessive alcohol consumption.

Smoking

 The patient should give up smoking (giving up smoking reduces the risk of 

stroke by at least 1.5 times) (NZGG).
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Alcohol

 Excessive alcohol consumption should be avoided (EUSI).

 Primary prevention studies have demonstrated that a low-to-moderate 

consumption of alcohol (<12 g/day and 12-24 g/day) is associated with a 

reduction in the relative risk of stroke and particularly of ischemic stroke 

(Reynolds et al, 2003) (Table 4).

Physical activity

 Moderate physical exercise is required (30-60 minutes of aerobic physical 

activity at least three times a week). In high-risk cases, programmes with 

medical supervision are recommendable. Physical inactivity is associated 

with an increase in the risk of stroke (NZGG).

Weight

 Changes in life style must be recommended to achieve gradual weight 

loss if body mass index is greater than 25 (and particularly above the age 

of 30) (NZGG).

 Abdominal obesity is an independent risk factor of stroke in all races and 

ethnic groups and weight loss must therefore be emphasised in the stroke 

prevention programme (Suk et al, 2003).

4.2.2. Blood pressure (BP)

All patients with stroke must have their blood pressure controlled. The optimal moment 

for initiating antihypertensive treatment is unknown, although in general 7 days should 

be allowed to elapse before beginning antihypertensive treatment, thus avoiding hypo-

tensive treatment in the haemodynamic instability phase (days 1-3 after stroke).

 Antihypertensive treatment is recommended in most patients that have 

had a stroke/TIA unless they have symptomatic hypotension (NZGG).

 After a stroke/TIA, BP should be reduced, regardless of the baseline fi-

gures, with a thiazide diuretic and/or an ACEI, provided that the patient 

tolerates it (EUSI).

 Ramipril or the combination of perindopril plus indapamide reduce the 

incidence of vascular recurrences regardless of baseline BP figures (Yusuf 

et al, 2000; PROGRESS 2001).

 In patients with bilateral carotid stenosis, BP should not be reduced aggre-

ssively (Rothwell et al, 2003).

 The MOSES study demonstrates that treatment with an angiotensin recep-

tor antagonist, ARA-II (eprosartan), compared to nitrendipine, reduces mor-

tality and relapses of cardiovascular and cerebrovascular episodes in hyper-

tensive patients and with a high risk of thrombosis (Schrader et al, 2005).

 Orthostatic hypotension must be avoided in elderly patients that receive 

hypotensive treatment.

 Elderly patients generally present a very variable BP. Thus, it is important 

to have multiple BP measurements to confirm the diagnosis. Due to the 
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high prevalence of orthostatic hypotension, BP in the sitting and standing 

position must be measured in these patients. If systolic BP is reduced by 

more than 20 mm Hg, the dose of the antihypertensive treatment should 

not be increased. (Williams et al, 2004).

There are studies not designed specifically for the secondary prevention of stroke that 

suggest a reduction in the risk of stroke with ARA-II alone or in combination with other 

antihypertensives (ALLHAT 2002, Dahlof et al., 2002; Papademetriou et al., 2004).

4.2.3. Diabetes mellitus

 Any stroke and diabetes patient must receive the most suitable treatment 

to control it (NZGG, AHA).

4.2.4. Hyperlipemia

 A The use of statins (simvastatin and atorvastatin) is recommended in 

patients with stroke/TIA of presumably atherothrombotic cause. (Heart 

Protection Study Collaborative Group, 2004; Amarenco et al., 2006)

 Simvastatin (40 mg/day) provides a significant reduction in major vascu-

lar episodes in patients that have had a stroke and have LDL cholesterol 

levels > 135 mg/dl. Atorvastatin (80 mg/day) provides a beneficial effect 

in secondary prevention in patients with stroke/TIA of presumably athero-

thrombotic cause and LDL cholesterol levels between 100-190 mg/dl)

4.2.5. Hyperhomocystinemia

There is no scientific evidence at the moment that supports secondary prevention of 

stroke with vitamin supplements (Moller, J., 2000; Toole, J. F., 2004), although epide-

miological studies suggest that plasma elevation of homocysteine is a risk factor for 

atherothrombotic stroke (Schwammenthal Y, 2004).

4.2.6. Hormone replacement therapy 

 Hormone replacement therapy is not recommended in postmenopausal 

women. In all cases, the decision to initiate and/or continue treatment 

must be individualised (RCP, The Women’s Health Initiative Steering Com-

mittee, 2004).

4.2.7. Antiplatelet agents

They are the indicated treatment in the secondary prevention of stroke in the following 

cases:

• Atherothrombotic cerebral infarction/TIA

• Lacunar infarction

• Cerebral cardioembolic infarction if contraindicated for anticoagulation

• Cerebral infarction by unknown cause.

Aspirin

 Aspirin is the first-line treatment in the secondary prevention of stroke 

unless anticoagulation is indicated or acetylsalicylic acid is contraindicated 

Joana Lopez Corduente
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(NZGG, EUSI, RCP). The doses that have proven their effectiveness range 

from 50 mg/day to 325 mg/day.

Clopidogrel

 The efficacy of clopidogrel is slightly superior to that of acetylsalicylic acid 

in the secondary prevention of ischemic stroke, and the benefit is more 

evident in high risk individuals (NZGG, RCP, EUSI).

 Clopidogrel has a lower incidence of haemorrhagic complications and 

must be regarded as the drug of choice in patients who are allergic to 

aspirin, with a background of gastric intolerance to acetylsalicylic acid, 

gastroduodenal ulcer, and in patients in whom aspirin has failed.

Aspirin + clopidogrel

 The combination of aspirin and clopidogrel has not proven to be supe-

rior to aspirin in the secondary prevention of ischemic stroke in high risk 

patients (Diener et al, 2004).

Triflusal

 Triflusal has shown similar efficacy to aspirin in the secondary preven-

tion of ischemic episodes and a lower risk of haemorrhagic complications 

(Matias-Guiu et al., 2003; Culebras et al., 2004).

Dipyridamole

 Dipyridamole combined with aspirin reduces the risk of stroke relapse. The 

combination of dipyridamole and aspirin has shown greater efficacy than 

aspirin or dipyridamole alone (Leonardi-Bee et al., 2005)-: ESPRIT Study 

Group, 2006).

4.2.8. Anticoagulants

 Anticoagulation is the recommended treatment in any patient with a ce-

rebral infarct/TIA associated with paroxysmal or permanent atrial fibrilla-

tion (RCP, NZGG, EUSI).

 Anticoagulation is the recommended prevention treatment in patients with 

cerebral infarctions/TIA associated with prosthetic valves (EUSI).

 Anticoagulation is recommended in patients with cardioembolic infarc-

tions/TIA (RCP, NZ, EUSI).

 Anticoagulant treatment cannot be started before the presence of ICH or 

haemorrhagic transformation is ruled out by neuroimaging (NZGG). 

 Although anticoagulation has not been proven to be more efficacious than 

antiplatelets, oral anticoagulation may be used in the following situations: 

TIA or infarctions in patients that were taking antiplatelets agents, relapsing 

TIA, dissection of cervical arteries, severe carotid stenosis awaiting surgery, 

antiphospholipid syndrome and aneurysm of the interauricular septum.

 Anticoagulation is effective and safe in the treatment of cerebral venous 

thrombosis even in the presence of haemorrhage (NZGG).

Joana Lopez Corduente

Joana Lopez Corduente
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4.2.9. Thromboendarterectomy (TEA)

The therapeutic indication for carotid stenosis must be taken by a multidisciplinary team 

including neurologists with preferably vascular dedication, vascular surgeons and neu-

roradiologists.

In symptomatic patients 

 Carotid endarterectomy (CTE) is recommended in patients with stroke and 

stenosis of the ipsilateral carotid artery between 70% and 99% (following 

the criteria of the North American Symptomatic Carotid Endarterectory 

Trial, NASCET), unless they have a major disability and/or comorbid condi-

tions (NZGG, EUSI).

 CTE in symptomatic patients with stenosis of 50-70% (NASCET) must be 

indicated in individualised fashion (NZGG).

 In this group, the factors that determine the greatest benefit of surgery 

are: male sex, age (the older the patient, the greater the benefit provided 

that < 80 years), the hemispherical more than the retinal clinical manifes-

tation, the presence of unstable plaques and the coexistence of intracra-

nial arteriosclerosis lesion (NZGG).

