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1. INTRODUCTION SECTION 

The guidelines have been developed by a multidisciplinary team, specialists in 

rehabilitation of children and youth with acquired brain damage from Romania, France and 

Denmark. 

 This guideline contains best practices and procedures of work in rehabilitation of children 

and young people with acquired brain damage from participant countries.  

 The innovation consists in development of a coherent approach to planning a rehabilitation 

process based on an interdisciplinary systematic and individual clarification of the child/young 

person’s total disability in all relevant areas. 

  The report is the basis of the common conclusions about the rehabilitation effort that must 

be made with respect to the content, timing and intensity. 
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1.1. Purpose of the guideline 

Acquired brain injury (ABI) considered a significant public health issue can cause lifelong 

disability in children. Significant impairment in an individual’s physical, cognitive and 

psychosocial functioning may become fully apparent when developmental demands increase. It is 

therefore necessary to provide organized long‐term follow‐up for children post ABI.  

The need for harmonization development of a unitary system in medical education and 

practice across Europe with common standard procedures is a well known fact and it is the purpose 

of this guideline.  

There is a huge need to introduce and implement a more inter-disciplinary oriented 

rehabilitation practice as well as a better inter-connection between the four phases of the 

rehabilitation process:  

I. pre-hospital/emergency treatment;  

II. rehabilitation during hospitalization;  

III. rehabilitation after discharge;  

IV. continued development phase. 

 

 

 

 

 

 

 

 

 

                                                                            



 
 

 

 

Figure 1. Flow chart indicating the various steps followed by the child post ABI.1 

  

 
1 Chevignard et al. 2009 Child: care, health and development, 36, 1, 31–43. 



 
 

 

1.2. Target group  

This guideline addresses to medical professionals working in the field of pediatric 

neurology, neuro-physiology and neuro-pedagogical rehabilitation of children and young people.  

This refers to medical doctors - residents or specialists in rehabilitation, physiotherapists, 

psychologists, occupational therapists, speech therapists, orthoptists and other types of specialists 

involved in ABI rehabilitation. 

 

Figure 2. Rehabilitation Team 

 

We also address to children and youth with acquired brain damage by enforcing quality of 

medical, psychological and pedagogical services, increasing the level of health care, decreasing 

the rehabilitation time and costs.  

 

 

 

 

 

 



 
 

 

1.3. Objective of the present guideline 

 Our aim is to promote a comprehensive and efficient guideline of rehabilitation in pediatric 

population with ABI, that could help professionals all over the world, in the therapeutically 

approach of this pathology based on research evidence in the literature and on our clinical 

experience. 

 

Thus our objectives were:  

 

 

 

 

 

 

 

  

 

To conduct a medical literature research regarding rehabilitation of children and 

youth with acquired brain damage 

 

To select the most common evaluation protocols and rehabilitation procedures in all 

participant countries  - clinical protocols for the assessment and management of 

patients with Acquired Brain Injury (ABI) 

 

To elaborate a guideline for best practices in neurorehabilitation of children and 

young people with Acquired Brain  Injury 

 

To create an e-Learning platform in order to give rehabilitation professionals and 

students the possibility to follow training materials and to evaluate their knowledge 



 
 

 

1.4. Definitions  

 Acquired Brain Injury (ABI) is a general term referring to brain damage that occurs after 

birth from a traumatic or non-traumatic event, with marked variability in outcome. It can be 

divided into two categories: non-traumatic and traumatic. 

A. Non-Traumatic Brain Injury is damage to the brain caused by illness such as meningitis or 

encephalitis, oxygen deprivation (anoxia),  stroke, brain  tumors,  ingestion of toxic substances 

(neurotoxic poisonings),  metabolic disorders.  

▪ Encephalitis is an inflammatory disease of the brain. When involves the meninges as well, 

it calls meningoencephalitis. 

▪ Cardiac arrest (CA) is defined as “cessation of cardiac mechanical activity, determined 

by the inability to palpate a central pulse, unresponsiveness and apnea”1. 

▪ A brain tumor is a mass or growth of abnormal cells into the brain. 

Figure 3. Non-traumatic brain injury causes 

 

 



 
 

 

B. Traumatic Brain Injury (TBI) is damage to the brain caused by a traumatic event (such 

as, a blow to the head, a fall, a motor vehicle collision or a sports related injury).   

 

 

Figure 4. Traumatic brain injury causes 

 

  



 
 

1.5. Classification of TBI 

 TBI can be classified based on severity, mechanism (closed or penetrating head injury), or 

other features (e.g., occurring in a specific location or over a widespread area).  

 Usually is classified as mild, moderate, or severe, on the basis of the initial Glasgow coma 

scale (GCS), score recorded in the emergency room, the duration of loss of consciousness (LOC), 

and duration of post-traumatic amnesia (PTA).1  

 

Figure 5. Classification of traumatic brain injury severity 

 

Mild TBI can result from any type of mechanical force impacting on the cranium, without 

loss of consciousness or within 30 minutes, with very good prognosis. The typical clinical course 

of uncomplicated mild TBI (no brain lesions on CT scans) diagnosed in the emergency room is 

the clearing of confusion within 24 h. Post-concussion symptoms, including somatic (headaches, 

dizziness), cognitive (poor attention and memory), and emotional symptoms (irritability, 

depression), gradually pass in most patients with mild TBI during the following 12 weeks. 

 

Moderate to Severe TBI has been strongly associated with persistent moderate or severe 

disability and it occurs in road traffic accidents (motor vehicle collisions, pedestrian collisions, 

motorcycle, or bicycle accidents), blunt trauma to the head, domestic accidents and other causes. 

 

The main early rehabilitative goals are: 

• to wean patient from endotracheal and nasogastric tubes 

• progressive withdrawal of drugs used to control neurovegetative crises and drug 

management of possible behavioral disorders 

• drug management of epilepsy 

• to avoid sensory overstimulation of the patient but ensure a soft and affective environment, 

regulated by day-night cycles in order to facilitate the new acquisition of sleep - 

wakefulness rhythms 

https://en.wikipedia.org/wiki/Closed_head_injury
https://en.wikipedia.org/wiki/Penetrating_head_injury


 
 

• to avoid undesirable postures and secondary lesions such as muscular contractures, 

pressure sores and preserve muscular strength and a good joint range of motion 

• to provide patients with all useful facilities 

• to stimulate progressive awareness and start cognitive rehabilitation 

• to provide the family with psychological support. 

The main long – term goals of the rehabilitation:  

- To facilitate the cognitive recovery 

- To promote the recovery the motor skills 

- Manage the co morbidities and minimize the complications 

- To maximize the potential for functional independence at the level of impairment 

- To help the reintegration into the child’s home, school and community 

 

2. ASSESSMENT AND REHABILITATION IN HOSPITAL 

Children and adolescents with TBI are a heterogeneous group with varied and complex 

sequel that can change over time and require a comprehensive, multidisciplinary evaluation during 

rehabilitation to promote recovery and to facilitate a smooth transition to home and school. 

  Assessment and process of rehabilitation must be multidisciplinary, whereby specific 

problems are addressed by experts. A multidisciplinary approach permits a comprehensive 

assessment, facilitates the identification of main rehabilitative goals and makes the management 

of rehabilitative plan easier. 

An interdisciplinary treatment plan is tailored to each individual by the rehabilitation team 

and can include the service of:     

Assessment of children with TBI takes into account the child's behaviors, strengths, and 

needs over the course of development and rehabilitation, including school and community re-entry. 

Assessment requires ongoing collaboration with the family and medical, surgical, rehabilitation, 

and educational professionals. 

The assessments are depending on the stage of the patient at the arriving in the 

Rehabilitation Department, especially the consciousness state. Some of the assessments are 

possible only if the child is conscious and capable of executing/ responding to some orders. Once 

the assessments are performed, the goals of the rehabilitation plan are established. 

 

 

 



 
 

The following areas should be assessed once consciousness has been regained:2 

 

Table 1. Assessed areas after regaining consciousness 

 

Initially, the child is treated in bed but when the basic clinical features have stabilized, the 

patient is carried out of the room and rehabilitation continues in specific treatment rooms. 

Treatment and stimulation must not overload the child, because usually his attention and 

information processing abilities are reduced in span and duration. 

 

MOTOR DEFICITS 

Muscle weakness and paralysis 

Abnormal muscle tone (spasticity) 

Deficits in joint range of motion 

Ataxia/incoordination 

SENSORY DEFICITS 
Visual loss 

Hearing loss 

PHYSICAL SYMPTOMS 

Headache 

Fatigue 

Pain 

DYSPHAGIA 

SEIZURES 

COGNITIVE 

IMPAIRMENTS 

Memory 

Concentration  

Orientation 

SPEECH PROBLEMS 

REDUCED SPHINCTER CONTROL 

EMOTIONAL, PSYCHOLOGICAL AND NEUROBEHAVIORAL PROBLEMS 

IMPAIRED 

FUNCTIONAL 

MOBILITY 

Hanging and maintaining body position 

Carrying, moving and handling objects 

Walking and moving  

Mobilizing with the aid of assistive technology 



 
 

 

 

Figure 6. The rehabilitative therapies 
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2.1. Consciousness assessment 

The state of consciousness comprises either the state of wakefulness, awareness, or alertness 

in which the person can be readily awakened.  

Consciousness is defined as the state of being aware of physical events or mental concepts. 

Conscious patients are awake and responsive to their surroundings (Marcovitch, 2005). 
 

Patient is not aware when it’s an intermediate stage of transition between being not aware and 

conscious. Cohadon (2003) claims that consciousness could be explained as being aware of 

oneself, others , the surrounding environment, responding to stimuli. So, being conscious requires 

two components - the waking state and the contents . Those involve brain structures and networks 

between them (Jennett 2002, Laureys et al 2004). These cortical and subcortical structures are - 

reticulo-talamo-cortical system, cortical mantle, memory circuits. Eye opening and brain stem 

reflexes determine the base to evaluate the functional integrity of the vigilance. The content 

requires a waking state to be active. ( The Multi Society Task Force on PVS 1994, Laureys 2005, 

Zeman 2001) 

Table 2. Classification of TBI severity 

 

Criteria for PTA (posttraumatic amnesia)  testing: 
Eligible patients are those with a history of a blunt head injury and must meet the following 

criteria: 

1. Closed head injury within 24 hrs of presentation 

2. Glasgow Coma Scale (GCS) of 13-15 

3. Opening eyes spontaneously (GCS eyes score 4) 

4.  Obeying commands (GCS motor score 6) 

 

Assessing the level of consciousness (using the AVPU scale), pupillary assessment, and 

sometimes the Glasgow Coma Scale. Staff caring for a patient with a head injury admitted for 

observation should all be able to assess: 

-  Respiratory rate; heart rate; temperature; blood pressure; blood oxygen saturation; 

https://sites.google.com/site/activecarephysiotherapyclinic/consciousness-assessment


 
 

-  Glasgow Coma Scale (GCS); 

-  Pupil size and reactivity; 

-  Limb movements (NICE, 2007).   

 

- During the initial rapid assessment of the critically ill patient, it is helpful to use the AVPU 

scale, with an examination of the pupils; the paediatric GCS should be used in the full 

assessment (Smith, 2003). NICE (2007) recommends using GCS to assess all patients with 

head injuries. 

Before assessment, ascertain the patient’s acuity of hearing, medical history and any indications 

that may affect level of consciousness. 

 

The AVPU scale is a quick and easy method to assess level of consciousness : 

• Alert; 

• Responds to voice; 

• Responds to pain; 

• Unconscious (RCUK, 2006). 

 

AVPU is incorporated into many early-warning score systems for critically ill patients, as it is 

simpler tool than GCS, but is not suitable for long-term observation. 

 

Table 3. Pediatric Glasgow Coma Scale - routine tool for assessment the level of consciousness  

 

The recovery of consciousness has three levels - coma, vegetative state and minimally conscious 

state. 



 
 

Diagnostic levels of response:   

a) Vegetative state (VS)  

– No response 

– Reflexive response 

– Withdrawal response  

 

b) Minimally conscious state minus (MCS-) 

– Localizing response  

 

c) Minimally conscious state plus (MCS +) 

– Differentiating response  

 

Clinical examination : 

 

    a) Spontaneous response  

                – Without stimuli 

                – Occurs for no reason  

    b) Response to stimuli  

                 – Incidental to environmental stimuli  

                 – Response to a specific administered stimuli at a specific level  

     c) Meaningful behaviours  

 

Disorders of consciousness (DOC), such as coma (C) , unresponsive wakefulness syndrome 

(UWS) and minimally conscious state (MCS), are commonly caused by severe brain damage.  

