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Abstract

Introduction: Neuropsychological rehabilitation is an important area of neurological rehabilitation. Its techniques are studied
in terms of effectiveness and subjected to collective analyses in order to identify the best interventions.

Objective: The purpose of the article is to present current clinical recommendations for neuropsychological rehabilitation
among adult patients with acquired, non-progressive brain damage usually caused by a stroke or head injury.

Data sources: The recommendations are based on the latest scientific papers containing systematic reviews and meta-analysis
of studies on the rehabilitation of patients with cognitive dysfunctions and/or behavioral abnormalities.

Conclusions: To date, the highest recommendation and the status of practice standards in neuropsychological rehabilitation
have been achieved by therapeutic techniques of 5 post-stroke disorders (attention deficits, mild memory deficits, left-sided
visual neglect, aphasia, global decline in cognitive-behavioral functioning) and 5 post-traumatic disorders (attention deficits,
mild memory deficits, mild and moderate executive dysfunctions, abnormalities in social functioning and interpersonal com-
munication, global decline in cognitive-behavioral functioning). These techniques may be used independently or introduced in
combination with interventions of a lower recommendation level, classified as practice guidelines or practice options. The use
of lower grade recommendations should also be considered in situations where there are no standard techniques for specif-
ic forms of disorders. In the case of deficits for which no recommendations have yet been made, further research is necessary.
This applies to agnosia, profound memory disorders and amnesia, as well as profound executive dysfunctions.
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Streszczenie

Wprowadzenie: Rehabilitacja neuropsychologiczna jest waznym dziatem rehabilitacji neurologicznej. Jej techniki sa badane na-
ukowo pod wzgledem efektywnosci i poddawane analizom zbiorczym, zeby wyodrebnic najskuteczniejsze z nich.

Cel: Celem artykutu jest przedstawienie aktualnych zalecen klinicznych w obszarze rehabilitacji neuropsychologicznej prowa-
dzonej u dorostych chorych z nabytym i niepostepujacym uszkodzeniem mdzgu, spowodowanym najczesciej udarem lub ura-
zem glowy.

Zrédta danych: Zalecenia pochodza z najnowszych opracowan naukowych zawierajgcych systematyczne przeglady i metaana-
lizy badafi nad rehablhtaqq chorych z dysfunkcjami poznawczymi i/lub nieprawidtowosciami zachowania.

Whioski: Jak dotychczas najwyzsza rekomendacje i status praktycznych standardéw w rehablhtacu neuropsychologicznej zyska-
ty techniki terapii 5 zaburzen poudarowych (deficyty uwagi, lekkie zaburzenia pamieci, lewostronne zaniedbywanie wzroko-
we, afazja, og6lne obnizenia funkcjonowania poznawczo-behawioralnego) i 5 zaburzei pourazowych (deficyty uwagi, lekkie
zaburzenia pamigci, lekkie 1 umiarkowane dysfunkcje wykonawcze, nieprawidiowosci funkcjonowania spotecznego i komuni-
kacji interpersonalnej, ogdlne obnizenie funkcjonowania poznawczo-behawioralnego). Techniki te mogg by¢ stosowane samo-
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dzielnie lub wprowadzane w polaczeniu z interwencjami o nizszym poziomie rekomendacji, klasyfikowanymi jako praktycz-
ne zalecenia lub praktyczne opcje. Skorzystanie z nizej rekomendowanych interwencji powinno by¢ rozwazane takze w sytu-
acjach, gdy dla specyficznych form zaburzen brak technik standardowych. W odniesieniu do deficytéw, dla ktorych nie zostaty
dotad sformulowane zadne zalecenia, niezb¢dne sa dalsze badania. Dotyczy to agnozji, glgbokich zaburzeni pamieci i amnezji,
a takze glebokich dysfunkeji wykonawczych.