 The indication of surgery is only valid for centres with a rate of periopera-

tive complications (stroke or death in the first 30 days) of less than 6% 

(NZGG, EUSI).

 CTE is not recommended in symptomatic patients and stenosis below 

50% (NASCET) (NZGG, EUSI).

 Candidates for CTE must have two non-invasive concordant tests (normally 

an ultrasound and confirmation by angio-MR or angio-CT) that permit the 

diagnosis and quantification of the atheromatous lesion. A conventional 

angiography is not strictly necessary (NZGG, EUSI).

 Conventional angiography before the CTE is recommended in all situa- 

tions where non-invasive tests are low quality or discordant (Rothwell et 

al, 2003; Nederkoorn et al, 2003).

 CTE must be conducted preferentially in the fortnight after the ischemic 

episode, except in cases of extensive cerebral infarct, where surgery has to 

be delayed 6 to 8 weeks (Rothwell et al., 2004; Bond et al., 2003).

In asymptomatic patients 

There is certain evidence that CTE in asymptomatic patients is beneficial, but the effect 

of this intervention is small in terms of the reduction in the absolute risk (Chambers et 

al., 1999).

 Asymptomatic patients with carotid stenosis > 70%, age < 75 years and 

without concomitant conditions might benefit from CTE if it is performed 

by an expert in vascular surgery with a rate of perioperative complications 

< 3%) (Halliday et al., 2004).
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4.2.10. Angioplasty and stenting

There is evidence that carotid angioplasty with stenting has rates of perioperative com-

plications superimposed over those of the CTE. It is yet to be defined which patients 

are candidates for this technique, although it could be beneficial in patients > 80 years, 

with a concomitant condition limiting or contraindicating the CTE, when there are tech-

nical difficulties for performing the CTE (difficult neck, distal location of the lesion, 

non-arteriosclerotic stenosis–fibromuscular dysplasia, arterial dissection) and in carotid 

restenosis (EUSI, NZGG).

 Carotid angioplasty with stenting is an alternative to conventional surgery 

in cases of carotid stenosis and comorbid medical conditions that increase 

the risk of CTE (RCP; Coward et al., 2004; Yadav et al., 2004).

 Two recent RCS have shown no benefit of angioplasty with carotid stent 

versus TEA. The SPACE study (SPACE Collaborative Group, 2006) showed 

no difference in the combined percentage of death or ipsilateral stroke 3 

days after the procedure (6.84% in TEA versus 6.34% in stent). In the EVA-

3S study (Mas et al., 2006), the incidence of any stroke or death after 6 

months was significantly lower in the group treated with TEA than in the 

treated group with angioplasty and stent (6.1% versus 11.7%; p= 0.02). 

However, this study has been heavily criticised, as the results suggest that 

the participating investigators did not have sufficient experience.

 Carotid angioplasty must be performed in centres with experts in this 

therapeutic procedure who have a proven low rate of perioperative com-

plications (Yadav et al., 2004).

 Recently, a panel of experts (The American Academy of Neurology, The 

American Association of Neurological Surgeons, The American Society of 

Interventional and Therapeutic Neuroradiology, The American Society of 

Neuroradiology, The Congress of Neurological Surgeons, The AANS/ CNS 

Cerebrovascular Section and The Society of Interventional Radio-logy) pub-

lished the requirement for the certification of expertise in the performance 

of diagnostic and therapeutic endovascular techniques. A minimum of 100 

cervicocerebral diagnostic angiographies is reco-mmended before begin-

ning the postgraduate learning of interventionist angiographic techniques 

(Connors et al., 2005). The American Society for Vascular Surgery has also 

published the accreditation criteria for perfor-ming angioplasty and the 

placement of carotid stent, and has placed the number of procedures ne-

cessary for the performance of this technique with low perioperative mor-

bidity figures at between 10 and 30 (Hobson et al, 2004).

4.3. Rehabilitation of stroke patients

Rehabilitation is a process that is limited in time and driven by objectives that target 

enabling the disabled to achieve an optimal mental, physical and social functional level 

and to furnish them with the tools they need to change their own life. The fundamental 

objective of the rehabilitation of the stroke patient is to treat the disability in order to 

achieve maximum functional capacity in every case and facilitate independence and 

reintegration into the family, social and occupational setting.
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 The rehabilitation of the stroke patient is a continuous process where 

the planning of objectives must be coordinated throughout the different 

phases and areas of care so as to avoid the fragmentation of the rehabili-

tation programme and the treatment of the patient in unsuitable areas or 

the reestablishment of unnecessary treatments.

 The rehabilitation team needed to deal with patients with stroke sequelae 

is comprised of a multidisciplinary group of professionals (physiothera-

pists, nurses, occupational therapists, neuropsychologists, social workers 

and speech therapists) that work under the coordination of an expert in 

rehabilitation to accomplish the pre-established objectives.

 The health-care network structure must facilitate access of patients to 

rehabilitation in the most suitable setting if such facilities are not available 

in the health-care level where the patient is being treated.

 The patient and their family/care-givers must have been involved in the 

rehabilitation process (NZGG, RCP).

 Compliance with stroke rehabilitation guidelines/protocols improves 

functional outcomes and patient satisfaction with the treatment received 

(Duncan et al., 2002; Reker et al., 2002).

4.3.1. Areas of rehabilitation care

While rehabilitation must start as of the beginning of the disease, a decision must be 

taken as to the area where the patient will attend rehabilitation treatment before the 

patient is discharged from the acute hospital care unit. 

 Access must be guaranteed to an adequate type of rehabilitation service 

for each patient (Best Practice Guidelines for Stroke Rehabilitation Ma-

nagement, Heart and Stroke Foundation of Ontario, 2003, <http://209.5.

25.171/>). 

 The expert in rehabilitation must evaluate rehabilitation needs in the acute 

phase, as well as the most suitable type of care in all patients that have 

presented a stroke.

 All the health regions must have different community rehabilitation ser-

vices (ambulatory, home, day hospital) to complement the hospital ones 

(NZGG).

 The hospital and community rehabilitation services must be highly coordi-

nated in every territory to guarantee continuity of the rehabilitation pro-

gramme, regardless of patient location (NZGG). 

 The social and health and community rehabilitation services must have an 

expert team in stroke rehabilitation to treat patients with residual disability 

that are discharged from hospital.

 The capacity to treat the patient in any area of care with the necessary 

resources according to the criteria of this Guide must be guaranteed. 

The local protocols must determine the selection criteria to decide the most suitable 

area in every case, according to the necessary intensity of the rehabilitation programme 

– number of hours a day and type of rehabilitation therapies -, the need for nursing care 

during the rest of the day and the patient’s family and social support.
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Although the decision must be individualised, the patient and his/their care-giver/s must 

be involved and the following points must be considered with flexibility for the situation 

of every patient: there are clinical and sociofamiliar profiles more suited for each area, 

where rehabilitation gets the best results. It must be remembered that the patient loca-

tion may change in the course of their rehabilitation process, so there should be no loss 

of coordination or continuity.

Rehabilitation admission in acute care hospital: indicated in individuals in immedia- 

te post-help phase with moderate/serious disability in two or more functional areas, 

who have the capacity to participate in 3 hours of therapy a day and do not present 

serious cognitive deficits.

Convalescence unit/average stay: for medically stable individuals with moderate/se-

rious disabilities in two or more functional areas that require 24 h a day nursing care 

and whose medical and/or cognitive conditions do not allow them to participate in 

highly intensive therapies.

Long-term stay centre: for individuals with conditions similar to those of convales-

cence/average stay, with insufficient sociofamiliar support to envisage a medium term 

return home.

Rehabilitation day hospital: for medically stable individuals with sufficient sociofami-

liar support to avoid full-time institutionalisation, but insufficient to be attended during 

the day at home.

Ambulatory rehabilitation: for medically stable individuals without major cognitive 

deficits, with mild/moderate disabilities in one or two functional areas with suitable 

sociofamiliar support and the possibility of travelling to the rehabilitation service.

Home rehabilitation care: indicated in individuals with moderate/serious disabilities 

and insufficient sociofamiliar support and no possibility of travelling to the primary care 

rehabilitation service. 