 

Coma - defined by Jennet and Teasdale (1981) as a clinical condition characterized by absence of 

eye opening , no comprehensible speech , lack of response to command- low arousal level and no 

awareness. 

Vegetative state (VS)- higher level of arousal without awareness of self or environment , 

characterized by absence of any adaptive response to the external environment. The term has been 

changed during the time from apallic syndrome to persistent vegetative state, or prolonged post-

traumatic unawareness, post -coma unresponsiveness. In the last years the term used for this type 

of DOC is unresponsive wakefulness syndrome (UWS). 

UWS is the new term for a vegetative state characterized by “wakeful unawareness” (Laureys et 

al., 2010). Patients in UWS show spontaneous eye opening, breathing, and occasionally 

meaningless limb movement, but with no evidence of awareness. Meanwhile, patients that 

demonstrate reproducible but fluctuating behavioral evidence of awareness of self or their 

environment are considered to be in MCS (Machado, 2002) 

VS generally follows coma after the acute brain injury ( trauma, anoxic brain lesion). After several 

weeks of coma, the EEG changes- the sleep wake cycles restored in these patients and clinical 

changes as well - opening of the eyes but without showing signs of awareness. In 1994 the Multi 

Society Task Force on the VS describes the behavioral parameters that define it. 



 
 

1) eye opening without the ability to interact with others, or with surrounding environment, no 

awareness 

2) no evidence of sustained response, reproducible, voluntary response to visual, auditory, tactile 

or nociceptive stimuli 

3) no evidence of language comprehension and verbal production 

4) intermittent wakefulness -sleep wake cycles 

5) autonomic vegetative system and hypotalamic functions which allows life 

6) urinary and fecal incontinence 

7) preservation of the spinal reflexes and brain stem  reflexes 

8) no evidence of major cognitive functions 

Minimally Consciuos State (MCS) - full arousal level and inconsistent but reproducible evidence 

of  awareness ,was defined by the Aspen Consensus Group ( Giacino et al 2002) as a medical 

condition subsequent to the VS , characterized by severe impairment of consciousness with the 

presence of small, but definite , behavioral manifestation of relationship with the environment. 

The patient is able to follow a visual stimulus, response to simple commands, verbal and gestural 

responses, understanding language, appropriate smiles and tears. 

MCS is distinguished from vegetative state (VS) by the presence of behaviors associated with 

conscious awareness3.To make the diagnosis of MCS, limited but clearly discernible evidence of 

self or environmental awareness must be demonstrated on a reproducible or sustained basis by one 

or more of the following behaviors  (J.T. Giacino, PhD; S. Ashwal, MD; The minimally conscious 

state -Definition and diagnostic criteria NEUROLOGY 2002;58:349–353)  

Following simple commands: 

- Gestural or verbal yes/no responses (regardless of accuracy). 

- Intelligible verbalization 

- Purposeful behavior, including movements or affective behaviors that occur in contingent 

relation to relevant environmental stimuli and are not due to reflexive activity. 

- Some examples of qualifying purposeful behavior include: 

- appropriate smiling or crying in response to the linguistic or visual content of emotional but not 

to neutral topics or stimuli 

-  vocalizations or gestures that occur in direct response to the linguistic content of questions 

- reaching for objects that demonstrates a clear relationship between object location and direction 

of reach 

-  touching or holding objects in a manner that accommodates the size and shape of the object 

-   pursuit eye movement or sustained fixation that occurs in direct response to moving or salient 

stimuli 



 
 

- Proposed criteria for emergence from the minimally conscious state (J.T. Giacino, PhD; S. 

Ashwal, MD; The minimally conscious state -Definition and diagnostic criteria 

NEUROLOGY 2002;58:349–353) 

- Recovery from MCS to higher states of consciousness occurs along a continuum in which the 

upperboundary is necessarily arbitrary. Consequently, the diagnostic criteria for emergence 

from MCS are based on broad classes of functionally useful behaviors that are typically 

observed as such patients recover. Thus, emergence from MCS is characterized by reliable and 

consistent demonstrationof one or both of the following3: 

• Functional interactive communication. 

• Functional use of two different objects 

a) Functional communication: accurate yes/no responses to six of six basic situational 

orientation questions on two consecutive evaluations. Situational orientation questions 

include items such as, “Are you sitting down?” and “Am I pointing to the ceiling?”  

b) Functional object use: generally appropriate use of at least two different objects on two 

consecutive evaluations. This criterion may be satisfied by behaviors such as bringing 

a comb to the head or a pencil to a sheet of paper. 

In conclusion : 

                                          COMA 

 

 reflex movements         

 eye opening      

                                      VEGETATIVE STATE 

 response to  

command          

oriented movements 

                                   MINIMALLY CONSCIOUS  

functional  

communication 

functional object use                                         

                                 EMERGENCE    

( Marie-Aure ́lie Bruno et al , Assessment of consciousness with electrophysiological and 

neurological imaging techniques ) 



 
 

Diagnostic tools: 

 

Table 4. JFK Coma Recovery Scale – Revised (CRS-R) 

 

American Congress of Rehabilitation Medicine et al., 2010; Gerrard et al., 2014) 
https://braininjuryguidelines.org/fileadmin/Guidelines_components/Tools-

ressources/TOOLS_AND_RESOURCES.pdf 

 



 
 

2)  Wessex Head Injury Matrix (WHIM)  

                         – Shiel, Wilson, McLellan, Horn and Watson (2000)  

 3) Rancho Los Amigos Levels of Cognitive Functioning –  

Table 5. RANCHO LOS AMIGOS Scale 

RANCHO LOS AMIGOS SCALE  

Level I - No Response. 

Patient does not respond to external stimuli 

and appears asleep. 

Level II - Generalized Response. 

Patient reacts to external stimuli in 

nonspecific, inconsistent, and no purposeful 

manner with stereotypic and limited 

responses.  

Level III - Localized Response. 

Patient responds specifically and 

inconsistently with delays to stimuli, but may 

follow simple commands for motor action.  

Level IV - Confused, Agitated Response. 

Patient exhibits bizarre, nonpurposeful, 

incoherent or inappropriate behaviors, has no 

short- term recall, attention is short and 

nonselective.  

Level V - Confused, Inappropriate, Nonagitated 

Response. 

Patient gives random, fragmented, and 

nonpurposeful responses to complex or 

unstructured stimuli - Simple commands are 

followed consistently, memory and selective 

attention are impaired, and new information is 

not retained.  

Level VI - Confused, Appropriate Response. 

Patient gives context appropriate, goal-

directed responses, dependent upon external 

input for direction. There is carry-over for 

relearned, but not for new tasks, and recent 

memory problems persist.  

Level VII - Automatic, Appropriate Response. 

Patient behaves appropriately in familiar 

settings, performs daily routines 



 
 

automatically, and shows carry-over for new 

learning at lower than normal rates. Patient 

initiates social interactions, but judgment 

remains impaired. 

Level VIII - Purposeful, Appropriate Response. 

Patient oriented and responds to the 

environment but abstract reasoning abilities 

are decreased relative to premorbid levels.  

https://braininjuryguidelines.org/fileadmin/Guidelines_components/Tools-

ressources/TOOLS_AND_RESOURCES.pdf 

 

The Coma Recovery Scale-Revised (CRS-R) is a widely used behavioral assessment scale for 

DOC (American Congress of Rehabilitation Medicine et al., 2010; Gerrard et al., 2014). However, 

high test-retest and interrater variability can influence the accuracy of clinical assessment (Løvstad 

et al., 2010). 

It has 23 items, 6 sub scales ( auditory, visual, motor, oromotor, communication, arousal) 

Assessment scale ranges from higher level cognitive responses to reflexive responses within 

each subscale . 

Significant features  - differentiates between VS and MCS diagnosis 

                                 - tracks patients responses in early stages of recovery  

                                 -  scoring guidelines specify standardised administration  

 

2.2. Paraclinic assessment 

EEG assessment 

The standard electroencephalography (EEG) has a long history of use in the intensive care unit, 

and there is a well documented literature of EEG abnormalities in VS and UWS syndrome 

(Laureys et al., 2010).  

For the comatose patients it is limited and has little diagnostic value, but it could have a prognostic 

value ( in the cases of alpha/theta coma, or burst suppression patterns, it is of unfavorable 

prognosis. When the EEG is reactive to stimulations, or has varying patterns, it is a sign of better 

prognosis).When consciousness is impaired, the EEG becomes slowed, the degree of slowing often 

(but not always) corresponding to the extent to which consciousness is depressed. The slow-wave 

activity may be episodic or continuous and, in the former instance, often shows a frontal emphasis 

and bilateral synchronicity. As the depth of coma increases, the EEG becomes unresponsive to 

afferent stimuli, and its amplitude diminishes until eventually it becomes flat and featureless, 

sometimes preceded by a burst-suppression pattern. Such a record should not be taken to indicate 



 
 

that irreversible brain death has occurred (Michael J. Aminoff, in Aminoff's Electrodiagnosis in 

Clinical Neurology (Sixth Edition), 2012 ) 

A second step can be taken with qEEG which gives access to a wide spectrum of objective 

measurements of cerebral activity providing information on the state of consciousness of a patient.  

A third approach is recording the ERPs ( event related potential), short latency ERPs or exogenous 

components are elicited by external stimulations. When absent, these ERPs are associated with 

bad outcome, although if present they are not necessarily related to recovery. Second, endogenous 

components or cognitive ERPs aim to assess cognitive residual functions and consciousness . 

Indeed the amplitude of the components is different in passive and active paradigms hence 

providing a marker of consciousness.  

Once that signs of consciousness have been observed in a patient, EEG based brain computer 

interface could prove useful in providing a mean of communication for patients in minimally 

conscious states (Electrophysiological investigations of brain function in coma, vegetative and 

minimally conscious patients -R. LEHEMBRE1, et al- Coma Science Group, Cyclotron Research 

Centre and Neurology Department, University of Liège, Belgium; Neurology Department, CHU 

Sart Tilman Hospital, University of Liège, Belgium ) –  

Table 6. EEG Patterns 

 

 

 

 

 

 

 

 

 

 

 

 

 

R. LEHEMBRE et al, Electrophysiological investigations of brain function in coma, vegetative 

and minimally conscious patients, Archives Italiennes de Biologie, 150: 122-139, 2012 



 
 

Neuroimaging 

New imaging techniques like PET and fMRI have been used to assess brain function in VS and 

MCS cases ( Laureys et al 2004) . In patients with VS has been described a fusiform gyrus activity, 

auditory temporal area and related structures after click stimulation in VS with decreased 

functional connectivity ( Laureys et al 2000) and higher brain activity in MCS compared to VS ( 

Boly, Faymonville et al 2004). Therefore, apparently the acoustic stimulus has an favorable role 

in awaking patients with DOC. 

In the last years many efforts have been focused on identifying efficient awakening methods for 

DOC. Sensory stimulation (especially acoustic stimuli) is an experimental awakening approach 

that exhibits superiority over non-invasive methods and has low risk. It is based on the idea that 

sensory stimulation may potentially affect neural networks, accelerate brain plasticity, and avoid 

sensory deprivation (Herdener et al., 2010; Luo et al., 2012; Zhu et al., 2014).  

The “arousal and mood hypothesis” explains the enhancing effect of music and a subjects’ own 

name (SON). As emotionally salient content, music and SON have proven to elicit enhanced 

spontaneous brain responses in distributed brain networks. Moreover, they activate limbic and 

paralimbic structures, as well as the reward circuit (Janata, 2009; Castro et al., 2015; Schnakers 

et al., 2016; Tacikowski and Ehrsson, 2016).  

Similarly, the moderate brain arousal model postulates that white noise regulates dopamine 

transmission and facilitates signal transmission in the brain (Soderlund et al., 2016).  

Dopamine is related to attention, cognition, and motivated behavior (Sikström and Söderlund, 

2007).  

There are current studies on the effectiveness of auditory stimulation for DOC, but the results vary 

because of the various assessment indicators, heterogeneous patient groups, and multifarious 

sound characteristics of the stimulation materials used in different studies. Hence, in this study, 

we compared stimulation awakening effects in the same subjects, who were stimulated with three 

acoustic stimuli: music, SON, and white noise.The Coma Recovery Scale-Revised (CRS-R) is a 

widely used behavioral assessment scale for DOC (American Congress of Rehabilitation Medicine 

et al., 2010; Gerrard et al., 2014).  