INTRODUCTION

“...Behavioral dysfunctions impair
the patient more frequently than sen-
sory and motor deficit, because they
disrupt mental, communicative and
emotional interaction with the envi-
ronment...”"*. They may dominate
the clinical picture or be the only
disturbances that impair the perfor-
mance of social roles and/or the inde-
pendent life of the patient. It is there-
fore not surprising that therapy in
this sphere of functioning referred to
as neuropsychological rehabilitation
has a rich tradition (dating back to
nineteenth-century speech therapy)
and is an integral element of neuro-
logical rehabilitation.
Neuropsychological rehabilitation
comprises a variety of actions aiming
to decrease cognitive, emotional and
personality deficits following brain
damage? and increase the patient’s po-
tential in terms of his/her mental, so-
cial, vocational, recreational, and /or
daily activity®3. Although usually asso-
ciated with the improvement of cog-
nitive functions (attention, memory,
perception, cognitive organization of
movement, language, visual-construc-
tive, and executive skills), it also in-
volves interventions aimed at improv-
ing emotional functioning and the
modeling of behaviour’”.
Neuropsychological rehabilitation
is carried out in the most justified
and structured way in patients with
acquired and non-progressive brain
damage, the effects of which may be
reduced as a result of both sponta-
neous recovery (compensatory neu-
roplasticity typical for the first few
weeks and months after brain dam-
age)®!” and therapeutic intervention
(experience-dependent neuroplasti-
city)'12. The largest recipient groups
for such rehabilitation are patients
after stroke, affecting mainly the el-

derly®, and patients after traumat-
ic brain injury (TBI), to which young
people are most at risk'*!¢, There are
also patients who have suffered brain
damage caused by neuroinfection,
hypoxic-ischaemic pathology (e.g. af-
ter sudden cardiac arrest'”'$), the de-
velopment and treatment of non-can-
cerous and benign tumors" as well as
patients suffering from epilepsy.’

Since neuropsychological rehabil-
itation relies upon the cooperation
of patients with the therapist (and/or
other participants of the therapeutic
process, e.g. with the family), it is not
suitable for use with people unable
to interact and undertake therapeutic
tasks. It is also not justified in people
with the impairments of conscious-
ness, which — proceeding with gener-
alized disturbance of mental process-
es — prevents active and intentional
interaction with others. Such rehabil-
itation is also not offered to patients
with progressive cognitive impair-
ments or dementia syndrome.

AIMS AND STAGES OF
NEUROPSYCHOLOGICAL
REHABILITATION

Neuropsychological ~ rehabilitation
should be introduced as soon as the
patient’s general condition stabiliz-
es and he/she is able to consciously
participate in treatment. Before start-
ing, the goals of therapy should be set
based on the current evaluation of the
patient’s cognitive performance and
analysis of the patient’s functional
and adaptation problems occurring in
everyday life. These targets should be:
— specific (addressed to particular dis-
orders and/or functional problems);
— realistic (possible to achieve);
— time-defined (described in terms
of the approximate time needed
for their development);

— measurable (possible to be assessed
in a neuropsychological functional
examination and/or test);

— staged (modified depending on
the clinical condition, phase of the
brain injury, patient’s important
needs and the effects of previous
interventions).»%1

The adoption of specific goals is the
basis for the decision regarding the
form and methods of rehabilitation.
In brain injuries where there is an
acute phase and recovery process, an
important criterion in method selec-
tion is the time that has passed since
the onset of the damage. It is consid-
ered that early (so-called “acute”) re-
habilitation in the first weeks — es-
pecially in the first quarter since the
brain damage - and typically per-
formed in hospital, is primarily in-
tended to strengthen the brain’s spon-
taneous recovery processes, which
are most dynamic shortly after fall-
ing ill and are responsible for the ma-
jority of functional benefits. Behavio-
ral methods of activating and direct-
ing these processes involve under-
taking activities that engage the im-
paired functions as well as preventing
undesirable reactions and compensa-
tions. At this stage, depending on the
patient’s condition, the therapy may
take the form of individual, gener-
al cognitive stimulation (this applies
to people with a syndrome of pro-
found disturbances, generalized defi-
cits and/or those with somatic com-
plaints). Alternatively, it may involve
specific training of functions (which
applies to patients with less severe
disorders and those able to cooperate
actively), usually combined with psy-
choeducation and emotional support
for the patient and his family.

In the later stages of rehabilitation
(“post-acute™), the condition of most
patients is stable enough to intensify
activities and steer them onto the im-

A Btazejewska-Hyzorek B., Czernuszenko A. Czlonkowska A., Drozdowski W., Gasecki D., Kazmierski R., et al. Management of stroke. Guidelines from the Expert Group
of the Section of Cerebrovascular Diseases of the Polish Neurological Society (Polish: Postgpowanie w udarze moézgu. Wytyczne Grupy Ekspertow Sekcji Chorob Naczynio-