4.3.2. General principles of rehabilitation 

Early start
Rehabilitation must begin as soon as the diagnosis has been made and control of vital 

conditions guaranteed. The patients that initiate rehabilitation in the first week after the 

stroke have less disability and better quality of life in the long term than those who start 

it later (Musicco et al., 2003). Feys et al. describe that a highly-intensive early treatment 

programme on the upper extremity for 6 weeks improves the motor function of the arm 

5 years after the stroke (Feys et al., 2004).

 The rehabilitation needs of every patient must be assessed in the first 24-

48 hours of the stroke (NZGG).

 Early initial rehabilitation treatment (the first week) provides better out-

comes (Musicco et al., 2003).

Continuity
 Rehabilitation is a continuous process where the planning of objectives 

must be coordinated throughout the different stages and areas of care to 

avoid fragmentation of the rehabilitation programme, treating patients in 

unsuitable areas or avoiding unnecessary repeat treatments.
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Intensity and frequency
There is evidence that intensive rehabilitation treatment improves functional results 

(Kwakkel et al., 2004). If therapy time is increased in the 6 first months post-stroke, 

independence in activities of daily living (ADL) improves. One research work compared a 

rehabilitation programme with a frequency of 5 days a week to another more intensive 

programme with a frequency of 7 days a week, showing that the more intense rehabili-

tation treatment was more effective and efficient since it managed to improve disability 

on discharge with a reduction in the hospital stay (Sonoda et al., 2004).

 As for the intensity of the rehabilitation treatment, it is necessary to gua-

rantee that patients do the maximum therapeutic activity they can tolerate 

(NZGG).

 In the local setting, protocols must be established to optimise rehabilita-

tion treatment time in every area of care and offer at least three hours of 

therapy in the hospital rehabilitation services and one hour in the social 

and health convalescence services or mean stay.

Duration
Although the greatest degree of neurological recovery takes place in the first three 

months, and functional recovery in the first six months, the process of adaptation to the 

disability and reintegration into the community may be longer.

 The rehabilitation treatment must end when new functional objectives 

cannot be identified or when the patient does not wish to continue 

(NZGG).

 In patients with limited activity after the first 6 months, the indication of 

an objectives-based rehabilitation treatment period should be assessed 

(RCP).

One year after the stroke, the appearance of functional deterioration through depre-

ssion, falls, fractures or spasticity may require specific and short-lasting rehabilitation 

treatment to return to the previous functional level.

 In the chronic phase, when the sequelae have stabilised, the patients 

must have access to the rehabilitation services to review long-term needs 

(SIGN).

Periodical assessment
To evaluate outcomes, a distinction must be made as to whether it is regarded as defi-

cit, limitation of activity or restriction in participation following the disease model pro-

posed by the WHO. The outcomes of the rehabilitation programme should always take 

into account, apart from limitation of activity or disability, the destination on discharge 

and quality of life.

 Objective and validated methods and scales must be used to identify 

objectives, plan treatment and evaluate results.

 The most valid, reliable and consensus-based scales of limitation of activity 

in stroke rehabilitation are the Barthel Index and the Functional Independ-

ence Measure (FIM) (Table 5). Besides global outcome scales, outcome 

measures that include instrumented ADL and advanced mobility are re-

commended (gait, equilibrium, etc.) (Duncan et al., 2000).
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 To measure the post-stroke limitation of activity the use of the Barthel 

Index and the motor component of the FIM are recommended (Kwon et 

al., Stroke, 2004).

 The final outcome of the rehabilitation treatment should be assessed 6 

months after the stroke (Duncan et al., 2000).

Involvement of patients and care-givers

 Patients and their care-givers must participate actively in the process of 

rehabilitation from the outset (SIGN).

4.3.3. Specific interventions

Stroke may affect different functional areas that limit the activity and the participation 

of stroke patients. The specific rehabilitation therapies targeting the treatment of defi-

cits, limitations and post-stroke complications are addressed below. All rehabilitation 

interventions must be addressed in the context of a global, coordinated and defined 

rehabilitation plan for every patient with stroke sequelae.

Communication disorders

Aphasia

Aphasia is an acquired alteration of oral (understanding and/or expression) or written 

(reading and/or writing) language stemming from a focal cerebral lesion that maintains 

cognitive functions relatively intact (Davis GA, 1993).

 All patients with a lesion in the dominant hemisphere that present lan-

guage alterations should be assessed by a speech and language therapist 

using valid and reliable methods (RCP).

 If the patient presents aphasia, the speech and language therapist must 

inform the staff and the family of such deficiencies and disabilities and  

facilitate communication techniques that are suitable for the deficit (RCP).

 The recovery of aphasia patients is more significant in patients treated by 

a speech therapist (Robey et al, 1998).

 The speech and language therapist must assess the convenience of an 

intensive speech and language therapy. The studies suggest that between 

two and eight hours a week of speech and language therapy should be 

provided (RCP).

 Intensive speech therapy in a short period of time improves the results of 

therapy in patients with aphasia after a stroke (Bhogal et al, 2003).

 As long as there are identifiable objectives and demonstrable progress, 

the patient with communication disabilities should continue to receive 

suitable treatment, and periodical assessments of this programme must 

be made (RCP).

Dysarthria

Dysarthria is a speech motor disorder of variable severity that affects the clarity of 

speech, the quality and the volume of the voice and particularly intelligibility (Yorkston 

et al., 1996).
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 Patients with dysarthria must be referred to a speech and language thera-
pist for assessment and guidance. The specialist will make the differential 
diagnosis and will carry out the treatment, and will determine the time 
and type of intervention, as well as the needs for amplification and alter-
native communication systems.

Neuropsychological disorders

Cognitive and behavioural impairments are a major cause of disability after stroke. 
They may have a negative impact on the engagement of the patient in rehabilitation, 
on activities of daily living (ADL), on the participation of the individual in society and on 
patient and family quality of life.

 Any patient who requires it must have access to neuropsychological 
assessment by an expert in neuropsychology.

 Neuropsychological assessment and rehabilitation must target different 
cognitive areas: level of consciousness, attention, language, perceptions, 
praxia, gnosia, memory, reasoning and frontal function, together with emo-
tional and behavioural disorders (Lezak, M. D., 1995; Mapou, R. L., 1995).

Cognitive disorders

Attention
Attention is an essential requirement for carrying out many cognitive and motor tasks.
Different types of attention may be affected: sustained, selective or divided attention 
(capacity to handle and respond to two simultaneous activities).

 Patients with attention disorders must receive treatment targeting the 
improvement of the level of alertness and the capacity to sustain atten-
tion (RCP).

Memory
Stroke may affect different aspects of memory. Patients may find it difficult to learn 
new information or skills, remember and recover information and remember what they 
have to do in the future (prospective memory).

 Specific interventions targeting facilitating the learning of compensatory 
strategies (sound alarms, notebooks, diaries, electronic organizers, etc.) 
are recommended in patients with memory deficits (RCP).

Neglect/spatial inattention
Stroke, particularly that of the right hemisphere, may alter patient capacity to direct 
their attention to the space around them and to their own body, and limit the capacity 
to respond and guide oneself by stimuli that come from the opposite side to the lesion. 
Rehabilitation of visual-spatial deficits improves independence in ADL and in the capa-
city to drive vehicles.

 Patients with persistent and disabling neglect/spatial inattention must be 
treated with specific techniques such as cueing, scanning, limb activation, 
aids and adaptations of the environment (RCP).

Praxis

Apraxia is an alteration of acquired motor skills, or praxis, in a patient with a good 

understanding of language and without a primary motor deficit that prevents him 

from making the movement. Apraxia may stem from a lesion of the right or left hemi-

sphere.
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 Patients with apraxia must be instructed in the use of internal and external 

aids (e.g. verbalisation and following written/pictorial action sequences) 

(RCP).

Executive functions

Deficits in executive functions present particularly when the frontal lobes are affected. 

The executive functions are those that permit organisation, planning, starting or  

inhibiting behaviour, solving problems and self-control. They also affect self-conscious-

ness and social behaviour.

  Patients with alteration of executive functions must be taught compensa-

tory techniques such as the use of electronic organizers or written lists of 

needs to improve the execution of ADL (RCP).

  Patients must learn problem-solving strategies and how to apply them in 

everyday situations and in functional activities in the post acute phase of 

the rehabilitation (Sohlberg et al., 1987).