However, high test-retest and interrater variability can influence the accuracy of clinical 

assessment (Løvstad et al., 2010). Quantitative electroencephalography (QEEG) as a non-invasive 

and objective assessment method may qualify as an alternative. The power spectrum is divided 

into four bandwidths (δ, θ, α, β). Among these, increased δ and θ activity usually reflects 

encephalopathy and/or structural lesions, which are interpreted as poor outcome predictors for 

DOC (Fingelkurts et al., 2011).  

Additionally, α and β power is associated with chance of recovery (Babiloni et al., 2009).  

A previous study found that δ+θ/α+β value was a sensitive index for brain function in DOC. 

Further, CRS-R score is strongly associated with spectral EEG at rest (Lechinger et al., 2013). 



 
 

However, there is insufficient evidence on validity of clinical prognosis, and few studies have 

explored the diagnostic and prognostic use of QEEG with stimulation settings. Functional 

neuroimaging demonstrates that DOC prognosis can be predicted by analysis of specific brain 

areas (Leon-Carrion et al., 2012).  

In contrast to QEEG studies on precise temporal resolution, analysis of distinct lobes is scarce, 

and only a few studies have investigated the predictive value of QEEG in susceptible regions 

(Effect of acoustic stimuli in patients with disorders of consciousness: a quantitative 

electroencephalography study,Min Wu, Wang-Xiao Bao, Jie Zhang, Yang-Fan Hu,, Jian Gao, and 

Ben-Yan Luo, PhD, Neural Regen Res. 2018 Nov; 13(11): 1900–1906) 

 

Rehabilitation programs 

Multi-sensory stimulation programs 

Many authors present the usefulness of rehabilitation programs of sensory stimulation for the 

improvement of awareness. Intensive multi sensory stimulation programs have been proposed by 

Doman et al (1993), 15-20 min every hour, repeated for 12-14 h/day, 6 days/week.  

Mitchell et al ( 1993) have proposed cycles of 10-60 min stimulation a day of a single mode and 

multimodal stimulation ( sensory, visual, auditory, olfactory and tactile stimuli). 

The patients were evaluated periodically using the CRS-R , GCS and cognitive complex 

assessment.( The altered state of consciousness -clinical assessment and monitoring , Maria 

Grazia Inzaghi, Mateo Sozzi) 
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2.3. Posttraumatic epilepsy 

Posttraumatic epilepsy (PTE), defined as recurrent, unprovoked seizures after traumatic brain 

injury (TBI), is a sequela for 10—20% of children suffering severe traumatic brain injury 

(Appleton and Demellweek, 2002; Barlow et al., 2000). 

 

Traumatic brain injury (TBI) is a well-known risk factor for epilepsy, especially in the moderate 

and severe cases. The risk for epilepsy remains elevated even ten years after injury. 

 

Two main types of epileptic seizures (ES) may appear following an acute brain injury. Acute 

symptomatic seizures are events occurring in close temporal relationship with acute brain damage 

(within one week) (Beghi et al., 2010).  

After TBI, the occurrence of seizures has been categorized as immediate (<24 h), early (1–7 d), or 

late (>1 wk)1. 

Structural epilepsy occurs after diseases or injuries producing structural changes in the brain (Berg 

et al., 2010) and it induces ES after the acute phase2. 

 

Many authors associate ES  with severity of TBI : 1) mild TBI (loss of consciousness less than 30 

min and no skull fracture); 2) moderate TBI (loss of consciousness more than 30 min and less than 

24 h, with or without skull fracture); and  3) severe TBI (loss of consciousness greater than 24 h, 

with contusion, hematoma, or skull fracture)3 

The types of seizures after moderate to severe TBI, are generalized, but also focal seizures, and 

focal seizures with secondary generalization4. 

 

Pathogenic mechanisms 

1) In acute phase after mechanical forces directly impact the brain tissue, causing parenchymal 

and vascular damage, acute edema, increased intracranial pressure. Early  post traumatic 

seizures  has been reported in up to 42.5% of pediatric TBI with possible mechanisms 

associated with increased intracranial pressure and increased cerebral metabolism. 

2) In a secondary phase there is a failure of auto-regulation leading to cerebral ischemia, an 

increase in brain metabolism, post-traumatic cerebral ischemia, release of excitatory 

neurotransmitters, and cellular energy failure. Additionally, secondary injury can be 

exacerbated by difficulty regulating external insults such as hypoxia, hypotension and 

hyperthermia that lead to further damage. The secondary injury phase has a significant impact 



 
 

on mortality and morbidity after TBI (Continuous Electroencephalography in Pediatric 

Traumatic Brain Injury: Seizure Characteristics and Outcomes, Jarin Vaewpanich, MD) 

 

Initial assessment 

It’s very important to have a systematic assessment in the acute phase - pediatric GCS scale, CSR-

R scale (for the state of consciousness), evaluation of posttraumatic amnesia, continuous EEG 

recording (in ICU department), brain CT /MRI. Also evidence of hypotension and hypoxia, 

maintenance of cerebral perfusion pressure and decreasing cerebral metabolism by preventing the 

development of posttraumatic seizure (PTS) require vigilance and aggressive management for 

favorable pediatric TBI outcomes. 

 

The management of severe TBI focus on how to prevent and treat secondary injury to avoid further 

brain damage5.  Aggressive treatment of increased intracranial pressure, hypotension, hypoxia, 

hypercarbia, and fever are major concerns in the guidelines5. One other therapy that has significant 

impact to the outcome of pediatric TBI is antiseizure prophylaxis. Even there is no first line 

antiseizure treatment, however Levetiracetam is the most indicated in acute phase. Early detection 

and treatment of a PTS has an important effect on the mortality and morbidity rate in pediatric 

TBI.6,7 

 

Diagnosis of PTS is challenging in a patient who does not exhibit symptoms of clinical seizures. 

Subclinical, as well as clinical, seizures have shown to increase secondary injury.8-10 

Therefore, early detection and judicious management of clinical and subclinical PTS can lead to 

decreased morbidity and mortality in pediatrics TBI. 

Continuous electroencephalography (cEEG) is considered the best diagnostic study for all 

seizure diagnosis in TBI.11 Continuous EEG also provides additional information in the prognosis 

of TBI patients.12 

Diagnosis of early PTS requires both clinical observation for seizure activity and cEEG monitoring 

to detect subclinical seizures, particularly for those patients with severe TBI, and who are 

comatose, as they have increased risk of early PTS occurrence.13 

Continuous EEG is also the most sensitive bedside diagnostic study used to diagnose subclinical 

seizures, and it is recommended for all TBI patients with a Glasgow Coma Score (GCS) lower 

than 8 and an unexplained or persistent altered consciousness14. This monitoring modality has been 

used to improve seizure detection and guide therapy. One study of pediatric patients with acute 



 
 

encephalopathy and TBI found that cEEG led to management changes that included starting or 

escalating antiseizure medication to terminate seizure activity15. Furthermore, the detection of 

background reactivity on cEEG, present in the sleep stage, has been associated with poor outcomes 

in TBI patients16,17 . 

Because PTS impacts patient’s functional outcomes and mortality, cEEG has been used with 

increasing frequency in both pediatric and adult TBI patients for early detection and therapy. 

 

Treatment  

Several AEDs, such as phenytoin, phenobarbital, carbamazepine and valproic acid, are effective 

for the prevention of early PTS, but not late PTS or PTE (class I and II studies) 

However, prophylactic treatment with phenytoin or carbamazepine were effective in reducing the 

risk of early, but not late, PTS 18,19 .  

These studies have led to the recommendation of prophylactic AED therapy during the first week 

after TBI, but not continuing AED therapy beyond then unless late PTS develop 20.  

No randomized controlled studies of AEDs have compared the different AEDs for the 

symptomatic treatment of seizures in PTE. The presence of other comorbidities, including 

psychiatric symptoms such as depression, might often dictate the selection of AED treatment, such 

as long-term therapy using lamotrigine 21,22. 
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2.4. The assessment and the rehabilitation of the cognitive – behavioral 

 disorder and language disorder 

There is considerable variability in cognitive outcomes after a TBI in children that depends on: 

brain injury severity1,2 

localization2,3 

complications4 

age at injury5,6 

chronicity of the injury4 

 

Cognitive assessment 

Proper time to conduct a neuropsychological evaluation is soon after the resolution of PTA7.  

Typically, it consists7 of: 

- a comprehensive clinical interview 

- administration of psychometric tests that measure specific cognitive domains and psychologic 

functioning. 

Areas of assessment for each cognitive domain: 

- memory8: verbal/ visual memory, implicit/ explicit memory, working memory 

- attention8: orientation, concentration, distractibility, vigilance 

- executive function 8,9: planning, mental flexibility,  self-monitoring, and problem solving  

- language8: comprehension, understanding naming, receptive vocabulary, verbal fluency 

- general intellectual function8: overall mental function 

- psychomotor function8: motor function 

 

Standardized assessment scales for neuropsychological assessments for cognitive function. 

Memory: 

- Wechsler Memory Scale for Auditory Memory, Visual Memory, Visual Working Memory, 

Immediate Memory, and Delayed Memory 

- Benton Visual Retention Test for visual perception and visual memory 

- Rey Auditory Verbal Learning Test for Immediate memory, Delayed Memory 

- California Verbal Learning Test for Immediate memory, Delayed Memory 

- Nepsy test battery - subtests List Memory, Memory for Designs, Memory for Faces, Memory 

for Names, Narrative Memory, Sentence Repetition & Word List Interference  

https://en.wikipedia.org/wiki/Visual_perception
https://en.wikipedia.org/wiki/Visual_memory


 
 

Attention: 

- Nepsy  test battery - subscales: Auditory Attention, Response Set, Clocks, Design Fluency 

 

Executive function: 

- Wisconsin Card Sorting Test for strategic planning, organized searching, utilizing 

environmental feedback to shift cognitive sets, directing behavior toward achieving a goal, 

and modulating impulsive responding. 

- Nepsy test battery- subtest Tower for planning and problem solving 

 

General intellectual function: 

- Wechsler’s Intelligence Scale for Children 

- Raven's Progressive Matrices 

- Raven’s Coloured Progressive Matrices 

 

STRATEGIES FOR COGNITIVE REHABILITATION  

Cognitive rehabilitation and not only based on an assessment and understanding of the person’s 

deficits has two approaches10, 11:  

- “restorative” one - the goal is to achieve functional improvements by “reinforcing, 

strengthening, or reestablishing previously learned patterns of behavior” 

- “compensatory” one- the goal is to enable functional improvement by “establishing new 

patterns of cognitive activity or compensatory mechanisms for impaired neurological 

systems”  

Cognitive rehabilitation refers to various interventions designed to maximize cognitive 

functioning and to minimize the functional consequences of cognitive and behavioral disorders 

after TBI12. 

Individual responses to the cognitive rehabilitation are influenced by the patient's voluntary ability 

to participate in therapy 13. 

Main long term goal of cognitive rehabilitation is to improve the cognitive and the psychosocial 

functioning14. 

 

Cognitive Rehabilitation for Attention 

A rehabilitation training  program consists of tasks with a increasing complexity of attention 

demands designed to improve visual and auditory attention. 



 
 

Components of attention targeted: focused attention, sustained attention, selective attention, 

alternating attention, and divided attention.  

 

Cognitive Rehabilitation for Memory 

The most common and most effective way to manage the memory impairment is to develop 

compensatory strategies  using15 : 

o environmental adaptations – for patients with very severe memory deficits changing or 

adapting the environment to reduce the burden on the patient’s memory (e.g., labels, diaries, 

notebooks) 

o new technology as computer based training 

o new learning strategies- include various mnemonic techniques, such as visual imagery, 

word list, notebook training, using a diary with self-instructional training 

  

Cognitive Rehabilitation for Executive Functioning 

The therapy has to be, at least at times, highly task-oriented and functional with the therapist using 

a direct and concrete style16. 

 

Language assessment 

In children with TBI could be found persistent disorders in speech and language, especially those 

with moderate to severe injured. 

Impairments in the motor aspect of speech (including dysarthria and apraxia) and in the ability to 

use and understand language (including various types of aphasia, impairments in social 

communication) can result after a TBI. 

A language assessment includes evaluation of language (expressive and receptive), speech and the 

physical mechanisms associated with speech production. The impairments in terms of syntax, 

morphology, semantics, and pragmatics are also assess17. 

 

Standardized assessment scales for Language assessment 

 

Receptive language:  

- Peabody Picture Vocabulary Test 

- The Test of Word Knowledge - receptive subtests 

- Nepsy test- subtests: Phonological Processing, 



 
 

Expressive vocabulary: 

- Expressive Vocabulary Test 

- Test of Word Knowledge - expressive subtests 

- Boston Naming Test 

- Verbal fluency test 

- Nepsy test- subtests: Body Part Naming and Identification, Repetition of Nonsense Words, 

Speeded Naming & Word Generation, Oromotor Sequences, 

 

 Language comprehension: 

- Test of Auditory Comprehension of Language 

- Token Test for Children 

- Nepsy test- subtests: Comprehension of Instructions, 

 

Language rehabilitation 

The results of the evaluation will lead to the formulation of a treatment plan. 

