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You're my last breath, 


you're a breath of fresh air to me 


I am empty 


So tell me you care for me 


 


You're the first thing 


And the last thing on my mind 


In your arms I feel 


Sunshine 


 


Give up yourself unto the moment 


The time is now 


Give up yourself unto the moment 


Let's make this moment last


 
(Moloko, 2000) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Voor jou, kleintje  
Alles kan 
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APHASIA 
 


According to the World Heart Federation each year 15 million people suffer from a stroke.1 
One possible consequence of stroke is the acquired language deficit aphasia. Aphasia occurs 
in approximately 30% of stroke patients.2 This amounts to 4.5 million new stroke patients 
with aphasia each year across the world.  


The language system is predominantly located in the left hemisphere. Thus, aphasia is 
usually caused by a left hemisphere stroke, either hemorrhagic or ischaemic.3 Aphasia may 
affect all language modalities, i.e. auditory comprehension, speaking, reading and writing.4 
Also, one or more linguistic components such as semantics (meaning), phonology (sound), 
syntax (grammar) and morphology (form) can be affected. All of these deficits influence 
language processing differently; hence aphasia can manifest itself in numerous different 
ways.   


As aphasia affects language processing, it affects verbal communication. People with 
aphasia may find themselves not being able to participate adequately in conversations, and 
often they are incapable of understanding route directions, or unable to read a book. 
Aphasia has a large impact on daily life. Therefore, early recognition and diagnosis of aphasia 
in stroke patients is of importance both for prognostication and providing adequate 
treatment, aimed at improving patients’ wellbeing and quality of life.   


 
DIAGNOSIS OF APHASIA 


 
Usually, in the acute stage after stroke patients are assessed by a neurologist or stroke 
physician for focal neurological deficits, including aphasia.5, 6 Early after stroke it is often not 
feasible to diagnose individual aphasia characteristics in detail, as extensive examinations 
may be too burdensome for the often seriously ill patients. Furthermore, speech and 
language therapists (SL-therapists) are not always available for performing specific linguistic 
testing in this phase. Yet, timely evaluation of presence and severity of aphasia is crucial for 
adequate treatment, and by rapid recognition of language deficits medical staff is able to 
promptly adapt to the communication problems.7 It has been shown that when adequate 
communication strategies are applied by medical staff, this may prevent patients from 
developing maladaptive strategies occurring in response to the language deficits.8, 9 Early 
recognition of problems with language processing is also of importance to educate the social 
environment of the patient to avert communication distress.    


Hence, it is crucial to have a brief and easy screening test for aphasia that may be 
administered by SL-therapists as well as other health professionals shortly after aphasia 
onset and is also appropriate for vulnerable stroke patients.5, 6  


 
PROGNOSIS OF APHASIA 


 
After a stroke, patients and their relatives are faced with uncertainties and patients may ask 
themselves whether they will be able to fulfil their professional and household tasks and 
social activities again. Consequently, providing patients with aphasia due to stroke and their 
proxies with a well-defined prognosis is of great importance.  







 


However, prediction of functional outcome in patients with aphasia is complicated. 
Rehabilitation physicians and neurologists often use prognostic models, derived from data 
collected in large groups of patients to distinguish relevant factors in predicting recovery.10, 


11 To date, not all factors influencing recovery following a stroke are identified and new 
models are being composed. It is important that these models are adequate and valid, and 
generalize well to the patients with aphasia in order to optimize individual care.12   


 
RECOVERY OF LANGUAGE 


 
Spontaneous recovery 


In the first period after stroke, aphasia is often fairly severe, due to direct damage to the 
neural networks dedicated to language, but also because of diaschisis; a state of global 
functional breakdown of widespread cortical networks involved in language processing, 
which are not directly damaged by the stroke.13 Diaschisis can resolve relatively quickly, 
when perfusion is restored and edema is reduced. As a consequence, in the hours to days 
after stroke language recovery is capricious, and language function can be instable and 
change rapidly. A patient, who is unable to verbally communicate hours after stroke, may be 
talking fluently the next day.   


After the acute stage, during which spontaneous recovery is mostly attributed to saving 
the perilesional region and resolution of diaschisis, spontaneous language recovery is still 
ongoing.13, 14 It is unclear which exact mechanisms are at play during this stage of recovery, 
but at least it involves widespread neural networks.13, 15 It has been speculated that speech 
and language therapy (SLT) may interfere with these processes.13, 16-19 Hence, we need to 
understand the recovery mechanisms and the effect of SLT on these processes better, in 
order to generate maximal gains from SLT.    