Behavioural and emotional disorders

Depression and anxiety

Depression is common after a stroke and affects 20% to 63% of patients. Premorbid 

personality, the degree of functional affection, the lack of family and community su-

pport and loss of self-esteem are contributing factors. The presence of depression has 

a negative effect on the progress of rehabilitation.

33% of patients with stroke present anxiety related to the uncertainty of recovery, the 

events that present, the family and the fear of having another stroke. 

 The presence of depression and anxiety must be screened for in the first 

month after the stroke. Suitable standardised questionnaires may be used, 

but the diagnosis must be confirmed by means of anamnesis (NZGG).

  The persistence of depression > 6 weeks after stroke must be treated with 

antidepressants (NZGG).

  Patients with depressed moods must be offered expert psychological 

treatment (RCP).

 The routine use of cognitive behavioural psychotherapy cannot be reco-

mmended in patients with persistent depressive moods (NZGG).

 Other non-pharmacological treatments, such as social/behavioural group 

therapies, should be considered.

 The prophylactic use of antidepressive drugs to prevent the appearance of 

depression or improve other outcomes is not recommended (RCP).

  If there is a good response to antidepressive treatment, it should be main-

tained for at least 6 months and be reviewed periodically (RCP).

Emotionalism

Emotionalism refers to the loss of control over the emotions and contributes to the 

social isolation of the patient. Although emotional incontinence causes weeping or sad-

ness it does not always correspond to depression. 
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  Patients with severe and persistent post-stroke emotionalism must be 

treated with antidepressants, with efficacy monitored by the frequency of 

weeping (RCP).

Motor impairment
Patients with motor impairment must be treated by expert stroke physiotherapists. 

The treatment must be individual and personalised according to the different elements 

altered. There are different physiotherapeutic treatment techniques, but there is no 

quality study that has demonstrated the superiority of any one of the techniques in the 

improvement of functional capacity, although the specific preparation of concrete tasks 

improves the execution thereof.

Re-education programmes can be classified in three major groups: 1) compensation 

techniques, 2) facilitation techniques (they include the traditional therapies: Bobath, 

Brunnstrom, Propioceptive Neuromuscular Facilitation) and 3) more modern tech-

niques, particularly task-oriented motor relearning. Since there is scientific evidence 

that better results are obtained with more intense treatment, automated systems 

must be taken into account (e.g. robotics –robotic-assisted therapy, treadmill, etc.), 

although the long-term effects on function, activity and participation are unknown 

(Teasell et al., 2005).

  All patients with motor impairment secondary to stroke must have access 

to an expert stroke physiotherapist. Physiotherapeutic treatment must be 

based on an individualised assessment of the deficits (SIGN).

 There is not enough scientific evidence to recommend one physiotherapy 

technique over others.

  Stroke patients must be mobilised as soon as possible (RCP).

  Specific training in concrete tasks improves the execution thereof (for 

example, coaching in gait improves speed) (RCP).

  In patients with mild motor impairment of an upper extremity, intensive 

rehabilitation treatment should be considered (RCP). 

 A  In patients with motor deficit of the upper limb, restriction therapy of 

the healthy side is recommended. (Wolf et al, 2006)

 This therapy, applied in fortnightly periods in patients that had a stroke 

between 3 and 9 months previously,  has demonstrated that it improves 

the motor function of the paretic/plegic upper limb and that this improve-

ment lasts for a year after the stroke.

  Combination programmes of muscle boosting exercises and physical trai-

ning (aerobic activity) must be considered in patients with stroke sequelae. 

(RCP)

Gait re-education

 Patients with gait alteration must be re-educated, considering the use of 

walking aids (sticks and walkers) to increase balance (RCP). 

  Teaching gait or walking with a treadmill and partial weight support is not 

routinely recommended (RCP).

   For patients who can walk independently, the use of the treadmill and 

partial weight support (< 40%) from day 30 to 3 months may be regarded 

as an adjunt to conventional therapy (RCP).

Joana Lopez Corduente
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Orthosis of the lower extremity

It is used to maintain correct foot alignment, correct pes equinus, reduce spasticity 

and walk more safely using less energy. Orthoses improve gait parameters without any 

effect on paretic muscular activity (Leung et al., 2003).

  The use of orthoses of the lower extremity should be considered in patients 

with foot drop to improve their gait capacity (RCP).

   The use of orthoses of the lower extremity should be assessed individually 

(RCP).

Functional electrical stimulation

Electrical stimulation may be considered in certain patients as an orthosis to improve 

movement and gait, although its effects are not sustained.

  The routine use of functional electrical stimulation is not recommended, 

although in certain patients it may be used to improve arm movement, 

ankle dorsiflexion and gait performance (RCP).

Biofeedback 

Biofeedback provides auditory or visual information to the patient with regard to body 

movement or posture. It can record muscular activity (electromyographic biofeedback) 

or posture (computerised posturography). Although an improvement of symmetry in 

standing position has been demonstrated and in posture control, the use of postural 

biofeedback platforms do not improve clinical outcomes of equilibrium and disability 

(Yavuzer et al, 2006).

 The routine use of biofeedback is not recommended (RCP).

Management of spasticity

It is a motor alteration characterised by an increase in speed dependant on muscular 

tone. The treatment of spasticity cannot be considered separately from the rest of the 

rehabilitation programme. In general, treatment should begin with physical therapies 

and subsequently consider the indication of antispastic oral medicinal products or local 

infiltration with botulinum toxin. There is little evidence on the risks and benefits of 

antispastic medicinal products and physical treatment. The injection of botulinic toxin 

has demonstrated efficacy in the treatment of focal spasticity without significant nega-

tive effects.

  Spasticity must be treated when it provokes significant symptoms (pain, 

articular limitation, difficulties in healing) or when it interferes with reha-

bilitation (RCP).

  Spasticity of the upper or lower extremity post-stroke should not be 

treated routinely with oral or locally injected drugs (NZGG).

 In patients with severe focal spasticity, injection of botulinum toxin must 

be considered in combination with physiotherapy to reduce muscular tone 

and/or increase the range of joint motion. The efficacy of botulinum toxin 

increases when it is combined with electrostimulation (RCP).

Joana Lopez Corduente
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Limitation in activities of daily living

The action of occupational therapy in the stroke patient targets promoting the pre-

servation or the acquisition of a maximum degree of autonomy or independence in 

their environment. The occupational therapist promotes the restoration of function 

and participation in self-healing, household, work and social activities. To accomplish 

this objective he works on the person, activity, and/or on the environment to improve 

motor, sensorial and perceptual, cognitive, psychosocial components and at the same 

time to modify activity and the environment.

Activities of daily living (ADL)

They include basic ADL (feeding, dressing, hygiene, baths, etc.) and instrumental ADL 

(household tasks, use of the telephone, computer, bells, etc.).

 All patients with difficulties in ADL must be treated by a multidisciplinary 

team that includes an expert in occupational therapy (RCP).

  Patients with persistent difficulties in ADL must be assessed for perception 

impairments (RCP).

Technical aids and personal adaptations

Technical aids and minor modifications of the environment can significantly increase 

the patient’s functional independence. The interventions of the occupational therapist 

address assessing and providing counselling on:

•  The most suitable sitting system to achieve a correct postural hygiene 

that facilitates functionality (wheelchair, armrest, support tray, cushions, 

accessories, etc.).

•  Technical aids to compensate impairments, either provisionally or perma-

nently.

•  The orthoses needed to prevent deformities and/or improve the function-

ality of the upper extremity.

•  Modifications of the environment by increasing stimulation from the 

affected side to prevent falls and facilitate ADL.

•  Health education to care-givers provides the patient with only the mini-

mum help, with ergonomics for themselves, to guarantee continuity of 

the level of independence when he or she goes home.

 The need for special equipment must be assessed individually (RCP).

 At the time of discharge from hospital, all patients must be assessed to 

ascertain what equipment or adaptations may increase their safety and 

functional independence (RCP).

 The tools and aids needed by the patient must be provided (RCP).

Technical aids and environmental adaptations

 An assessment of the changes, equipment and adaptations of the envi-

ronment needed to guarantee patient independence and safety must be 

made (RCP).

 The patient and/or their care-giver must receive suitable training to make 

good use of the equipment (RCP).

 Regular assessments should be made to review the suitability and the use 

of the equipment since patient needs can change (RCP).
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Complications

Sensorial impairment: post-stroke central pain

Pain in patients with stroke may have different causes. In general it is mechanical and is 

related to the restriction of movement, and in some cases was already present before 

the stroke. In a minority of patients pain is related specifically to cerebral damage caused 

by stroke (post-stroke central pain).