The plan should consider  the patient’s anterior communication style and any underlying cognitive 

deficits, give the chance to use communication skills in situations appropriate to the context in 

which the patient will live after discharge,  include the family / carers in developing strategies for 

proper communication (including reinforce their child’s communication attempts), consider the 

need for communication aids ( gesture, communication charts and computerised systems)18.  

Early intervention improves language skills and academic performance of the children with 

language and speech impaired. 

 

Many studies show that among the sequel of acquired brain injury can be included: emotional, 

behavioral, adaptive and social disorders that are considered to have long-term consequences on 

the child's functioning2. 

Assessment of emotional state, including mood, should be undertaken after a TBI. The patients 

should be included into individual and/or group therapies for their emotional difficulties16. 
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2.5. The assessment and the treatment of the spasticity 

The definition of spasticity was "redefined" by an international group of experts who worked in 

the European Union' SPASM program (SPASM- Support Program for Assembly of a Database 

for Spasticity Measurement) and shows that this is "a disordered sensory-motor control, resulting 

from an upper motor neuron lesion” [1], presenting as a involuntary, intermittent or sustained 

muscle’s activation. 

Spasticity is a symptom in Cerebral Palsy (spastic, dyskinetic and sometimes mixed condition) 

and any clinical aspect, as an expression of the neurological lesions from traumatic brain injury, 

meningoencephalitis, brain tumors, being a component of the upper motor neuron syndrome. 

The assessment is delicate because the clinical aspect is polymorph, and when referring to small 

ages it is even difficult to objectify. 

The measurement of spasticity is made:  

- directly, through the estimation of the resistance to passive movement and the limitation of 

the articular mobility and, 

- indirectly, by the evaluation of the spasticity consequences on the following segments: foot, 

knee, hip, fist, elbow, shoulder that can variably influence the general function level- GMFM 

– 66 

Some factors interfere with spasticity (ingrown nails, urinary tract infections, irritations, erythema, 

ulcerations/cutaneous wounds, deep venous thrombosis, undiscovered fractures), clinical 

perception of the spasticity being hypertonia. 

Clinically, can be seen resistance at passive movement and ROM limitations. Thus can be 

evaluated the global muscular resistance (spasticity) and biomechanics disorders (the most 

frequent encountered elements in our clinical observation files). 

CLINICAL EVALUATION SCALES: 

Measuring the resistance to passive movement (the muscular tonus) 

• The Tardieu Scale - is considered to be the most adequate clinical measurement 

• The Ashworth Scale, or Modified Ashworth Scale (MAS) 

• The Penn Scale 

• The Oswestry Scale 

Measuring the movement limitation: Goniometry 

The paraclinical measurement - only in neurophysiopathology studies, in the fundamental research 



 
 

Gait analysis, using a computerized 3D system, is an indirect method of measuring spasticity that 

estimates the functional gait abnormalities.  

SPASTICITY TREATMENT 

1. The kinetic possibilities to inhibit spasticity in Bobath’s  neurodevelopmental program 

(Sherrington’s reciprocal innervations / successive induction principle); 

2. The shock waves for relaxing the muscles using proprioceptive afferents aiming to 

revival the control in the weak/hypotonic muscles. 

3. Pharmacological treatment 

- orally administrated medication  

- intrathecal medication  

- botulinum toxin 
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2.6. The main assessment of the upper limb 

The World Health Organization’s International Classification of Functioning, Disability and 

Health for Children and Youth (ICF-CY) offers a conceptual framework and a common language 

and terminology for recording problems manifested in infancy, childhood and adolescence 

involving functions and structures of the body, activity limitations and participation 

restrictions, and environmental factors important for children and youth. An individual’s 

functioning in a specific domain is an interaction or complex relationship between the health 

condition and contextual factors (i.e. environmental and personal factors).1,2 

 

Figure 7. ICF-CY conceptual framework 

 

The evaluation starts with patient history and approaches to all aspects of functioning and disability 

– impairmens, limitations and restrictions – taking into consideration the enviromental and 

personal factors. 

 

 

 

  



 
 

Patient history 

 

• Age, hand dominance 

• General conditions 

• Previous illness and trauma (with details/description of the event) 

• Pain (location, characteristics, aggravating and relieving factors) 

 

Physical examination 

General inspection 

 

• Asymmetry of shoulders, shape of posture of the hand, and 

difference between both upper extremities 

• Swelling, deformities, and congenital abnormalities 

• Muscle atrophy 

• Skin color changes 

Palpation 

 

• The whole upper extremity – soft tissue, bone, and joints of the 

hand 

• Distal pulses (give information about blood supply of the hand) 

Assessment of Range of Motion (ROM) 

 

ROM will be evaluated in active motion (the patient’s muscle power) and 

passive motion (the freedom of motion of a joint when an external force 

is applied). 

• Shoulder: abduction – adduction; flexion – extension 

• Elbow: flexion – extension 

• Forearm: pronation – supination 

• Wrist: radial – ulnar; extension – flexion 

• Fingers: flexion 

 

Neurologic examination 

Motor examination 

Muscle strength evaluation 

Medical Research 

Council (MRC) 

Scale for Muscle 

Strength3 

The patient’s effort is graded on a scale of 0-5: 

▪ Grade 5: Muscle contracts normally against full resistance. 

▪ Grade 4: Muscle strength is reduced but muscle contraction can 

still move joint against resistance. 

▪ Grade 3: Muscle strength is further reduced such that the joint can 

be moved only against gravity with the examiner’s resistance 

completely removed.  

▪ Grade 2: Muscle can move only if the resistance of gravity is 

removed.  

▪ Grade 1: Only a trace or flicker of movement is seen or felt in the 

muscle or fasciculations are observed in the muscle. 

▪ Grade 0: No movement is observed. 

  



 
 

Sensory Function Evaluation 

 ▪ Usually limited to light touch and pain sensation 

Control and coordination 

Bruininks-

Oseretsky Test 

for Manual 

Proficiency4 

▪ Fine motor precision 

▪ Fine motor integration 

▪ Manual dexterity 

▪ Upper limb coordination 

Cerebellar tests 

 ▪ Finger to nose test 

▪ Assess for rebound phenomenon 

▪ Assess tone 

▪ Assess dysdiadochokinesia 

 

Muscle Spasticity Measurement 

Modified 

Ashworth Scale 

(mAS)5 

mAS is a rating scale to measure tonus abnormality used in is clinical 

measure of muscle spasticity.  

▪ 0: No increase in muscle tone 

▪ 1: Slight increase in muscle tone, manifested by a catch and 

release or by minimal resistance at the end of the range of motion 

when the affected part(s) is moved in flexion or extension 

▪ 1+: Slight increase in muscle tone, manifested by a catch, 

followed by minimal resistance throughout the remainder (less 

than half) of the ROM 

▪ 2: More marked increase in muscle tone through most of the 

ROM, but affected part(s) easily moved 

▪ 3: Considerable increase in muscle tone, passive movement 

difficult 

▪ 4: Affected part(s) rigid in flexion or extension 

Tardieu Scale6 

The Tardieu Scale is a clinical measure of muscle spasticity for use with 

patients with neurological conditions which quantifies spasticity by 

assessing the muscle’s response to stretch applied at given velocities. 

 

Functional Independence Measure 

Functional 

Independence 

Measure (FIM)7 

Motor evaluation 

▪ Self-care (eating, grooming, bathing, dressing, toileting) 

▪ Sphincter control (bladder and bowel management) 

▪ Transfers (bed, chair, wheelchair; toilet; shower, tub) 

▪ Locomotion (walk/wheelchairs, stairs) 

Cognitive assessment 

▪ Commnunication (comprehension, expression) 

▪ Social cognition (social interaction, problem solving, memory) 

Scores: 

Independence (NO HELPER)  

▪ 7 – Complete independence (no helper, no setup, no device)  

▪ 6 – Modified independence (device, extra time, safety) 



 
 

Modified Dependence (HELPER NEEDED)  

▪ 5 – Supervision (standby assist, setup)  

▪ 4 – Minimal assist (patient = 75%+)  

▪ 3 – Moderate assist (patient = 50% to 74%)  

Complete Dependence  

▪ 2 – Maximal assist (patient = 25% to 49%)  

▪ 1 – Total assist (patient = less than 25% 

 

Evaluation of Activities  

Action Research 

Arm Test 

(ARAT)8 

Assess specific changes in limb function among individuals who 

sustained cortical damage resulting in hemiplegia.9  

It assesses a patient’s ability to handle objects differing in size, weight 

and shape and therefore can be considered to be an arm-specific measure 

of activity limitation. 

ABILHAND10/ 

ABILHAND-

KIDS11 

Measures manual ability according to an individual’s perceived difficulty 

performing daily bimanual tasks using a  questionnaire. 

Jebsen Hand  

Function Test 

(JHFT)12 

JHFT assesses fine motor skills, weighted and non-weighted hand 

function activities during performance of activities of daily living. 

Wolf Motor 

Function Test13 

WMFT quantifies upper extremity motor ability through timed and 

functional tasks14 
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2.7. Upper limb rehabilitation program 

The main objective of the rehabilitation programs is to help patients to achieve the highest level 

of independence possible so they could return to function in their family and/or school 

environments. The rehabilitation program should adapt to each person’s movement limitations 

knowing that “every patient is different”.1,2  

 

The objectives of rehabilitation program are:  

• to achieve a maximal functional ROM 

• to maintain a correct posturing in order to avoid deformity at rest and/or during active 

movement;3  

• to correct compensatory or stereotypical movement patterns; 

• to normalize muscle tone (reducing spasticity/ increasing the tonus of hypotonic 

muscles); 

• to avoid muscle and joint stiffness; 

• to improve joint stability and integrity; 

• to improve movements’ coordination; 

• to reduce edema and pain; 

• to regain physiological sensory level. 

 

The interventions used in upper limb rehabilitation programs are: 

• Physical therapy; 

• Hydrotherapy;4,5 

• Robot-assisted therapy;6 

• Virtual reality;7 

• Physiotherapy; 

• Occupational therapy; 

• Edema management (e.g. massage, compression bandaging and garments, ultrasound); 

• Splinting (resting and functional); 

• Compensatory strategies (e.g. energy conservation techniques, work or home 

modifications, assistive devices); 

• Sensory retraining; 

• Spasticity treatment. 



 
 

 

Physical exercise and conditioning not only have therapeutic effects on physical condition and 

function, but also beneficial effects on neuroplasticity and cognition as well as slowing 

neurodegenerative processes.8 

- Aerobic exercise can result in a lower resting heart rate, lower blood pressure, positive 

changes in muscle oxygen uptake, increased VO2max.  

- Resistance training improve muscle force, power, muscle endurance, and increased bone 

mass density.  

- Isometric exercises can activate muscles without joint involvement.  

 

Flexibility defined as “the total achievable excursion (within limits of pain) of a body part through 

its range of motion”9 is an individually variable, joint-specific, inherited characteristic that 

decreases with age; varies by gender and ethnic group; bears little relationship with body 

proportion or limb length; and most important, can be acquired through training.10,11 ,12 ,13 ,14 ,15 

• Stretching increases ROM and it’s defined as an activity that applies a deforming force 

along the rotational or translational planes of motion of a joint.  

• Mobilization, used to maintain flexibility, moves a joint through its range of motion 

without applying a deforming force.16 

Proprioception is the process by which information about the position and movement of body 

parts is transmitted from proprioceptive organs (muscle, skin, ligaments, and joint capsules) to the 

central nervous system for an effective and safe performance of motor tasks.  

 

Hidrotherapy minimises aches and pains, helps strengthen weak musculature, increases 

flexibility with minimal impact on joints and improves general fitness. 

 

Rehabilitation of the upper extremity is difficult. It has been reported that 75%–95% of patients 

post stroke learn to walk again, but 55% have continuing problems with upper extremity 

function.17,18 Virtual Reality simulates real-life activities helping patients to work on self-care 

skills in a setting that is usually impossible to create in a hospital environment. After an ABI, mass 

practice, task-oriented arm training of the upper limb can help the brain “re-program” itself and 

form new neural connections. These new connections stimulate recovery of motor skills.  