wych Polskiego Towarzystwa Neurologicznego). Neurol Neurochir Pol 2012; 46 (Supl. 1): S1-S114 (quotation: S97).
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portant aspects of functioning. Ther-
apy then takes the form of individu-
al and/or group interventions, com-
bined with educating the patients on
their acquired disorders and the possi-
bilities for overcoming them. Depend-
ing upon the severity of the neurolog-
ical syndrome, this may be carried out
in hospital, an outpatient or home en-
vironment. It is believed that training
performed in the first six months and
even up to a year following brain inju-
ry can still stimulate the already weak-
ening self-repair mechanisms, and con-
tribute towards improvement through
learning. According to some scien-
tists, the formation of necessary skills
should proceed from an improvement
of more basic functions (e.g. main-
taining alertness, sustained attention)
to higher-order skills (e.g. divided at-
tention, working memory), for which
the former are a fundamental compo-
nent'*?*?!. One year after becoming
sick, when the brain’s self-repair pro-
cesses have likely ceased, rehabilitation
can serve to further develop skills (if
specific training is still effective), or to
compensate for persistent deficits and
support the patient in adaptation to
life with a disability.®7?>23

It is recommended that patients
progress smoothly to subsequent
stages of rehabilitation, so the ther-
apy — as long as it is needed — is
continuous'. Currently in Poland,
neuropsychological rehabilitation
is guaranteed only to patients treat-
ed in inpatient departments of neu-
rological rehabilitation (5 days of
therapy per week, minimum 30
minutes daily for 6, 9, 12 or 16
weeks, depending on the severity
of neurological disorders, the time
since being discharged from the
treatment center for the acute phase
of brain damage and the presence
of underlying conditions). Unfor-
tunately, such treatment does not
fall within the scope of the services
provided in departments of system-
ic rehabilitation or those provided
at home, outpatient or day clinics,

to which people with brain damage
may also be assigned?%*.

RECOMMENDATIONS FOR
NEUROPSYCHOLOGICAL RE-
HABILITATION

The relationship between the cause
of brain damage and its clinical con-
sequences has an influence upon the
specific character of rehabilitation
needs in different groups of patients.
In patients after stroke, the most com-
mon and most disabling cognitive dys-
functions are aphasia-type language
and verbal communication deficits
(strokes within vascularization of the
left middle cerebral artery) and at-
tention-perceptual disorders referred
to as left visual or visual-spatial ne-
glect (strokes in the basin of the right
middle cerebral artery). Meanwhile,
in patients after TBI, especially from
a road traffic accident!> !¢, there is of-
ten a frontotemporal pathology, man-
ifested by executive, attention-mem-
ory dysfunctions and/or personality
changes'**%¥. Consequently, the re-
habilitation of these afore-mentioned
disorders is the main focus of the sci-
entific research.

In an effort to optimize therapeu-
tic activities, neuropsychological
techniques are more and more often
evaluated in terms of their efficiency,
hoping to identify the most effective
forms of intervention. Systematic re-
views of studies and their collective
meta-analyses are the basis to formu-
late recommendations in the field of
evidence-based cognitive rehabilita-
tion and related activities.

Although there are studies available
in Poland regarding therapy for cog-
nitive functions in adult patients (e.g.
Whtyczne postgpowania w udarze
mozgu [English: Guidelines for the
management of stroke]; Terapia
neuropsychologiczna dorostych cho-
rych z uszkodzeniem mdzgu [English:
Neuropsychological therapy in adult
patients with brain damage]®; Reba-
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bilitacja neuropsychologiczna - ujecie
holistyczne [English: Neuropsycho-
logical rehabilitation — holistic ap-
proach]?®), there have not yet been
recommendations created for such
treatment. However, one may follow
the example of foreign institutions,
where we can find clinical practice
recommendations in respect of the
type and severity of disorders, type of
brain damage and stage of neuroreha-
bilitation. They may also be grouped
according to the form of interaction
(behavioral: based on the patient’s in-
teraction with the therapist; non-be-
havioral, e.g. utilizing neurophysio-
logical processes and reactions), type
of therapeutic approach (restitutive:
concerning the maximum recovery of
the disturbed functions; substitutive:
compensating for deficits) and spec-
ificity of the procedure (modular:
concentrated on a single, typically
dominating deficit; holistic: aimed at
general improvement in cognitive-be-
havioral functioning).**

The greatest relative contribution to
creating guidelines for neuropsycho-
logical therapy has come from the ex-
perts of the Cognitive Rehabilitation
Task Force of the American Congress
of Rehabilitation Medicine, ACRM,
working under the guidance of Keith
Cicerone. In 2019 they published the
fourth edition of recommendations,
based on an evaluation of the quan-
tity and methodological quality of
research into the treatment of post-
stroke and post-TBI disorders®.