 The presence of pain in patients with stroke must be identified and treated 

as soon as possible (SIGN).

 Post-stroke central pain responds to treatment with tricyclic antidepres-

sants (amitriptyline) or anticonvulsants (gabapentin) (RCP). 

 When post-stroke central pain is intractable, the patient must be referred 

to a specialist pain service as soon as possible (RCP).

Shoulder pain 

Pain in the shoulder of the plegic/paretic arm is a frequent and crippling complication 

that may affect up to 30% of all stroke patients. It may hamper or even prevent reha-

bilitation and is associated with longer hospital stays and poorer outcomes (Turner-

Stokes et al., 2002).

 The correct positioning and education of the medical team and care givers 

in the correct handling of the hemiplegic arm are the most useful preven-

tive measures of shoulder pain (RCP).

 The initial approach to shoulder pain includes drug treatment with NSAIDs 

(RCP). 

 Functional electrical stimulation (FES) has shown benefits in the preventive 

treatment of the appearance of subluxation of the back and pain in the 

back when applied in the early post-stroke stages (Ada et al., 2002). 

 Local infiltration with steroids is not recommended (NZGG).

Falls

Falls are a frequent complication, often with devastating consequences, in patients with 

stroke. 

 The multifactorial assessment of the risk of falls, the management of this 

risk, as well as physical conditioning programmes are efficacious in the 

reduction of the risk of falls (Chang et al. 2004) .

 There is no evidence of the efficacy of hip protectors in the prevention of 

hip fracture in the elderly after falls (Parker et al, 2004).

 The data come from clinical trials with patients who did not necessarily 

have stroke sequelae.

4.4. Returning home

4.4.1. Planning the hospital discharge

Planning of hospital discharge refers to the process whereby a team normally transfers 

the responsibility for caring for the patient to someone else for the patient to maintain 

the benefit of the programme followed hitherto. This planning requires the participa-
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tion of patient, family and the health-care personnel and must be planned from the 

beginning of the care programme. 

 The hospital services must have protocols and local guides to ensure that 

(RCP):

 Patients and family are prepared and totally involved in discharge planning 

( RCP). 

 The primary social and health-care teams are informed of the discharge 

to the extent that it affects the follow-up or direct intervention in the case 

(RCP). 

 There are no impediments in the physical environment where the patient 

will live and/or that all the equipment needed to adapt to the environment 

and the necessary support services is available ( RCP). 

 Early hospital discharge, when the patient can perform the bed-chair 

transfers, can only be addressed if there is coordinated community care 

provided by a multidisciplinary rehabilitation team (RCP, NZGG).

 Any continuity treatment required by the patient must be offered without 

delay by a specialised service in the community (home, ambulatory, day 

hospital) (RCP, Langhorne et al., 2005).

4.4.2. Education and information of patients, family and/or care-
givers

The negative impact of stroke on how the family operates has been widely described. 

The members of the family and the care-givers may present affective symptomatology: 

stress, anxiety, depression, together with changes in social functioning. Interpersonal 

relationships are affected and relatives often feel isolated. The psychological orientation 

guidelines to the relatives of affected patients are: information, training and emotional 

support.

 People who have had a stroke and their relatives and care-givers must 

receive information and counselling and have the chance to talk about the 

impact of the disease on their life (NZGG;; Clark et al., 2003).

 Stroke services must offer training/education programmes to those 

affected and their families (NZGG).

 Training/education facilitates the learning of skills and to know what social 

support resources are available.

 Educational programmes must be flexible to adapt to the information 

needs of the different patients and/or care-givers and which may change 

over time (NZGG).

 The information/educational programmes offered by stroke teams and 

targeting patients and relatives/care-givers reduces patient anxiety in the 

long-term (Smith et al., 2004). 

 The social and health services must make sure that patients and relatives 

receive information on the local support organisations (patient associa-

tions, volunteers) if such organisations exist in their setting (RCP).

 The process of providing information to patient and family must be conti-

nual (from the beginning of hospitalisation) and these people must receive 

support (with training during the hospital stay).
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 Information and the education for patients and relatives must include 

issues related to patient care, whenever they are necessary (skin cure, 

changes of position, airway hygiene, urinary incontinence, constipation 

and others).

4.4.3. Prevention of stress in care givers

Research on the stress of having to care for a disabled person and the factors that 

modulate the nature and the intensity of this stress has only begun. There is little 

scientific evidence on how to ease this burden. Besides the needs of the patient and 

the family, consideration must be given to the needs of the people who directly take 

on the role of care givers.

 The needs of care givers must be considered from the outset as follows 

(RCP):

 Provide the necessary information (RCP) 

 Stimulate participation in decision-making ( RCP) 

 Guarantee accessibility to the health-care team ( RCP) 

 The stroke teams must assess the stress of the care givers, particularly 

when the patient has cognitive/behavioural impairment or incontinence 

(RCP).

 The social services must be involved in reducing stress in care givers 

(RCP).

 The relatives/care-givers must receive counselling on how to maintain the 

level of social/recreational activities (NZGG).

4.4.4. Post-stroke social support interventions

When the time comes for the patient to go home, both patient and family have to face 

the challenge of the daily reality with the physical, emotional and social sequelae of 

the stroke. The need for help in activities of daily living is compounded by the impact 

on job life and leisure and social activities. This situation requires assessment above all 

with regard to the social resources available in the setting to palliate as far as possible 

the practical repercussions on the life of the patient, as well as actions geared towards 

reintegration and participation in community life. 

 The needs for social support, both for patients and care givers, must be 

reviewed regularly (RCP).

 The patient and their family should have a reference social worker who 

will monitor their needs throughout the rehabilitation process, and who 

will assess and coordinate suitable community resources to respond to 

these needs.

4.4.5. Driving vehicles after stroke

Stroke may affect the ability to drive safely due to the deficits it may cause (hemine-

gligence, hemianopia, cognitive disorders, etc.) and often the affected skills are under-

estimated by patient and care-givers. Visuospatial and attention deficits, motor deficits 
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and retarded response speed are the worse prognosis factors for continuing to drive 

after a stroke. Often the patients do not receive information on the possibility of driving 

again and their skills are not reviewed. he health-care team must inform patients who 

so wish on the possibilities of driving again and the patient is under the obligation to act 

according to this advice.

Patients with TIA

 Patients that have had a TIA must submit a favourable report from a spe-

cialist corroborating the absence of neurological sequelae.

Patients with stroke

 The capacity to drive safely must be evaluated in all patients that have had 

a stroke and want to drive again (NZGG).

 Driving licences should neither be issued or renewed to people who have 

certain deficits that may entail a functional disability, endangering road 

safety, unless the person in question can provide a favourable medical 

report.

4.4.6. Post-stroke sexuality

Sexual dysfunctions may be the result of motor deficits and of sensitivity disorders, uri-

nary alterations, perceptive alterations, anxiety, depression, changes in self-perception 

and self-esteem, as well as fear of a further stroke following sexual intercourse. Moreo-

ver, there may be other conditions such as diabetes and peripheral vascular problems 

that may lead to erectile dysfunction in men.

 Patients and their partners must be given the chance to discuss sexuality 

immediately after the stroke. The initiative should be taken by the health-

care team (NZGG).

 Informative leaflets on sexuality-related aspects should be available to 

stroke patients. These leaflets should include advice on physical aspects 

(positions, sensorial deficits, erectile dysfunction, etc.) and psychological 

aspects (fear, communication, roles, feeling of attractiveness) (NZGG).

 Patients and their partners must be informed that sexual intercourse has a 

low risk of causing another stroke (NZGG).

4.4.7. Post-stroke leisure activities and exercise

Despite the physical and emotional changes involved in stroke, this should not prevent 

leisure activity whenever possible. In patients with a high degree of physical and com-

munication dependence, a very personalised approach should be addressed. The partici-

pation of the family or the patient’s environment is very important, both when the plan 

is drawn up and when the activities are put into practice. 

 After stroke, counselling and/or treatment geared towards reaching the 

required level of social and leisure activity should be offered (NZGG).
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 The health professionals should facilitate and adapt the activity proposed 

by the patient and the family/environment to maintain and/or create a 

leisure habit in the stroke patient. 