 



 
 

Recovery of motor impairment can be divided into neurological and functional recovery. While 

neurological recovery can differ by lesion or its location, the degree of functional recovery depends 

on motivation for rehabilitation and the external environmental factors.19 Early rehabilitation has 

an important role in recovery of motor function and robot-assisted therapy is a good adjunct to  

conventional rehabilitation therapy.20 
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2.8. The assessment of motor deficit of the lower limbs, functional mobility 

and gait 

The assessment of children and youth with ABI should begin as soon as possible, when the patient 

is still in intensive care unit.  

The severity of the motor deficit depend on size and site of the cerebral lesion. In children, the 

motor disabilities interfere with the growth process, leading to weight and stature problems [1] 

and bone deformities. It is therefore very important to correctly assess the impact of ABI on motor 

and orthopedic development, which depends on the age of child when the acute injury occurs. 

Even if the motor function often improves after the acute stage, there are some long-term 

consequences in sensori-motor functions that may persist [2]. 

The assessment of the motor deficit depends on the on the consciousness state and cognitive and 

behavior problems, which are very common in ABI and they are interfering with the 

comprehension and executing functions [3, 4].  There are scales common for the assessment of 

lower and upper limbs, but there are also specific scales that includes the ability of the patient to 

stand or to walk.  Most of the rating scales are not specific for children with ABI, their validity 

and reliability being proved in other pediatric pathologies. The application of some of them (like 

the MRC) is extrapolated from adult pathology.   

  

The assessment motor deficit should include the following items [5]: 

1) The evaluation of the muscle weakness and paralysis according to the MRC scale; the 

possibility of performing this assessment is totally dependent on the consciousness state 

and comprehensive ability of the patient; 

 

2) The evaluation of the spasticity using Tardieu scale and/or modified Ashworth scale; 

It appears that Tardieu scale is a more appropriate clinical measure for the spasticity 

(defined as the velocity depending increase in the muscle stretch reflex) than Ashworth 

scale [6], being able to differentiate the spasticity from contracture in adults [7] or children 

[8].  

 

3) The assessment of the passive joint range of motion; 

The limited passive joint range of motion can have different causes: 

- Spasticity / dystonia or the muscular contracture [7] 



 
 

- Bone or joint complications (the heterotopic ossifications) 

- Associate co morbidities (fractures); 

 

4) The assessment of dyskinetic movement/ dystonia: the most used in clinics for pediatric 

population is the Barry-Albright Dystonia Scale [9]. 

 

5) The assessment of ataxia/ extrapyramidal movements using different pediatric ataxia rating 

scales [10] like the Scale for the Assessment and Rating of Ataxia (SARA) and Brief 

Ataxia Rating Scale (BARS) [11]. 

 

The functional mobility is very important to assess in patients with ABI before starting the 

rehabilitation and should be periodically performed in order to achieve the goals established. The 

entire rehabilitation program has the purpose to gain progressively in functional independence in 

daily life activities.  

The functional mobility should include different assessing items[5]: 

- changing and maintaining body position 

-  balance 

-  carrying, moving and handling objects 

-  walking and moving (including, but not limited to, crawling, climbing, running, 

jumping and swimming) 

-  mobilizing with the aid of assistive devices. 

 

The scales used for functional assessment of the children with ABI are adapted the clinical stage 

of the patient.  

Examples of scales: 

 - The Disability Rating Scale is used to quantitatively assess the impairments of the children with 

brain trauma, in a post-coma stage. The discriminating power of this scale in the follow-up and 

rehabilitation works better during the wake phase and the functional recovery phase [12]. 

- The WeeFIM (functional independence measure for children) allows evaluating functional skills 

of the child and measuring the need for assistance in performing significant daily activities (in 3 

main fields: self-care, mobility and cognition). This is also a scale that can evaluate the functional 

improvement over years of evolution after the ABI [13].  



 
 

- The HiMAT (High-level Mobility Assessment Tool) is a reliable, valid and sensitive measure of 

high-level mobility skills of children with moderate and severe brain trauma. These high mobility 

skills are modified in TBI children [14]. 

Balance was also assessed in children and adolescents with mild brain trauma using different 

scales: Bruininks - Osteresky Test- second edition, Balance Error Scoring System and 

Community Balance and Mobility Scale [15].  

The gait of the children with ABI is affected by all types of motor impairments (spasticity, 

muscular paralysis, dyskinetic movements, and limited joint range of motion). It is also one of the 

main goals in rehabilitation in order to gain in functional independence. 

A precise evaluation of the gait, in conjunction with all the motor impairment assessment, could 

provide specific information of the factors contributing to the walking anomalies and guides the 

therapeutic strategy.   

Different possibilities exist to evaluate the gait, starting from the visual/ video recording, using a 

GaitRite to measure the spatiotemporal parameters of walking, or instrumented gait mats, inertial 

sensors [16], or using different scales like Physician Rating Scale [12]. The Multifactorial gait 

analysis, using 3D motion cameras and force plates remains the gold standard tool of evaluation 

of human motion. There are studies evaluating the gait after concussion [16]. 27% of the studies 

were evaluating single task simple gait included adolescents. One of their conclusion was that gait 

is abnormal acutely after brain trauma but generally resolves over time. 

Some other studies assessed gait parameters in children with brain trauma. They found a 

significantly greater variability in step time and step length in comparison with controls and a 

lower mean strength values in the knee extensor and hip abductor muscle groups [17].  The same 

authors previously found that ambulatory children post-severe TBI had decreased balance 

performance decreased gait speed and increased step length variability as compared to age-

matched healthy controls [18].   

Gait Analysis is also very useful to follow the evolution of the gait anomalies over time, in 

particular in children, where the motor deficits interfere with the growth period. In a follow-up 

study, significant improvements in gait parameters were observed, but differences in gait velocity 

and stride length of children with brain injuries were still present about 8 months after TBI [19].  

 

Keywords: motor impairment, MRC, spasticity, children, Tardieu scale, modified Ashworth scale, 

dystonia, ataxia, functional scales, gait 
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2.9. Motor rehabilitation and gait recovery 

Recovering the mobility and an assisted or independent gait is one of the most important goals in 

rehabilitation.  

Currently, there is no systematic evidence and consensus about the most used and appropriate 

therapies in the rehabilitation process of children with ABI, conducting to precise 

recommendations. Many of the recommendations are extrapolated from findings in populations 

with other brain injuries (not particularly acquired) or in mixed populations including some people 

with TBI. 

The physical rehabilitation should start very early, from the Neurological Intensive Care Units [1, 

2] and it establishes progressive targets in each clinical phase, adapted to the state of evolution of 

the patient.  

At the beginning, the early mobilization by a physiotherapist improves blood circulation, 

ventilation and muscle metabolism [3]. This reduces the physical deconditioning, ventilator 

dependence and risk of complications like infections, pressure ulcers, osteoporosis, deep vein 

thrombosis, but it also improves the arousal, the functional communication and the psychological 

profile [4]. 

 In summary, the interventions focuses the normalization of the muscle tone, maintaining a correct 

posture in order to avoid deformities, achieving a maximal functional ROM and prevent muscles 

contractures, reducing edema and pain.  Further, the rehabilitation targets are to correct 

compensatory or stereotypical movement patterns, to improve joint stability and balance, to 

recover the sensory function. Physical treatment approaches should take into account the 

associated musculoskeletal injuries, which are common in TBI patients. 

 

From a function point of view, the aims of physical rehabilitation are to: 

• ensure the recovery of normal functioning as far as possible 

• provide compensatory strategies in order to minimize the remaining deficits 

• increase independence through the facilitation of motor control and skills [5]. 

The interventions used in this purpose are: 

✓ Physical therapy (including, motor re-learning, strength training, balance training, 

hydrotherapy) 

✓ Orthotics (postural and functional) 

✓ Early progressive standing ( verticalization) using special devices  



 
 

✓ Posturing in supine position (for the severe cases) and in seating position (in a wheelchair) 

if walking is impossible 

✓ Spasticity treatment (botulinum toxin, oral medication, intrathecal medication  

✓ Treadmill training ( with partial body-weight support for those children who are not 

independently ambulant) [6] 

✓ Occupational therapy 

✓ Motor imagery [6, 7] 

✓ Virtual reality  [8-10] 

✓ Robotic assisted- therapy [11-13] 

✓ Compensatory strategies (home and school adaptations, assistive devices). 

 

Early verticalization using special devices (medical tilt table) is one of the key points of the early 

rehabilitation (see table below). 

Table 7.The clinical benefits of the early verticalization a patient with ABI using a tilt table. 

  BENEFITS OF THE EARLY VERTICALIZATION ON A TILT TABLE 

➢ Increases cardiovascular capacity 

➢ Increasing local blood circulation 

➢ Improving the level of awareness of the patient 

➢ Accelerates locomotor recovery through intensive sensory motor stimulation 

➢ Preventing complications due to immobilization  (contracture, stiffness, 

paraosteoarthropathies) 

➢ Relieving muscle spasms 

➢ Preventing or delaying muscles atrophies. 

The verticalization combined with passive stepping or cycling movements to the legs leads to a 

greater hemodynamic stability [14]. One single-blinded randomized clinical trial on adults with 

disorders of consciousness due to an acquired brain injury showed an improvement of the short-

term long-term functional and neurological outcome of these patients [3]. 

One review of literature found that technology-assisted interventions have the benefit to enhance 

pediatric rehabilitation after TBI (by facilitating engagement/adherence, increasing access to 

therapies, and improving generalization across settings) [15]. Virtual reality seems to improve 

standing and walking abilities, increase the endurance and enhanced autonomy in daily life 

activities for children with ABI [9]. In other studies, improvements were recorded in kinematics 

and symmetry of the walking pattern, using gait rehabilitation in virtual reality [10]. 



 
 

Robotic assisted training alone, or combined with physical therapy or virtual reality, showed 

improvements in functional activities and gait pattern in children and adolescents with ABI and 

demonstrated it to be an elective tool for keeping children’ full compliance to treatment [11-13].  

Keywords: Gait rehabilitation, acquired brain injury, children rehabilitation, robotic- assisted 

training, virtual reality 
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3. PREPARATION FOR DISCHARGE 

Discharge as an inpatient from the rehabilitation centre is an important phase in the care process 

that must be prepared well in advance. This preparation should include all the health professionals 

in the rehabilitation centre who were involved with the patient and must ensure that the continuing 

management of the child and family is adapted to their needs. This phase in the care process must 

be considered as an integral, coordinated act of care that ensures the continuity of care.  

 

Discharge is a time of uncertainty that involves transition from the hospitalised state, during 

which the patient was surrounded by medical and paramedical staff, to real-life in the community. 

Discharge may be home, to medical-social care or another type of setting, depending on the system 

in the country.  

 

Sound discharge preparation is particularly crucial if the child has many needs regarding autonomy 

and potential for participation. 

 

The discharge process is based on the following three key principles: 

-Multidisciplinary evaluation of the child’s capacities and needs in the real life situation: 

medical, rehabilitation, school, social etc.  

-Coordination between the professionals in the rehabilitation centre and the professionals 

who will be involved post-discharge. 

-Clear communication between all those involved, including the family. 

 

The discharge process is at the centre of the overall management process (Cf Figure 1). 

 

To facilitate adherence to these principles, we have provided a summary of the key elements 

highlighted by our experience and in the literature (Cf Figure 2). 

 

 

 

 

 

 



 
 

 

 

 

 

 

Figure 1: Flow chart indicating the various steps followed by the child post ABI (acquired brain 

injury). From Chevignard et al. 2009 Child: care, health and development, 36, 1, 31–43. 

 

 



 
 

 
Figure 2: A proposed discharge check-list (up= preparation, down= on the day).



 
 

Table 1. Different domains affected during an acquired brain injury and implications at the 

different ICF level: To be considered for discharge. In bold and with + indicate the level of 

interactions. 
 Motor Sensory Cognitive Psychological Behavorial Communicat 

-ion 

Endocrine 

Body/Function Deficit 

Ataxia 

Spasticity  

Ortho 

Deficit IQ 

Fatigue 

Executive 

Function 

Attention 

Hyperactivity 

Memory 

Slow 

processing 

speed  

Depression, 

anxiety  

Oppositionial 

/defiant/ 

conduct 

disorders 

Irritability 

Impulsivity, 

Intolerance to 

frustration, 

Tantrums, 

(dis-) 

inhibition,  

Receptive and 

expressive, Oral 

and/or written 

language 

disorder   

Pituitary 

lesion 

Activities Walking 

UL related 

activities 

Daily life 

activities 

Walking 

UL related 

activities 

Daily life 

activities 

Learning 

Daily life 

activities 

Daily life 

activities 

Daily life 

activities 

Daily life 

activities 

Communication 

Fatigue 

  

Participation School 

Social 

interactions 

Family life 

Sport + 

Housing 

++ 

School 

Social 

interactions 

Family life 

Sport + 

Housing + 

School ++ 

Social 

interactions++ 

Family life ++ 

Sport 

Housing 

School + 

Social 

interactions++ 

Family life + 

Sport  

School ++ 

Social 

interactions 

++ 

Family life 

++ 

Sport + 

Housing 

School + 

Social 

interactions + 

Family life + 

Sport 

School 

Social 

interactions 

Family life 

Sport  
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4. CONTINUED DEVELOPMENT PHASE 

These guidelines describe a phase III programme: Børneungecenter for Rehabilitering (Rehabilitation 

centre for children and adolescents) in Virum, Denmark. 