 
Treatment induced recovery 


Most stroke patients with aphasia receive SLT. SLT is a diverse intervention, and comprises 
many components, e.g. type of treatment, treatment intensity, timing and duration of 
treatment.4 Furthermore, specific therapeutic principles may be implemented, such as 
massed practice, a highly intensive and repetitive treatment regimen or errorless learning, 
by which only correct responses are enforced in order to reduce errors.19  


SLT can be roughly divided into impairment-based treatment and communicative 
treatment. The first is focused on repairing language deficits, thus aimed at restoration of 
language function, while the latter focuses on regaining the capability to communicate in 
whatever way possible.18, 20  


Impairment-based SLT is based on language processing models and may include specific 
exercises for the different language modalities; auditory or visual comprehension and oral or 
written production. Treatment may also target linguistic components, such as semantics, 
phonology or syntax; i.e. cognitive-linguistic treatment (CLT).21, 22 In the Netherlands, two 
CLT therapy programs, BOX and FIKS, are applied frequently. Both programs aim to improve 
word finding deficits, a common problem in aphasia; BOX through semantic exercises and 
FIKS through phonological exercises.23-25  


Communicative treatment is not based on language processing models or linguistic 
models, but on communication in its broadest form. The goal is to improve everyday 
communication by using residual verbal capacities and alternative ways of communication, 







 


e.g. a communication aid or gestures. Consequently, this treatment approach is more 
directed at compensation, rather than restoration of premorbid language function. Well-
known communicative treatment approaches are the Conversational Coaching26 and the 
Promoting Aphasics’ Communication Effectiveness (PACE)27 method.   


Hypotheses on the underlying processes explaining the effectiveness of these different 
treatment approaches are manifold. Some have argued that impairment-based treatment, 
including CLT, is to be preferred in the acute and post-acute stage, because the greatest 
benefits are achieved when recovery of language function occurs, due to plasticity of the 
brain.18, 19, 28 Furthermore, it has been argued that this cognitive-linguistic approach alters 
neural processing, thus inducing permanent improvement.29 Others claim that the focus of 
SLT should be on regaining the ability to communicate by stimulating communication in its 
broadest sense, because that is the main goal of language processing and prevents social 
isolation.30 Hereby, new neural pathways may be created, dedicated to the new way of 
communicating.   


 
EFFICACY OF SPEECH AND LANGUAGE THERAPY 


 
Determining the efficacy of language treatment in aphasia due to stroke is substantial, as 
ineffective treatment programs or ineffective modes of delivery are a waste of time, 
patients’ precious energy and costly resources. Obviously, when treatments have been 
proven efficacious, effectiveness research may be carried a step forward and results can be 
implemented, which may benefit many of the 4.5 million new stroke patients with aphasia 
each year worldwide.   


The authors of the latest update of the Cochrane review on the efficacy of SLT for 
aphasia due to stroke conclude that SLT is more effective than no intervention, and that 
there are potential benefits of intensive treatment over regular therapy.4 However, there 
were more dropouts, either from intervention or follow-up, in studies with high-intensity 
treatment, indicating that not all stroke patients with aphasia tolerate frequent treatment. 
Insufficient evidence was found to prefer one type of treatment over another or to 
recommend an optimal treatment regimen. Despite the authors acknowledging that aphasia 
research has improved since the first Cochrane review dated 1999 and that the evidence 
base for SLT is getting more solid, the optimal i.e. proven effective treatment approach is still 
not established.  


Nowadays imaging techniques are used more and more to study whether specific types 
of treatment have an impact on neural processes, but results have been inconclusive.29, 31 


 
Timing of treatment 


An important, yet unanswered clinical question is whether there is an optimal time window 
after stroke in which treatment should be initiated.32 In rehabilitation medicine early 
intensive treatment for motor deficits is often promoted with statements such as “Use it or 
lose it” and “The sooner, the better”.33 Some researchers and clinicians advocate starting 
impairment-based SLT for aphasia as soon as possible after stroke, to make use of the 
supposed hyperexcitable brain as a result of increased brain plasticity, while it may be better 
to wait until the brain has stabilized.15, 19 Most clinicians agree that guidance and counseling 
by an SL-therapist aimed at prevention of communication distress are essential early after 
stroke, but they are also faced with very tired and ill patients who do not tolerate intensive 







 


rehabilitation therapies.34 As yet, there is little evidence supporting a relationship between 
timing of treatment and its efficacy.35 


 
The Rotterdam Aphasia Therapy Studies (RATS) 