 After a stroke, patients must have access to a system of adapted transport 

to facilitate their participation in social and recreational activities (NZGG).

The main objectives of an intervention in free time are:

• to maintain/recover self-esteem

• to continue to have an active social and family life

• to maintain/recover/stimulate social relationships.

Intervention in leisure time after stroke must be:

• agreed to with the patient

• realistic and possible (adapted to the degree of autonomy)

• introduced gradually.

Physical exercise is good for health in general and should be adapted to the possibili-

ties of patients with chronic stroke sequelae. There is scant scientific evidence on what 

types of exercise are most favourable and their benefits on these patients. Exercises for 

teaching agility, equilibrium and the muscle strength against resistance improve equi-

librium, the general mobility of the patient and can reduce the risk of falls (Marigold et 

al., 2005).

 In patients with stroke the optimal dose of physical exercise must be 

assessed individually according to the needs and the limitations of each 

patient (Gordon et al., 2004).

 An exercise frequency of 3 to 7 days a week is recommended, with a dura-

tion of 20-60 minutes/day of continuous or accumulated exercise (e.g. 

in workouts ≥ 10 minutes) according to physical fitness (Gordon et al., 

2004).

 Current scientific evidence is insufficient to establish that adapted physical 

cardiovascular exercise in patients with stroke has positive effects on dis-

ability, ADL, quality of life and the rate of lethality (Meek et al., 2003).
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Table 1. Canadian Neurological Scale and NIHSS

CANADIAN NEUROLOGICAL SCALE (Coté et al., 1986)

CANADIAN Patient Name: ____________________________ 
NEUROLOGICAL Rater Name: ____________________________ 
SCALE Date: ____________________________ 

Mentation Score

Level Consciousness Alert 3.0
Drowsy 1.5

Orientation Oriented 1.0
Disoriented/NA 0.0

Speech Normal 1.0
Expressive Deficit 0.5
Receptive Deficit 0.0

TOTAL: ________

Section A1 Motor Functions Weakness Score

NO Face None 0.5
COMPREHENSION Present 0.0
DEFICIT

Arm: Proximal None 1.5
Mild 1.0
Significant 0.5
Total 0

Arm: Distal None 1.5
Mild 1.0
Significant 0.5
Total 0

Leg: Proximal None 1.5
Mild 1.0
Significant 0.5
Total 0

Leg: Distal None 1.5
Mild 1.0
Significant 0.5
Total 0

TOTAL: ________

Provided by the Internet Stroke Center — www.strokecenter.org

Section A2 Motor Functions Weakness Score

COMPREHENSION Face Symmetrical 0.5
DEFICIT Asymmetrical 0.0

Arms Equal 1.5
Unequal 0.0

Legs Equal 1.5
Unequal 0.0

TOTAL: ________
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Disoriented/NA 0.0
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TOTAL: ________
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NIHSS SCALE (Goldstein et al., 1989)

Patient Identification. ___ ___-___ ___ ___-___ ___ ___ 

     Pt. Date of Birth ___ ___/___ ___/___ ___ 

Hospital ________________________(___ ___-___ ___) 

Date of Exam ___ ___/___ ___/___ ___ 

Interval: [ ] Baseline [ ] 2 hours post treatment    [ ] 24 hours post onset of symptoms ±20 minutes    [ ] 7-10 days
[ ] 3 months [ ] Other ________________________________(___ ___) 

Time: ___ ___:___ ___   [ ]am   [ ]pm 

Person Administering Scale _____________________________________

Administer stroke scale items in the order listed.  Record performance in each category after each subscale exam.  Do not go 
back and change scores.  Follow directions provided for each exam technique.  Scores should reflect what the patient does, not 
what the clinician thinks the patient can do.  The clinician should record answers while administering the exam and work quickly.
Except where indicated, the patient should not be coached (i.e., repeated requests to patient to make a special effort). 

Instructions   Scale Definition Score

1a.  Level of Consciousness: The investigator must choose a 
response if a full evaluation is prevented by such obstacles as an 
endotracheal tube, language barrier, orotracheal trauma/bandages.  A 
3 is scored only if the patient makes no movement (other than reflexive 
posturing) in response to noxious stimulation. 

0 = Alert; keenly responsive. 
 1 = Not alert; but arousable by minor stimulation to obey,

answer, or respond. 
 2 = Not alert; requires repeated stimulation to attend, or is 

obtunded and requires strong or painful stimulation to 
make movements (not stereotyped).

3 = Responds only with reflex motor or autonomic effects or 
totally unresponsive, flaccid, and flexic. 

______

1b.  LOC Questions:  The patient is asked the month and his/her age. 
The answer must be correct - there is no partial credit for being close. 
Aphasic and stuporous patients who do not comprehend the questions
will score 2.  Patients unable to speak because of endotracheal 
intubation, orotracheal trauma, severe dysarthria from any cause,
language barrier, or any other problem not secondary to aphasia are 
given a 1. It is important that only the initial answer be graded and that 
the examiner not "help" the patient with verbal or non-verbal cues. 

 0 = Answers both questions correctly.

 1 = Answers one question correctly.

 2 = Answers neither question correctly.

______

1c.  LOC Commands:  The patient is asked to open and close the
eyes and then to grip and release the non-paretic hand. Substitute
another one step command if the hands cannot be used.  Credit is 
given if an unequivocal attempt is made but not completed due to
weakness. If the patient does not respond to command, the task 
should be demonstrated to him or her (pantomime), and the result 
scored (i.e., follows none, one or two commands).  Patients with
trauma, amputation, or other physical impediments should be given 
suitable one-step commands.  Only the first attempt is scored. 

 0 = Performs both tasks correctly.

 1 = Performs one task correctly.

 2 = Performs neither task correctly. ______

2.  Best Gaze: Only horizontal eye movements will be tested. 
Voluntary or reflexive (oculocephalic) eye movements will be scored, 
but caloric testing is not done.  If the patient has a conjugate
deviation of the eyes that can be overcome by voluntary or reflexive
activity, the score will be 1. If a patient has an isolated peripheral 
nerve paresis (CN III, IV or VI), score a 1.  Gaze is testable in all
aphasic patients. Patients with ocular trauma, bandages, pre-existing 
blindness, or other disorder of visual acuity or fields should be tested
with reflexive movements, and a choice made by the investigator. 
Establishing eye contact and then moving about the patient from side 
to side will occasionally clarify the presence of a partial gaze palsy.

 0 = Normal.

 1 = Partial gaze palsy; gaze is abnormal in one or both eyes,
but forced deviation or total gaze paresis is not present. 

 2 = Forced deviation, or total gaze paresis not overcome by the 
oculocephalic maneuver. 

______
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Patient Identification. ___ ___-___ ___ ___-___ ___ ___ 

     Pt. Date of Birth ___ ___/___ ___/___ ___ 

Hospital ________________________(___ ___-___ ___) 

Date of Exam ___ ___/___ ___/___ ___ 

Interval: [ ] Baseline [ ] 2 hours post treatment    [ ] 24 hours post onset of symptoms ±20 minutes    [ ] 7-10 days
[ ] 3 months [ ] Other ________________________________(___ ___) 

3.  Visual: Visual fields (upper and lower quadrants) are tested by
confrontation, using finger counting or visual threat, as appropriate. 
Patients may be encouraged, but if they look at the side of the 
moving fingers appropriately, this can be scored as normal.  If there is
unilateral blindness or enucleation, visual fields in the remaining eye
are scored.  Score 1 only if a clear-cut asymmetry, including 
quadrantanopia, is found.  If patient is blind from any cause, score 3. 
Double simultaneous stimulation is performed at this point.  If there is 
extinction, patient receives a 1, and the results are used to respond to
item 11. 

 0 = No visual loss.

 1 = Partial hemianopia.

 2 = Complete hemianopia.

 3 = Bilateral hemianopia (blind including cortical blindness). 

______

4.  Facial Palsy: Ask – or use pantomime to encourage – the patient 
to show teeth or raise eyebrows and close eyes.  Score symmetry of 
grimace in response to noxious stimuli in the poorly responsive or 
non-comprehending patient. If facial trauma/bandages, orotracheal 
tube, tape or other physical barriers obscure the face, these should
be removed to the extent possible. 