The target group for the centre is children and adolescents with an acquired brain injury aged 2-20 years. 

Children and adolescents typically start at the centre immediately after their hospital admission (phase II). 

They live at home and are transported to the centre five days a week (weekdays). The centre is open between 

8.30 am and 2.30 pm. The day at the centre is divided into several training modules of 45 minutes. There 

are also meal breaks, where the children eat together. The meals are prepared by the staff at the centre. 

The home municipalities of the children/adolescents pay for the highly specialised rehabilitation. 

Rehabilitation is typically granted for ½ - 1 year but can be prolonged for up to 1½ years in some cases. 

The staff at the centre include psychologists, speech therapists, occupational therapists, physiotherapists, 

teachers and educators as well as administrative staff. The centre has a standard capacity for nine 

children/adolescents, but this number varies. 

The Rehabilitation centre focuses on interdisciplinary coordination, aiming at improving the children’s 

abilities when it comes to speech/language, schoolwork, motor control, social abilities and selfcare. 

Another focus point is the relatives. Parents are offered psychologist counselling and other support. Siblings 

and friends are offered information on visits or meetings. 

By the end of the rehabilitation-period, emphasis is on passing on information/experiences/ideas to the 

child´s kindergarten, school etc. 

Furthermore, the Børneungecenter for Rehabilitering sells locally based services (counselling, tests and 

other consultancy services), but these guidelines only describe the intensive programmes. 

"Children" refers to both children and adolescents 

Two cases provide examples of practice in the phase III programme: 

a child with physical disabilities and major cognitive disabilities. She attends a special school after the 

rehabilitation period. 

a  young girl with no physical disabilities and minor cognitive disabilities. She returns to her high school 

after the rehabilitation period. 

The two cases are chosen, to show the variety in the children’s challenges, and thereby the variety in the 

rehabilitation-programmes.  

 

 

 

 

 

 



 
 

Case 1: Emma 

Nine-year-old Emma lives with her parents and her seven-year-old younger brother. She was born with a 

heart defect and underwent heart surgery without complications. Seven days after the surgery Emma's heart 

stopped beating at home. She was admitted to the trauma department for acute treatment. An MRI scan of 

her brain revealed complications following lack of oxygen (global ischemia). The complications involved 

the grey matter and cell death (necrosis) in the white matter. Emma was transferred to a highly specialised 

neurorehabilitation department at the hospital. After one month in hospital, she was assessed as ready for 

discharge. She still had major rehabilitation needs, and therefore the consultant at the department contacted 

the phase III programme. 

 

Case 2: Marie 

16-year-old Marie lives with her mother. She has sporadic contact with her father, who lives far away. She 

also has an older 20-year-old brother who doesn't live at home anymore. 

Marie was run down by a car when she was cycling to school. She was admitted to the trauma department, 

where an MRI scan revealed bleeding and avulsion in both cerebral hemispheres: in the cerebral cortex, the 

deep-lying structures and the cerebellum. She also had several bone fractures. Marie was transferred to a 

highly specialised rehabilitation department at the hospital.  After three months, all her fractures had healed 

and she had made so much progress in her rehabilitation that she was ready for discharge. Marie did not 

have significant physical impairments of function, but she was discharged with a rehabilitation plan, 

recommending specialised rehabilitation with regard to Marie's mental, linguistic and learning challenges. 

 

4.1. Transition between phase II and phase III 

Close dialogue ensures the best possible transition from phase II to phase III.  

This dialogue typically takes place at the discharge meeting at the hospital and during a preliminary visit 

to the phase III programme. 

 

Method: 

The phase III programme is contacted before the child is discharged from hospital. Staff from the phase III 

programme will typically participate in the discharge meeting to meet the child and the parents and to 

inform them about the programme. Professional experience will be exchanged at the meeting and it will be 

possible for staff from the phase III programme to observe the treatment. Parents will typically grant 

permission for the phase III programme to collect information and records about the child. 

When the child's home municipality has granted rehabilitation, the parents and the child will visit the phase 

III programme. During this visit, they can meet the specialists, as well as other children and adolescents in 



 
 
rehabilitation. The practical arrangements are also agreed at this visit, and the child receives a plan for the 

first two weeks at the centre. 

 

Transition from hospital (phase II to phase III) 

 

 

Case 1: Emma 

A psychologist and a physiotherapist from the phase III programme participate in the discharge meeting at 

the hospital. They meet with Emma, her parents and therapists, and observe the physical training she is 

undergoing. Emma's home municipality has already granted six months of rehabilitation on the phase III 

programme. The parents’ consent to collection of the necessary documents on Emma. It is also agreed when 

Emma and her parents can visit the phase III programme. At the time of discharge, Emma is in a wheelchair, 

she can't speak and she can't eat and drink by herself. 

On the day of the visit to the phase III programme, Emma and her parents are shown around by a contact 

psychologist and a contact person, both of whom they have met before. They meet the rest of the staff at 

the centre, as well as the other children and adolescents. At a subsequent meeting, specific arrangements 

are made regarding any medicine, any allergies, transport (Emma's mother will drive her), technical aids, 

changes of clothes, report book, etc. Emma and her parents are given a schedule, so they can see exactly 

what Emma will be doing for the first two weeks, and with whom. Emma's mother is told that she is 

welcome to stay in a room at the centre, so that she is close by if Emma should miss her. 

 

 

1. The phase III programme 
is contacted by a hospital or 
a municipality regarding a 

new child for possible 
rehabilitation 

2. A neuropsychologist or 
another specialist 

participate in the discharge 
meeting at the hospital  

3. With the parents' 
consent, a rehabilitation 
plan is received from the 

hospital

4. At the referral meeting, it 
is assessed whether the 

child is in the target group 
for intensive or local 

rehabilitation

5. The municipality grants 
rehabilitation 

6. Family and child go on a 
preliminary visit to the 
phase III programme

7. The child starts individual 
rehabilitation



 
 

Case 2: Marie 

A psychologist and a teacher from the Børneungecentret participate in the discharge meeting. A case officer 

from Marie's home municipality is also at the meeting. They discuss whether Marie can receive the 

specialised rehabilitation in her home municipality, as she lives far away from the phase III programme. 

One week later, Marie has been granted a three-month rehabilitation programme, and a preliminary visit is 

arranged.  

During the preliminary visit, Marie and her mother are shown around by a contact psychologist and a 

contact person. They meet the rest of the staff at the centre, as well as the other children and adolescents. 

At a subsequent meeting, the practical arrangements are discussed regarding use of mobile phone, smoking, 

transport (Marie will be transported by taxi), etc. Marie receives a timetable of the first two weeks. 

 

Recommendations: 

• Participation by phase III staff in a discharge meeting in a phase II programme (hospital). The 

quality in the transfer is ensured if everyone has an opportunity to ask questions. 

At the transfer meeting, the child and parents can prepare themselves for the phase III programme, 

which is different from hospital. At the meeting, the child and parents will meet their contact 

psychologist and their contact person and these will follow the child and parents throughout the 

rehabilitation. 

• Preliminary visit to the phase III programme: Ensures a good start on the new programme, as the 

child, parents and staff meet to exchange information and to match their expectations. 

• Before start-up, the child will receive a detailed plan of the first two weeks of rehabilitation to 

reduce nervousness/unease. 

 

4.2. Assessment 

Children with an acquired brain injury will often have a very individual profile in terms of their resources 

and difficulties. A thorough interdisciplinary assessment is therefore crucial for the subsequent 

rehabilitation. 

When the child has been assessed, the results will be shared with the child’s parents and representatives 

from the child's home municipality. 

 

Method: 

The assessment is typically immediately after start-up of the phase III programme. 

A broad battery of tests and assessments is used, depending on the child's difficulties. The main tests are: 

• Neuropsychological tests: IQ test (WISC-V), test of memory and learning (TOMAL-2) and 

executive function level (D-KEFS)  



 
 

• Physiotherapy tests: Test of gross motor skills (Movement Assessment Battery for Children 2: 

Gross Motor and Gross Motor Function Measure), video walk analysis, neurological examination 

of reflexes, tone, sensibility and coordination 

• Occupational therapy tests: Assessment of the activity problems assessed to be the most 

important by the child itself and the parents (COPM: Canadian Occupational Performance 

Measure), assessment of fine motor skills (Movement Assessment Battery for Children 2: Fine 

Motor), AMPS: Assessment of Motor and Process Skills, TVPS: Test of Visual Perceptual Skills 

• Academic tests: Text reading (speed and comprehension), word reading and sentence reading 

(decoding and comprehension) and basic mathematical skills corresponding to the standard in 

municipal primary and lower secondary school.   

• Language tests: Language comprehension/receptive language (Receptive One-word Picture 

Vocabulary Test), language production/expressive language (Expressive One-word Picture 

Vocabulary Test) as well as understanding of extended language information, span of language 

and abstract language (for example, Test for Reception of Grammar (TROG-2) and Clinical 

Evaluation of Language Fundamentals (CELF-4)) 

• Educational tests: The child is also observed with regard to behaviour and social interaction 

with children and adults, for example during meal situations. How does the child relate to new 

people and settings, and is the child capable of making choices: choosing between activities and 

selecting and deselecting? 

 

The child's life story and results from assessments throughout the course of the disease/accident are 

analysed with the parents through the child's medical history. Parents and the children who are able to 

participate in an interview, are interviewed to examine the activity problems they currently want to change 

most (COPM). 

Test results, interviews and observations are gathered in a cross-disciplinary description of the child's 

current functional capacity and rehabilitation needs, as well as the family's needs. This description (report) 

will form the basis for the child's rehabilitation plan with cross-disciplinary and mono-disciplinary 

interventions and goals. 

The report is written in ICF (International Classification of Functioning) terms  and contains: 

• Presentation and description of the child and the child’s family  

• Before the accident/disease 

• Course of disease and reason for referral 

• Overall conclusion on the basis of documents, tests and examinations 

• Body Functions (including mental functions, language function and mobility), Activity and 

Participation (including learning and applying knowledge, communication, self-care, 

interpersonal interactions, etc.) Environmental Factors (including medicine and technical aids) 

• Parents' considerations and perhaps the child's own considerations 

• Rehabilitation plan and areas of intervention 

• General assessment of the needs of the child and the family 

• An annex is enclosed with all test results (neuropsychological assessment, neuro-educational 

observation, language tests, academic tests, physiotherapy assessment, occupational therapy 

assessment) 

http://www.who.int/classifications/icf/icf_more/en/


 
 
A network meeting is held after about two months of rehabilitation. At the meeting, specialists review the 

report with the parents and representatives from the municipality: a case officer, a psychologist from the 

municipal pedagogical-psychological advice unit, perhaps an educator/a teacher/manager from a municipal 

programme. Moreover, parents are given the opportunity to talk about challenges and potentials at home. 

 

Case 1: Emma 

When Emma starts on the phase III programme, she has major language difficulties. Because of this, it is 

decided to postpone the evaluation. After two months, Emma's communication becomes clearer, as she can 

express a clear Yes/No and uses simple signs. She can also walk on her own and her tube has been removed, 

so that she can eat and drink orally. 

Tests used: 

Psychologist: Leiter 3 

Physiotherapist: Gross Motor Function Measure 

Occupational therapist: AMPS; TVPS, COPM with parents 

Special-needs teacher: Word reading test 1 

Speech therapist: Receptive One-word Picture Vocabulary Test, New Reynell Developmental Language  

                                 Scale, Bracken Basic Concepts Scale 

Educator: Observation of Emma's social behaviour during meal situations 

 

The report describes Emma's preliminary progress in rehabilitation, also with regard to her major 

difficulties. Emma has no verbal language and her motor skills are impacted by her hemiparesis. 

Academically, she is now at preschool level. In her social contact, Emma only seeks out adults and she does 

not respond to other children. She is easily distracted and has difficulties with planning, organising and 

problem-solving.  

Her parents are seeing progress in their daughter. They prefer to focus on language and motor skills. 