In their classification, a high lev-
el of recommendation for a specif-
ic intervention indicates that its ef-
fectiveness is supported by substan-
tive scientific evidence (high-relia-
bility studies identified in a compre-
hensive review of the literature — see
footnote?). Hence, it should be con-
sidered as a practice standard of ther-
apeutic procedure. An average level
of recommendation means that the
research indicates probable effective-
ness of the given intervention (foot-
note®), leading to the status of a prac-

B High level of recommendation: at least one experimental study of Class I (well designed, prospective study with randomisation [randomised assignment of indi-
viduals to the compared groups] and a control group — Randomized Controlled Trial [RCT], with sufficiently large groups of individuals), supported by studies of
Class I and IIT (observational studies, case studies), directly pointing to the effectiveness of the intervention and providing substantive evidence for its effectiveness.

€ Average level of recommendation: at least one RCT study, but with some methodological limitations, or well designed Class II studies with adequate samples
(prospective, non-randomised cohort studies; retrospective, non-randomised case-control studies), directly pointing to the effectiveness of the intervention and

providing evidence of its probable effectiveness.
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tice guideline, whilst a low level in-
dicates possible effectiveness (foot-
noteP) and the status of a practice op-
tion®32,

The guidelines developed by Cic-
erone’s team can be supplement-
ed with conclusions drawn from the
work of other expert groups (includ-
ing the Cognitive Rehabilitation Task
Group of the European Federation of
Neurological Societies, EFNS)*3, and
also results of meta-analyses relating
to particular cognitive disorders!*3*
or specific forms of intervention®.

Practice standards in
neuropsychological
rehabilitation

The status of practice standard in
neuropsychological ~ rehabilitation
means that each patient suffering
from disorders specified in the rec-
ommendations who is able to active-
ly cooperate in the therapy should
be given the chance to benefit from
these recommended forms of inter-
vention. Presently, nine purely behav-
ioral techniques of individual resti-
tutive and/or compensatory therapy,
typically applied in combination with
meta-cognitive strategies aimed at de-
veloping the patient’s self-awareness
as regards the acquired dysfunction,
have attained this level of recommen-
dation'*?*3, These techniques are
listed in Table 1.

As Table 1 illustrates, in patients
who have developed an attention
deficit as a result of stroke or TBI,
therapy should directly improve the
disturbed functions in order to re-
store them as much as possible. In the
case of fundamental attention defi-
cits, which are expressed in intensi-
ty (reduced readiness to react, distur-
bances in alertness and vigilance)?,
it is recommended to combine sus-
tained attention training with acous-
tic warning stimulation (significant
stimuli preceded by a sound signal)
and a strategy of the patient’s self-in-
struction to be alert*. This combina-
tion should not only encourage better
performance of the exercises, but also

increase the probability of the thera-
py’s effects being generalized to daily
aCtiVity.29’33’39’40

In the field of specific syndromes of
attention disorders, such as left visual
neglect after stroke (asymmetry of
visual attention distribution towards
stimuli located in the surrounding
space to the disadvantage of the left
side), visual scanning training is most
commonly recommended?. This re-
quires the patient to deliberately ex-
plore more and more complex visual
material, during which various tech-
niques of drawing attention to and/or
deliberately directing the eyesight to-
wards the neglected (left) side of the
space are offered to him33*!,

In the case of mild post-stroke or
post-TBI memory impairments, com-
pensatory techniques are considered
to be most effective, aimed at de-
creasing the distorting effect of the
deficit on the patient’s everyday ac-
tivity'. In compensation, which in-
volves registering and checking im-
portant information, analog aids can
be used (e.g. writing down a list of
things to do in a calendar) and elec-
tronic appliances (e.g. audio-visual
notifications on a mobile phone).
For people with relatively isolat-
ed memory impairment, their use
should minimize the effects of prob-
lems with remembering what needs
to be done in the future (prospec-
tive memory) and with recollecting
information about past events (ret-
rospective memory). In addition, as
part of influencing the memory pro-
cesses themselves, it is recommend-
ed to learn mnemonics such as visu-
alization and associations related to
memorized material'#¥333442 How-
ever, it is noted that benefits from
additional processing of memory
information are most likely in peo-
ple with a slight memory deficit and
a large cognitive reserve”. Hence,
their introduction should be consid-
ered on an individual basis.