Studying the efficacy of CLT has been the aim of the prior two Rotterdam Aphasia Therapy 
Studies.20, 36 In RATS-1 the hypothesis was tested that semantic treatment is more effective 
for recovery of aphasia than phonological treatment, as it has long been assumed that 
semantic treatment is more effective than phonological treatment for restoring word 
finding, the most frequently occurring deficit in aphasia.36 In RATS-1 we studied whether 
lexical semantic treatment with the Dutch treatment program BOX was more effective for 
recovery of aphasia than phonological treatment with the program FIKS, when initiated 
more than three months after stroke.36 We found no difference in treatment effect on 
everyday verbal communication, measured with the Amsterdam-Nijmegen Everyday 
Language Test (ANELT)37. However, findings suggested a therapy specific treatment effect, as 
patients that were treated with semantic therapy improved more on semantic tests than the 
group that received phonological treatment, and patients receiving phonological treatment 
improved more on phonological tests than those in the semantic treatment group. This 
therapy specific treatment effect in both groups was correlated with improvement on the 
ANELT, ruling out the effect of spontaneous recovery.   


Since most patients with aphasia have both a semantic and phonological deficit, we 
subsequently hypothesized that combining impairment-based lexical semantic and 
phonological treatment, i.e. CLT, would be profoundly effective in the sub-acute phase 
compared to other treatment approaches, also because of the supposed interaction of CLT 
with spontaneous neural recovery.18   


These hypotheses were tested in RATS-2.20 In this multicenter randomized controlled 
trial (RCT), patients received six months of either CLT or communicative treatment starting 
within three weeks of stroke onset. Communicative treatment was chosen as control 
condition, as this non-linguistically based method contrasts maximally with CLT. After six 
months there were no differences between groups with regard to everyday verbal 
communication as measured with the ANELT, refuting that CLT in the sub-acute phase would 
have a greater impact on aphasia recovery than communicative treatment. Yet, we did find 
differences in favor of CLT on linguistic tests, still suggesting that CLT may positively affect 
language recovery.    


 
OUTLINE OF THIS THESIS 


 
The aim of this thesis is to study various aspects of language rehabilitation in stroke patients 
with aphasia, with a major focus on the relationship between the timing of CLT and its 
efficacy. In this thesis three questions are addressed: 


 
How accurately can we diagnose the presence of aphasia in the early stage after stroke 
onset? 


In Chapter 2, a systematic review is presented aimed at identifying linguistic screening tools 
to detect aphasia early after admittance to hospital. Vital elements of adequate language 
screening tests are sensitivity, i.e. the ability to pick up language deficits; and specificity, i.e. 
the ability to distinguish language deficits from other deficits.38  Several aspects of the 







 


selected screening tools are addressed, together with a detailed appraisal of the tests, taking 
into account these vital elements. 


 
Which factors are of importance for an accurate prediction of aphasia outcome in 
stroke? 


The most common cause of aphasia is cerebral infarction, which may be treated with a form 
of endovascular intervention to improve perfusion to the affected brain area. This treatment 
affects the prognosis of recovery, because it is aimed at saving as much brain tissue as 
possible. In Chapter 3.1, we present the results from a post-hoc analysis of the MR CLEAN 
trial, a large phase III RCT evaluating the effectiveness of intra-arterial treatment with 
retrievable stents in ischemic stroke.39 We selected all patients with aphasia from this trial 
and evaluated whether usual care plus endovascular treatment was more effective than 
usual care alone for the early recovery from aphasia in acute ischemic stroke. Furthermore, 
we evaluated whether the effect of endovascular treatment on early aphasia recovery 
differed from the effect on early recovery of motor function. In Chapter 3.2 the external 
validity of a prognostic model for the outcome of aphasia, derived from an observational 
prospective study, is determined using data from another RCT: RATS-3. The original model 
consisted of a number of factors that can easily be recorded from newly admitted patients 
to the stroke ward. The discriminative power and calibration properties of the model are 
assessed to verify the validity of the model. 


 
Is there a relationship between the timing of aphasia treatment and its efficacy? 


In the narrative review in Chapter 4.1 we discuss that there is little evidence for a 
relationship between the timing of SLT and its efficacy, as there are no RCT’s directly 
comparing early initiated treatment to deferred treatment. Evidence from the field of animal 
studies and motor rehabilitation is explored to provide insights into a possible relationship 
between timing of treatment and its efficacy.    


The design and methods of the third Rotterdam Aphasia Therapy Study, RATS-3, are 
introduced in Chapter 4.2. The results of this randomized controlled trial on the efficacy of 
early initiated CLT are presented and discussed in Chapter 4.3.  


As initial aphasia severity is thought to be related to recovery potential, we compare 
recovery profiles according to three levels of baseline aphasia severity in Chapter 4.4. The 
impact of CLT and communicative treatment on the recovery of aphasia in these three 
severity groups are compared also.  


 
The principal findings of the studies discussed in the chapters of this thesis, and their clinical 
implications, as well as directions for future research are discussed in Chapter 5. A summary 
of the main findings is provided in Chapter 6. 
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