At the network meeting, Emma's progress, difficulties and positive rehabilitation potential are 

communicated to the home municipality. It is decided that Emma will continue on the phase III programme 

for a minimum of six months. 

 

 

 

 

 

 

 

 



 
 

Case 2: Marie 

 

Marie starts on a two-week diagnostic evaluation.  

 

Tests used: 

Psychologist: WAIS IV, TOMAL II, D-KEFS. Furthermore, she herself has completed the Comprehensive  

                   Executive Function Inventories (CEFI) questionnaire to assess her executive function 

Physiotherapist: Muscle Strength Grading Scale (Oxford Scale), specific examination of her left leg,  

                           balance tests and function analyses. 

Occupational therapist: COPM, AMPS, the part on fine motor skills in Movement ABC, TVPS 

Special-needs teacher: MAT9 Mathematics, TL4, TL5, reading texts for adolescents and adults, ST9  

                                          (spelling) 

Speech therapist: TOKEN test; Trog 2; ROWPVT (Receptive One-word Picture Vocabulary), Elbro test 

Educator: Observations in social situations and conversations with Marie 

 

The report describes Marie's good motivation. Her difficulties are her knee pain, reduced pace of activity 

and mental fatigue. Her vocabulary is not age-appropriate, she is currently below average academically 

(before she was above average) and in her social contact she talks excessively. 

Marie herself has noticed that she has reduced pace of activity and she quickly becomes tired. Her mother 

agrees; she also sees that Marie needs more help to structure her day. 

Marie herself participates in the network meeting. Marie and the specialists communicate the difficulties 

arising from her acquired brain injury to representatives from her home municipality. The municipality 

grants Marie an additional three months of rehabilitation. 

 

Recommendations: 

• Close cross-disciplinary collaboration is important in the evaluation: What instructions does the 

child understand? What is the appropriate position for the child during tests? How many breaks 

should be included in the testing? 

• The child and the parents are the experts on the child's everyday life. Therefore, their input is 

important in the evaluation report. Moreover, it is important to describe their wishes and 

motivation for rehabilitation. 

• The evaluation report is an overall, cross-disciplinary document with mono-disciplinary annexes. 

This provides a common basis for the rehabilitation work. 

 

 

 



 
 

4.3. Inter-disciplinary collaboration 

The cross-disciplinary team consists of a neuropsychologist, a speech therapist, an occupational therapist, 

a physiotherapist, a neuroeducational specialist and a special-needs teacher. Inter-disciplinary collaboration 

brings into play mono-specialist expertise to ensure high-quality rehabilitation. 

The framework for inter-disciplinary collaboration is scheduled meetings, cross-disciplinary report 

templates and managing plans. 

 

Method: 

A cross-disciplinary meeting is held every two weeks about the individual child. Interventions, strategies 

and initiatives are agreed at these meetings. New interventions, goals or initiatives are shared at weekly 

meetings with the other specialists, and other relevant topics concerning children and adolescents are 

discussed. 

  

In connection with the evaluation, the team establishes a cross-disciplinary area of intervention. The area 

of intervention is based on the needs of the child and parents, and on assessments by the specialists. All 

specialists use this area of intervention as a guide in their mono-specialist training, as well as in break 

situations. The area of intervention is linked to "Activity and Participation", and goals and strategies are 

established at the same time as the area of intervention. The cross-disciplinary area of intervention is 

communicated to the child and parents, who can be guided in how to support this at home. 

The area of intervention is evaluated and adjusted regularly. 



 
 

Table 1. Cross-disciplinary areas of intervention 

 

 

 

 

Date  Established on  Evaluated on 

Area of intervention and goal 

 

Description of area of intervention, including goal 

(expected effect within “Activity and Participation”, ICF) 

 

Area of intervention: 

 

Goal: 

1)  

2) 

Strategy 

What methods and instruments should be used? GAS (goal 

attainment scaling)  measurement, registration forms, etc.  

 

 

 

 

 

Managing plan and any GAS measurement 

What managing plans and/or GAS measurements should 

be developed on the basis of the area of intervention? 

 

 

 

Child/adolescent 

How is the area of intervention communicated to the 

child/adolescent?  

 

Family  

How is the area of intervention communicated to the 

family and how is the family involved in the area of 

intervention? 

 

Summary of team meetings Date: 

Date: 

Evaluation 

 

Each goal is assessed in terms of: 

Was the goal attained or partially attained, and how? 

(What strategies worked?) 

If the goal was not attained, what is missing? (What was 

challenging?) 

 

Goal 1) 

 

 

 

 

 



 
 
Managing plans are prepared to ensure a uniform approach to the child; primarily with regard to ADL 

(Activities of Daily Living) and transfers, but also with regard to communication and behaviour. The care 

plan describes: Goal, focus area and approach. The care plan is prepared by the relevant specialist in the 

team and is communicated to all specialists working with the child/adolescent. 

 

Managing plan 

Name of client and civil 

registration number (CPR no.)  

Date Care 

plan no. 

Signature 

    

Goal 

1) 

Focus areas 

Approach 

 

 

Case 1: Emma 

Emma's parents are interviewed before establishing the cross-disciplinary area of intervention. They see a 

great need to train Emma's communication skills and physical condition to allow more freedom of action 

in her everyday life. At the team meeting, the specialists see the same need. They establish two cross-

disciplinary areas of intervention: 

1: Support Emma in expressing her needs during training modules and breaks.  

Goal: Emma is to express her needs at least three times during each training module and during meal breaks.  

Strategy: The specialists will make sure that Emma is placed in situations in which she must express her 

needs. Rolltalk  will be used for this purpose. The speech therapist will prepare a managing plan.  

2: Support Emma in involving her left hand in activities.  

Goal: Emma is to place her left arm on the table when she is sitting down working.  

Strategy: The specialists will make sure that Emma places her left arm on the table during training modules 

and meal breaks. Emma will be encouraged to involve her left hand as a supporting hand. The occupational 

therapist will prepare a managing plan. 

Both areas of intervention will be communicated to Emma's parents by the speech therapist and the 

occupational therapist. 

 

 

 

https://www.abilia.com/en/product/rolltalk-designer


 
 

Case 2: Marie 

Marie's main priority is to improve her academic performance, as she wants to return to school.     

The cross-disciplinary team agrees on placing priority on school work. They see her mental fatigue as an 

obstacle to quick rehabilitation in this area. 

The cross-disciplinary areas of intervention: Making Marie aware of the need for breaks in school work. 

The goal is that Marie should ask for a break at least twice a day. Strategy: After each training module, 

Marie should record her level of mental fatigue in a table. Once a week, the occupational therapist will go 

through the table together with Marie. The occupational therapist will prepare a chart.  

The contact person will communicate the area of intervention to Marie. Marie does not use the table at 

home, as she does not get as tired there. 

 

Recommendations: 

• A structured framework (meeting structure, templates ...) help ensure inter-disciplinary 

collaboration. 

• The cross-disciplinary area of intervention focuses on a central problem. Rehabilitation of the 

problem is intensified through concerted intervention. 

• The care plan describes in detail the approach to the relevant intervention. This will ensure a 

uniform approach to the child.     

 

4.4. Individual programmes in intensive rehabilitation 

Children and adolescents with an acquired brain injury are a very inhomogeneous group, as their age and 

extent of impairment of function are very different. Rehabilitation is therefore always planned individually 

on the basis of assessment by specialists and based on the needs and wishes of the child and family. Methods 

and approaches are selected on the basis of the best current knowledge. 

                                                                                                     

Method:    

An individual weekly timetable is prepared on the basis of the child's needs. The individual timetable is 

prepared so that the child can use it during the day: Some children can read their own activities on a common 

timetable, others are given a visual timetable with Boardmaker# symbols and photos of relevant specialists. 

The fixed structure of the day accommodates many children's need for structure.  

Some children need a fixed – perhaps visual – structure in their training modules. This ensures that the child 

can focus more on the activity. Visualisation of time is also used to create structure in activities; for 

example, time for a break. 

 

A specialist assessment forms the basis for whether the child will receive one-to-one training or be part of 

group activities. 



 
 
The child will often start training a function in one-to-one sessions, after which the learned skill will be 

trained in a group context. Meal breaks are common, as all children should have the opportunity to engage 

in social contact. Social skills, ADL (eating) and language are primarily trained during breaks. 

 

Mental fatigue is a very common consequence of an acquired brain injury. This will be taken into account 

in day-to-day situations through breaks in the specialist modules, depending on the child's needs. A break 

may vary in length (typically 10-20 minutes) and consist of various types of activities: Listening to music, 

going for a walk, playing a game, sleeping, etc. 

 

Case 1: Emma 

Emma's timetable is organised so that she receives language training, physiotherapy and occupational 

therapy every day, as her most significant difficulties are within language and motor skills. Her language 

is also trained in social interaction with the other children, together with an educator. A special-needs 

teacher trains her at preschool level. During meal breaks, Emma is assisted by an occupational therapist. 

These two cross-disciplinary areas of intervention are trained in all training modules as well as in meal 

situations. 

Emma is very much impacted by fatigue. During the first three months, she goes home after lunch every 

day. When she starts full-time, each training module and her lunch break end with a 15-minute break, where 

she lies down and listens to stories through headphones. 

 

Case 2: Marie 

Emphasis in Marie’s timetable is on school modules. She also receives language training in a debate group 

with other adolescents. This group is run by a speech therapist. Marie has weekly sessions with a 

psychologist to help her process her new life situation. Together with a physiotherapist, Marie does cardio 

and strength training and she trains her knee. An occupational therapist supports Marie in coping with her 

fatigue. Furthermore, they train self-care when Marie has to plan and go on outings. During meal breaks 

Marie is supported in her social contact by the educator. 

Marie uses her long transport time to sleep. Therefore, she is well rested in the morning.  During the rest of 

the day, Marie is encouraged to take the necessary breaks according to the cross-disciplinary area of 

intervention. 

 

 

 

 

 



 
 
 

Recommendations: 

• It is important to consider whether the child's needs are best met in individual training or in group 

training. Needs can change. 

• Structure in a timetable and in activities helps many children to focus on the activity. Boardmaker 

or Time Timer are recommended tools. 

• Mental fatigue is taken into account through breaks. The frequency, length and content of the 

breaks are determined individually. 

 

4.5. Description of intervention and development 

In order to describe the child's development, function level and challenges, a cross-disciplinary status report 

is prepared every three to four months. The status report is communicated to the parents and representatives 

from the municipality at status meetings. This helps them to keep up with the rehabilitation and initiatives 

at municipal level can be prepared. 

 

Method: 

ICF is used as a methodological framework when writing reports. ICF is based on WHO's biopsychosocial 

concept model. The aim of the model is to provide a common conceptual framework and systematic 

terminology for health-related functional capacity. ICF is generally very comprehensive and detailed. By 

selecting areas that are relevant for children and adolescents with an acquired brain injury, the model 

becomes easier to use. 

 

The three components in the ICF model are used: Body Functions, Activity and Participation as well as 

Environmental Factors. These components have again been divided into many domains, 86 of which have 

been selected as relevant for the target group: Memory, learning, language, social skills, ADL, mobility, 

etc. 

The six specialists in a team write in the same status report template. The result is a detailed, cross-

disciplinary description of the child's function level that describes all relevant aspects regarding Body 

Functions, Activity and Participation as well as Environmental Factors. Parents’ and possibly the child’s 

own considerations are described in the report and current areas of intervention and goals are mentioned. 

 

At a status meeting, the report is communicated to relevant partners in the child's home municipality. 

On the basis of the report, participants in the meeting decide whether the child would benefit from 

continuing in the rehabilitation programme.  

 

 

 

https://mayer-johnson.com/pages/what-is-boardmaker
https://www.amazon.com/Time-Timer-Original
http://www.who.int/classifications/icf/icf_more/en/


 
 
 

Case 1: Emma 

The team has written a status report on Emma every four months. After one year, they describe her as 

having made great progress in all areas. She can walk on an even surface, recognise certain ideograms and 

count to 100. She also increasingly involves her left hand, has become more socially outreaching and 

primarily uses verbal language. However, she still has major difficulties and is dependent on assistance 24 

hours a day. 

Emma lost her interest in Rolltalk when she began to gain verbal language. The areas of intervention are 

now to support her verbal language and to continue to support involvement of her left hand in activities. 

Her parents are pleased with her positive developments, but worried about the future, and with good reason. 

At the status meeting, they agree that Emma will start at a special-needs school in her home municipality a 

month later. 