 0 = Normal symmetrical movements. 
 1 = Minor paralysis (flattened nasolabial fold, asymmetry on 

smiling).
 2 = Partial paralysis (total or near-total paralysis of lower

face).
 3 = Complete paralysis of one or both sides (absence of 

facial movement in the upper and lower face). 

______

5.  Motor Arm: The limb is placed in the appropriate position: extend
the arms (palms down) 90 degrees (if sitting) or 45 degrees (if 
supine).  Drift is scored if the arm falls before 10 seconds.  The 
aphasic patient is encouraged using urgency in the voice and 
pantomime, but not noxious stimulation.  Each limb is tested in turn, 
beginning with the non-paretic arm.  Only in the case of amputation or 
joint fusion at the shoulder, the examiner should record the score as 
untestable (UN), and clearly write the explanation for this choice. 

  0 = No drift; limb holds 90 (or 45) degrees for full 10 seconds. 
  1 = Drift; limb holds 90 (or 45) degrees, but drifts down before 

full 10 seconds; does not hit bed or other support. 
  2 = Some effort against gravity; limb cannot get to or 

maintain (if cued) 90 (or 45) degrees, drifts down to bed, 
but has some effort against gravity.

  3 = No effort against gravity; limb falls. 
  4 = No movement.
  UN = Amputation or joint fusion, explain:  _____________________ 

 5a.  Left Arm

5b.  Right Arm

______

______

6.  Motor Leg: The limb is placed in the appropriate position:  hold 
the leg at 30 degrees (always tested supine).  Drift is scored if the leg 
falls before 5 seconds.  The aphasic patient is encouraged using
urgency in the voice and pantomime, but not noxious stimulation. 
Each limb is tested in turn, beginning with the non-paretic leg.  Only
in the case of amputation or joint fusion at the hip, the examiner 
should record the score as untestable (UN), and clearly write the
explanation for this choice. 

  0 = No drift; leg holds 30-degree position for full 5 seconds. 
  1 = Drift; leg falls by the end of the 5-second period but does 

not hit bed.
  2 = Some effort against gravity; leg falls to bed by 5 

seconds, but has some effort against gravity.
  3 = No effort against gravity; leg falls to bed immediately.
  4 = No movement.
  UN = Amputation or joint fusion, explain: ________________ 

6a.  Left Leg

6b.  Right Leg

______

Rev 10/1/2003 
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6Patient Identification. ___ ___-___ ___ ___-___ ___ ___ 

     Pt. Date of Birth ___ ___/___ ___/___ ___ 

Hospital ________________________(___ ___-___ ___) 

Date of Exam ___ ___/___ ___/___ ___ 

Interval: [ ] Baseline [ ] 2 hours post treatment    [ ] 24 hours post onset of symptoms ±20 minutes    [ ] 7-10 days
[ ] 3 months [ ] Other ________________________________(___ ___) 

______

7.  Limb Ataxia: This item is aimed at finding evidence of a unilateral 
cerebellar lesion. Test with eyes open.  In case of visual defect, 
ensure testing is done in intact visual field. The finger-nose-finger
and heel-shin tests are performed on both sides, and ataxia is scored
only if present out of proportion to weakness.  Ataxia is absent in the 
patient who cannot understand or is paralyzed.  Only in the case of 
amputation or joint fusion, the examiner should record the score as 
untestable (UN), and clearly write the explanation for this choice.  In 
case of blindness, test by having the patient touch nose from 
extended arm position. 

 0 = Absent.

 1 = Present in one limb.

 2 = Present in two limbs.

 UN = Amputation or joint fusion, explain:  ________________ 

______

8.  Sensory: Sensation or grimace to pinprick when tested, or 
withdrawal from noxious stimulus in the obtunded or aphasic patient. 
Only sensory loss attributed to stroke is scored as abnormal and the
examiner should test as many body areas (arms [not hands], legs,
trunk, face) as needed to accurately check for hemisensory loss. A
score of 2, “severe or total sensory loss,” should only be given when
a severe or total loss of sensation can be clearly demonstrated.
Stuporous and aphasic patients will, therefore, probably score 1 or 0.
The patient with brainstem stroke who has bilateral loss of sensation 
is scored 2.  If the patient does not respond and is quadriplegic, score 
2. Patients in a coma (item 1a=3) are automatically given a 2 on this 
item.

 0 = Normal; no sensory loss. 

 1 = Mild-to-moderate sensory loss; patient feels pinprick is 
less sharp or is dull on the affected side; or there is a 
loss of superficial pain with pinprick, but patient is aware
of being touched. 

 2 = Severe to total sensory loss; patient is not aware of 
being touched in the face, arm, and leg. 

______

9.  Best Language: A great deal of information about comprehension 
will be obtained during the preceding sections of the examination.
For this scale item, the patient is asked to describe what is happening 
in the attached picture, to name the items on the attached naming 
sheet and to read from the attached list of sentences.
Comprehension is judged from responses here, as well as to all of 
the commands in the preceding general neurological exam. If visual
loss interferes with the tests, ask the patient to identify objects placed
in the hand, repeat, and produce speech. The intubated patient
should be asked to write. The patient in a coma (item 1a=3) will
automatically score 3 on this item.  The examiner must choose a 
score for the patient with stupor or limited cooperation, but a score of
3 should be used only if the patient is mute and follows no one-step
commands.

 0 = No aphasia; normal. 

 1 = Mild-to-moderate aphasia; some obvious loss of fluency
or facility of comprehension, without significant 
limitation on ideas expressed or form of expression.
Reduction of speech and/or comprehension, however,
makes conversation about provided materials difficult 
or impossible.  For example, in conversation about 
provided materials, examiner can identify picture or 
naming card content from patient’s response. 

 2 = Severe aphasia; all communication is through fragmentary
expression; great need for inference, questioning, and guessing 
by the listener.  Range of information that can be exchanged is 
limited; listener carries burden of communication.  Examiner 
cannot identify materials provided from patient response. 

 3 = Mute, global aphasia; no usable speech or auditory
comprehension.

______

10.  Dysarthria: If patient is thought to be normal, an adequate 
sample of speech must be obtained by asking patient to read or 
repeat words from the attached list. If the patient has severe
aphasia, the clarity of articulation of spontaneous speech can be 
rated.  Only if the patient is intubated or has other physical barriers to
producing speech, the examiner should record the score as 
untestable (UN), and clearly write an explanation for this choice.  Do 
not tell the patient why he or she is being tested. 

 0 = Normal.
 1 = Mild-to-moderate dysarthria; patient slurs at least some 

words and, at worst, can be understood with some 
difficulty.

 2 = Severe dysarthria; patient's speech is so slurred as to be 
unintelligible in the absence of or out of proportion to 
any dysphasia, or is mute/anarthric. 

UN = Intubated or other physical barrier, 
explain:_____________________________

______

Rev 10/1/2003 

Patient Identification. ___ ___-___ ___ ___-___ ___ ___ 

     Pt. Date of Birth ___ ___/___ ___/___ ___ 

Hospital ________________________(___ ___-___ ___) 

Date of Exam ___ ___/___ ___/___ ___ 

Interval: [ ] Baseline [ ] 2 hours post treatment    [ ] 24 hours post onset of symptoms ±20 minutes    [ ] 7-10 days
[ ] 3 months [ ] Other ________________________________(___ ___) 

11.  Extinction and Inattention (formerly Neglect):  Sufficient 
information to identify neglect may be obtained during the prior 
testing.  If the patient has a severe visual loss preventing visual 
double simultaneous stimulation, and the cutaneous stimuli are 
normal, the score is normal.  If the patient has aphasia but does 
appear to attend to both sides, the score is normal. The presence of
visual spatial neglect or anosagnosia may also be taken as evidence 
of abnormality.  Since the abnormality is scored only if present, the 
item is never untestable.

 0 = No abnormality.

 1 = Visual, tactile, auditory, spatial, or personal inattention
or extinction to bilateral simultaneous stimulation in one 
of the sensory modalities. 

 2 = Profound hemi-inattention or extinction to more than 
one modality; does not recognize own hand or orients 
to only one side of space. 

______

______

______

Rev 10/1/2003 

NIHSS SCALE (Goldstein et al., 1989)
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Table 2. Assessment of dysphagia. Swallowing test

The clinical manifestations significantly associated with the risk of aspiration are: dys-

phonia and dysarthria, abolition of nausea reflex, alteration of voluntary cough, accu-

mulation of saliva or food in the mouth, cough after swallowing and changes of voice 

after swallowing (Daniels et al., 1998).

Complementary explorations

1.  Clinical swallowing test: oral administration of progressive quantities of liquids, 

semisolids and solids, assessing:

WATER SEMISOLID (yoghurt) SOLID

5 cc 10 cc 1 teaspoonful 1 tablespoonful bread

Oral retention

Immobility larynx

Changes voice after 

swallowing

Cough on swallowing

2.  When the presence of a swallowing disorder is confirmed the clinical exploration 

and the swallowing test must be repeated weekly.

3.  In the presence of abolished voluntary cough, the radiological/videofluoroscopic 

study test must be performed during the swallowing test (beyond the second week 

post-stroke).

4.  Radiokinematic exploration with videofluoroscopy, with intake of liquid/mush con-

taining barium to record, in slow motion, the different phases of the swallowing 

process and ascertain the problem specifically.

Table 3. Recommendations for the hospital discharge report

The hospital discharge report should be written using the following structure:

1.  Reason for hospitalisation

2.  Background

• Patient’s prior clinical and functional situation

• Prior drug treatment

• Vascular risk factors and control

• Allergies

3.  Summary of the anamnesis detailing symptoms, moment of onset of symptoms, 

circumstances and initial evolution.

4.  Most relevant data from the physical exploration, vital constants, neurological and 

neurovascular exploration. The result and the quantification scale of the neurologi-

cal deficits used should be included (NIH, Canadian, etc.).

5.  Diagnostic tests and their results, including whether they were within normality. The 

date and the time of the neuroimaging tests in acute phase should be included.
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6. Diagnosis

•  Syndrome diagnosis (stroke, TIA)

•  Etiopathogenic diagnosis (ischemia –atherothrombotic, cardioembolic, lacunar, 

undetermined-, haemorrhagic –spontaneous or secondary to, and indicate the 

cause)

•  Vascular diagnosis (e.g., carotid stenosis, aneurysms of the posterior commu-

nicating artery, arteriovenous malformation, etc.)

•  Topographic diagnosis (infarction middle cerebral artery, frontal lobar haemo-

rrhage, etc.)

•  Diagnosis of stroke-associated diseases (auricular fibrillation, permeable foramen 

ovale, diabetes mellitus, high blood pressure, hyperlipemia, etc.)

•  Diagnosis of diseases not directly associated with the stroke

7. Evolution

•  Describe incidents during hospitalisation, detailing possible complications

•  Describe the neurological and functional situation at time of discharge

•  Detail the special cares required by the patient (rehabilitation, speech therapy, 

nasogastric tube, urinary tube, diapers, articulated bed, wheelchair, etc.)

•  Detail the results of the scales: NIH, Canadian, Barthel, modified Rankin.

8. Treatment

•  Modification of habits or life style and strict control of vascular risk factors, taking 

the recommendations of the CPG into account.

•  Drugs, doses and duration of treatment.

9. Dates of reviews and treatment programme (e.g. rehabilitation).

Table 4. Alcohol content of the most frequent alcoholic drinks

DRINK DOSE ALCOHOL CONTENT (grams)

Beer small glass

large glass 

10  
15 

Table wine small glass (100 ml)  
large glass (200 ml)

10   
20  

Coffee with brandy small glass  8 

Sweet wines small glass 14  

Cava (champagne) glass 10 

Martini small glass 10 

Liqueurs/mixed drinks glass 22 

Fruit liquors small glass (shot)   6 

http://www.ub.es/sacu/alcohol/textcast.html#contingut

http://www.ub.es/sacu/alcohol/textcast.html#contingut
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1 UBE 2 UBE

Department of Health. Drink Less Programme

http://www.gencat.net/salut/depsan/units/sanitat/html/ca/alcohol/bvms01.htm

Table 5.  Barthel Scale or Index, modified Rankin scale and  

 Functional Independence Measure (FIM)

Modified Rankin Scale (Wolfe et al, 1992)

Standard unit of drink

A standard drink contains on average 10 g of alcohol.

[d
rin

k 
le

ss
]

pr
og

ra
m

m
e

General Directorate of Drug-dependence and AIDS [Transparency 14] 

One glass of wine or cava (champagne)
One beer

One coffee with brandy or shot

One glass of brandy or liqueur
One whisky

One mixed drink rum/gin and coke

Provided by the Internet Stroke Center — www.strokecenter.org 

MODIFIED Patient Name: ___________________________  
RANKIN Rater Name: ___________________________  
SCALE (MRS) Date: ___________________________  

Score Description 

0 No symptoms at all 

1 No significant disability despite symptoms; able to carry out all usual duties and activities 

2 Slight disability; unable to carry out all previous activities, but able to look after own affairs 
without assistance 

3 Moderate disability; requiring some help, but able to walk without assistance 

4 Moderately severe disability; unable to walk without assistance and unable to attend to own bodily 
needs without assistance 

5 Severe disability; bedridden, incontinent and requiring constant nursing care and attention 

6 Dead

TOTAL (0–6): _______

References 

Rankin J.  “Cerebral vascular accidents in patients over the age of 60.” 
Scott Med J 1957;2:200-15 

Bonita R, Beaglehole R.  “Modification of Rankin Scale: Recovery of motor function after stroke.” 
Stroke 1988 Dec;19(12):1497-1500

Van Swieten JC, Koudstaal PJ, Visser MC, Schouten HJ, van Gijn J. “Interobserver agreement for the assessment of 
handicap in stroke patients.” 
Stroke 1988;19(5):604-7
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Barthel Index (Modified Granger)
(Mahoney et al, 1965; Granger et al, 1979)

Provided by the Internet Stroke Center — www.strokecenter.org 

THE Patient Name: ___________________________  
BARTHEL Rater Name: ___________________________  
INDEX Date: ___________________________  

Activity Score 

FEEDING
0 = unable 
5 = needs help cutting, spreading butter, etc., or requires modified diet 
10 = independent ______

BATHING
0 = dependent 
5 = independent (or in shower)  ______  

GROOMING
0 = needs to help with personal care 
5 = independent face/hair/teeth/shaving (implements provided)  ______

DRESSING
0 = dependent 
5 = needs help but can do about half unaided 
10 = independent (including buttons, zips, laces, etc.)  ______  

BOWELS
0 = incontinent (or needs to be given enemas) 
5 = occasional accident 
10 = continent ______  

BLADDER
0 = incontinent, or catheterized and unable to manage alone 
5 = occasional accident 
10 = continent ______  

TOILET USE
0 = dependent 
5 = needs some help, but can do something alone 
10 = independent (on and off, dressing, wiping)  ______  

TRANSFERS (BED TO CHAIR AND BACK)
0 = unable, no sitting balance 
5 = major help (one or two people, physical), can sit 
10 = minor help (verbal or physical) 
15 = independent ______  

MOBILITY (ON LEVEL SURFACES)
0 = immobile or < 50 yards 
5 = wheelchair independent, including corners, > 50 yards 
10 = walks with help of one person (verbal or physical) > 50 yards 
15 = independent (but may use any aid; for example, stick) > 50 yards ______  

STAIRS
0 = unable 
5 = needs help (verbal, physical, carrying aid) 
10 = independent ______  

 TOTAL (0–100): ______  
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Functional Independence Measure (FIM) (Hamilton et al., 1987)

PERSONAL CURES (6-42 points)

A. Feeding

B. Appearance

C. Bath

D. Dressing top half body

E. Dressing bottom half body

F. WC

SPHINCTER CONTROL (2-14 points)

G. Urine control 

H. Bowel control

TRANSFERS (3-21 points)

L. Walk, wheelchair

J.  WC

K. Bath or shower

LOCOMOTION (2-14 points)

L. Walk, wheelchair

M. Walk up and down stairs

PARTIAL TOTAL MENTAL (5-35 points)

COMMUNICATION (2-14 points)

N. Understanding

O. Expression

SOCIABILITY (3-21 points)

P. Social Interaction

Q. Problem-solving

R. Memory

PARTIAL TOTAL MENTAL (5-35 points)

TOTAL (18-126 points)

INDEPENDENCE
7 = Complete
6 = Incomplete

MODIFIED DEPENDENCE
5 = Supervision, preparation
4 = Assistance> 25%
3 = Assistance > 50%

COMPLETE DEPENDENCE
2 = Assistance > 75%
1 = Total assistance



7. References
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