 

Case 2: Marie 

After four months of rehabilitation, the cross-disciplinary team describes that Marie is still suffering from 

fatigue, but she has become considerably better at dealing with her fatigue and can concentrate for a longer 

period. Physically, she has less pain and greater strength. In mathematics, she is at medium level and her 

reading speed in Danish has improved. She still needs structured "manuals" in school modules, but is able 

to work more independently during the modules. Her flow of talk has eased off slightly, so she has become 

better at engaging in dialogue. The psychologist has helped her become more clarified about her situation. 

Her mother sees progress at home, but Marie is still worn out if she has had many school modules in one 

day. Her mother sees that Marie sometimes cancels after-school activities due to fatigue. 

Marie is feeling more ready for school, but she is also worried, because she knows that demands are high 

and days are long. She does not think that she can return to school without support. Marie's home 

municipality will examine the possibilities of support at school. 

 

Recommendations: 

• ICF classification is very comprehensive. It is a good idea to select domains that are relevant for 

the target group. 

• A fixed template with named domains is completed by all members of the cross-disciplinary 

team. This ensures a cross-disciplinary description, as well as cross-disciplinary areas of 

intervention and goals. 

• It is recommendable to hold meetings with the child's home municipality at short intervals (three 

to four months). This will enable the municipality to monitor the rehabilitation and initiate an 

examination of which local programmes the child can attend in phase IV. 

 



 
 

4.6. Parents, siblings and relatives 

When a child suffers a brain injury, it affects the entire family. It is crucial that the entire family is offered 

help, advice and guidance to best support the child's rehabilitation. 

The phase III programme offers a wide range of options for parents, siblings and other people in the child's 

network. 

 

Method: 

Parents 

The parents often go through a grief/crisis process. Through consultations with a psychologist, the parents 

receive help to understand loss, difficulties and change. They gain an insight into, and knowledge about, 

how they can support their child and look after themselves. 

The phase III programme offers parents counselling and guidance by specialists as required. Focus can be 

on how best to organise the child's everyday activities practically and educationally.  

The parents are also offered home visits. Moreover, they are told that they can take part in their child's 

training if they like. 

 

Siblings 

Siblings are often very affected when a brother or sister suffers a brain injury. Siblings must relate to the 

change in their brother/sister, the parents' grief/crisis, and a period in which their own needs are being 

neglected. Siblings are offered to join the phase III programme for one day to experience everyday life on 

the programme. Depending on their age, siblings are also offered consultations with a psychologist, and the 

parents receive advice on how to support siblings. 

 

Relatives 

Naturally, the child's friends will have many questions regarding their friend’s new situation. It can be 

arranged for the child to bring a close friend to the phase III programme, so they too can see the 

rehabilitation. Depending on their age, the friends are offered a consultation with the psychologist on a 

“friends’ day". 

Moreover, the psychologist can give a "brain lesson" in the child's class to teach the rest of the class about 

the injury and its consequences, and to answer questions. 

 

Other relatives (grandparents, uncles/aunts, friends of the family) can attend an event for relatives on the 

phase III programme. The event for relatives provides common information on acquired brain injury and 

its consequences. Participants can discuss how to support and help their family and make agreements about 

this, they can get answers to questions that may be difficult to ask the parents. 

 



 
 

Case 1: Emma 

Emma's mother drives her to and from the phase III programme every day. This gives her plenty of 

opportunity to talk to staff, and she often does. About once a month, Emma's father joins a consultation 

with the psychologist.  

Other specialist groups also have ongoing dialogue with Emma's mother, for example regarding transfers, 

ADL and technical aids. 

Emma's brother comes twice during the rehabilitation period. He participates in activities, and talks to the 

psychologist. 

Both family and friends show up for the event for relatives. Following a briefing from the specialists, the 

family have many questions regarding Emma's developmental opportunities and need of support. The 

family and friends discuss the need of support for Emma's brother and parents. They make several specific 

agreements about inviting the brother to various activities, helping the parents with gardening and repairs, 

as well as inviting the mother and father, respectively, to various activities. 

 

Case 2: Marie 

Marie's mother lives far away from the phase III programme, so contact is primarily over the phone. During 

the start-up phase, she comes for three meetings, but has agreed with the psychologist that she can come as 

needed. 

Marie's brother and his girlfriend come for two consultations with the psychologist. Marie's brother needs 

information about the injury and its consequences. He sees no immediate significant change in Marie's 

function level, but is pleased with the guidance on how he can best support her. 

One day, Marie brings a friend. She participates in Marie's rehabilitation and also talks with the 

psychologist. 

The school does not want a "brain lesson" and there has been no request for an event for relatives. 

 

 

Recommendations: 

• Parents are offered a range of support options in their grief/crisis process: Information about the 

injury and its consequences, emotional support, discussions about concerns and considerations 

regarding the child and the family.  

• Parents are offered home visits, as well as counselling and guidance on how best to organise 

everyday activities practically and educationally.  

• Siblings are offered consultations about the new situation for their sister/brother, and the family. 

• Close friends are offered to take part in the rehabilitation, and friends and classmates are offered 

information on the child's brain injury and its consequences. 

• Other relatives are offered information on the child's brain injury and its consequences. They are 

given the opportunity to ask questions and perhaps make specific agreements to support the 

family. 



 
 

4.7. Transition between phase III and phase IV 

When the child has completed rehabilitation in phase III, it is vital to ensure proper transfer of the results 

and experiences achieved. This is partly done in writing, partly at meetings and in the guidance in the new 

environment. 

 

Methods: 

The final status report contains a description of the child's function level and recommendations for the 

further process. The people (teachers, educators, therapists, psychologists and so on) who will work with 

the child in the new environment are invited to the final status meeting. Moreover, the specialists are offered 

to visit the new environment to get an insight into the specific teaching and treatment. 

Some children profit from a gradual start-up in the new environment; for example, two days at the new 

school and three days on the phase III programme. Close dialogue with specialists in the new programme 

is offered in this period. 

The child can be monitored in a local rehabilitation programme with guidance for specialists and follow-

up interviews with the parents and the child itself. 

 

Transition to the home municipality (phase III to phase IV) 

 

 

 

1. At the end of phase III, 
a report is prepared with 
a cross-disciplinary and 

mono-disciplinary status 
review and 

recommendations for the 
further process.

2. Final network meeting 
for all parties in the 

child's process

3. The child's 
teacher/educator/mento

r in the home 
municipality visits the 
child and observes the 

child in everyday 
activities at the 

rehabilitation centre

4. Meetings between 
relevant specialists 

involved with the child

5. Perhaps gradual return 
in a transition phase with 
slow start-up in the home 

municipality school

6. Transfer to specialists 
in the home environment

7. Follow-up 
consultations with a 

psychologist for the child 
and/or family

8. The municipality is 
offered a re-test of the 

child in various 
development stages to 
prevent the child from 

“growing into difficulties”



 
 
 

Case 1: Emma 

After phase III rehabilitation, Emma starts at a special-needs school. Relevant staff from the school are 

invited to a final status meeting. An occupational therapist, a physiotherapist, a speech therapist, a 

phycologist and a teacher participate in the meeting. These specialists subsequently meet with peers from 

the phase III programme for a mono-disciplinary transfer. 

The parents have been pleased with their consultations with the psychologist. The municipality grants three 

consultations with the same psychologist in the start-up phase at the new school. 

 

 

Case 2: Marie 

Marie returns to her upper secondary school when she finishes her phase III rehabilitation. A gradual return 

is agreed, to test Marie in her new environment. She remains at the phase III programme two days a week 

and attends her upper secondary school three days a week. The difficulties she will encounter at upper 

secondary school (fatigue, need of support to structure school work) are discussed with Marie and with her 

upper secondary teacher. 

The principal at Marie's upper secondary school and Marie's teacher are invited to the final meeting. 

Experience has shown that Marie needs a mentor at school, as well as a room, where she can take breaks 

during the day. This is agreed and Marie's teacher holds a final meeting with the teacher from the phase III 

programme.      

 

 

Recommendations: 

• Experiences, strategies, care plans and guidelines from the phase III programme are transferred in 

writing and orally to the phase IV programme. 

• Visits by specialists to the phase III programme help ensure a better transition. 

• Guidance on the phase IV programme also helps ensure a better transition. 

• A gradual return may be relevant in some cases. 

• Follow-up counselling or consultations may also be relevant. 

 

  



 
 

4.8. Re-test 

The consequences following a brain injury acquired in childhood will usually not be stable before the child 

reaches adulthood. It is often seen that the child "grows into" difficulties instead of growing out of them. 

Therefore, regular cross-disciplinary evaluations are recommended; particularly around developmental 

"milestones": Before starting school, at pre-teen and around the age of 18. 

 

Method: 

As part of a fixed procedure, the municipalities receive an invitation to re-test the child when he/she reaches 

the developmental "milestones". If the municipality accepts the offer, the child is invited for evaluation that 

takes about one to two weeks. The relevant specialists examine the child and a psychologist talks with the 

parents and the child. Focus is on the child's development and any new issues. 

The re-test report will result in an overall conclusion with recommendations for interventions and future 

initiatives regarding any new issues. 

A re-test may be relevant outside the typical "milestones" if the child does not thrive or develop as expected. 

 

Case 1: Emma 

Emma's home municipality assesses that Emma does not need to be re-tested. She is developing as expected 

and is surrounded by the necessary specialists who are responsible for her daily training.  

Her parents are satisfied with this decision. 

 

Case 2: Marie 

Shortly before her 18th birthday Marie is re-tested. She is still at upper secondary school, but is struggling 

with mental fatigue and needs her mentor. She has no physical impairments. 

She is examined by her teacher, speech therapist and an occupational therapist. She also has consultations 

with her psychologist. The re-test report describes her development; primarily her language and her 

academic level. Her continued need for breaks, need for mentoring and more time for exams are also 

described.  

The report stresses that Marie is entering adulthood, when she will to be more independent of her parents. 

In order to help her structure her everyday activities and to gain an overview, a support/contact person may 

be relevant. The results of the report are communicated at a re-test meeting. 

 

 

 

 

 



 
 
Recommendations: 

• A specialised cross-disciplinary re-test is offered at important stages of the child’s life. 

• Recommendations for any future initiatives are written in the re-test report. 

• The conclusions and recommendations of the report are communicated in writing and orally to 

the child, the parents, and relevant specialists in the child's immediate environment. 

 

Links to: 

ICF: www.who.int/classifications/icf/icf_more/en/   

TimeTimer: https://www.amazon.com/Time-Timer-Original...  

Boardmaker: https://mayer-johnson.com/pages/what-is-boardmaker  

Rolltalk: https://www.abilia.com/en/product/rolltalk-designer  

GAS: http://elearning.canchild.ca/dcd_pt_workshop/assets/planning-interventions-goals/goal-attainment-

scaling.pdf  

Annex: 

Checklist 

http://www.who.int/classifications/icf/icf_more/en/
https://www.amazon.com/Time-Timer-Original
https://mayer-johnson.com/pages/what-is-boardmaker
https://www.abilia.com/en/product/rolltalk-designer
http://elearning.canchild.ca/dcd_pt_workshop/assets/planning-interventions-goals/goal-attainment-scaling.pdf
http://elearning.canchild.ca/dcd_pt_workshop/assets/planning-interventions-goals/goal-attainment-scaling.pdf


 
 

 

 

 

Checklist for rehabilitation programme  
                                                                                                                         

 Civil registration no. 

Name:     

Activity Date Remarks 

 

Specialists in the team  Psychologist: 

Speech therapist: 

Occupational therapist: 
Teacher: 

Neuroeducator 

Physiotherapist: 

CORE SERVICES IN INTENSIVE REHABILITATION PROGRAMME 

Preliminary visit  

 

 

Rehabilitation started 

(Period of rehabilitation granted) 

 

 

 

Cross-disciplinary area of intervention 

Including involvement of parents and adolescents as well as evaluation date 

  

Evaluation meeting 

 

   

Evaluation of area of intervention  

Ad hoc 

  

Meetings with parents    

 

Status meeting 

(about every four months) 

  

 

 

OPTIONS 

Consultation with a psychologist  

parents 

 

  

 

Interview with contact person  

parents 

 

  

 

Consultation with a psychologist  

child/adolescent 

 

  

 

Siblings’ day about 1 per six months 

 

  

Friends’ day 

 

  

Parents’ Day about 1 per six months 

 

  

 

Home visit  

parents 

 

  

Meeting for relatives 

 

  

Other options for relatives or friends 

For example, teaching for school, friends, etc. 

 

 

 

 

COMPLETION 

Sparring regarding choice of future options 

For example, school visits, counselling of treatment programs 

  

Transfer   

End of period of rehabilitation granted   

Any financial grant for counselling?   