In people with left-hemisphere
stroke, the standard should be ther-
apy for aphasia and limb apraxia. In
the field of aphasic syndromes (lan-
guage impairments manifested in ac-
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tivities of listening, speaking, writing
and reading), various cognitive-lin-
guistic interventions are advised
which are aimed primarily at improv-
ing the reception and formation of
verbal messages, although — in milder
aphasias — it is also important to im-
prove written language. In the case of
aphasic types not related with speech
fluency disorders (referred to as flu-
ent aphasias: Wernicke’s, transcorti-
cal sensory, anomic), it is sufficient
to give language training alone, such
as: exercises in understanding speech,
naming objects/activities/phenomena,
production of speech with an appro-
priate grammatical, logical and con-
tent structure. However, therapy
programs for patients with aphasias
with speech dysfluency (known as
non-fluent aphasias: Broca’s, trans-
cortical motor, mixed, mixed trans-
cortical) should include language ex-
ercises as well as articulation and/or
prosodic exercises, as for instance in
melodic intonation therapy (using
melodic-rhythmic patterns for speech
initiation and execution and increas-
ing the extent of expression)**. To-
gether with the appropriate choice
of language tasks, their intensity is
an important factor, as demonstrat-
ed by studies of constraint-induced
aphasia therapy (focusing on improv-
ing spoken language whilst limiting
all forms of non-verbal communica-
tion)®. This is reflected in the thesis
that even short-term but intense ther-
apy of aphasia is a better choice than
regular therapeutic sessions stretched
over a period of time.***

In turn, in apraxia (abnormalities in
planning and cognitive organization
of movement activities) specific ges-
ture training is advised, to recognize
and make adequate use of gestures®,
together with exercises aimed at re-
building habits and motor skills?*%.
These exercises, due to their nature,
should be performed as part of oc-
cupational therapy, ideally using real
objects and tools whilst maintaining
a natural situational context. When
planning the therapy, one should re-
member potential limitations arising
from the frequent coexistence of limb

P Low level of recommendation: studies of Class II (clinical observations) or III (clinical series without concurrent controls, single-subject designs), directly point-
ing to the effectiveness of the intervention and providing evidence for its possible effectiveness. 232
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Neuropsychological therapy techniques with the status of practice standards in patients with acquired, non-pro-

gressive brain damage.'*2%:%

Cognitive Impairments

Brain Damage

Therapeutic Practice Standards (Rehabilitation Stage)

Attention deficits
Attention

TBI Direct-attention and metacognitive strategy training (later stag-

Stroke

es of rehabilitation)

and perception )
Left visual neglect

Right-Hemisphere

Stroke training

Visual and spatial capabilities therapy with visual scanning

Mild impairments of pro- TBI

Training using external compensatory tools and internalized

spective memory Stroke memory strategies
Memory o : . - - -
Mild impairments of ret- T8I Training using external compensatory tools and internalized
rospective memory memory strategies
Praxis Ior?p:r','rig:t’inotﬁ g; ?noo%rgfwe Left-Hemisphere Specific training for gesture recognition, motor skills strategy
mgnt Stroke training (early stage of rehabilitation)
) . Left-Hemisphere Cognitive-linguistic therapies (acute and post-acute stages of
Social Language impairments — gy;o)q rehabilitation)
communication Social communication Bl Conversational skills training, facial emotion expression recog-
deficits nition training
Executive function Mild and moderate exec- T8I Metacognitive strategy training, possible problem solving or

utive dysfunction

goal management training (later stages of rehabilitation)

Cognitive

functioning ying severity

Cognitive deficits of var-  TBI

Stroke of rehabilitation)

Comprehensive-holistic rehabilitation programs (later stages

apraxia with language disorders (pos-
sible consequences: difficulty in un-
derstanding verbal commands, ver-
bal description of functional prob-
lems, self-instruction for movement
activities) and/or basic motor deficits
(e.g. difficulty in engaging limbs suf-
fering paresis in ambidextrous activ-
ities).3350-52

In people with post-TBI abnormal-
ities in social communication, con-
versation training and/or facial ex-
pression recognition training are rec-
ommended. They aim to improve
the patient’s interpersonal skills and
therefore counteract the social isola-
tion caused by inadequate speech and
emotional response. However, con-
sidering that injuries to the brain’s
prefrontal areas often lead, in addi-
tion to personality changes, to gen-
eral disorganization of the patient’s
performance, it is also important to
improve thinking skills. With mild
and moderate executive dysfunctions
(problems with planning and organ-
izing cognitive and practical activity),
it is reccommended to apply interven-
tions aimed at improving self-aware-
ness of acquired dysfunctions and
learning strategies for self-control
and self-regulation of one’s own be-
havior. It is worth practicing these
strategies in formal training, such as

problem-solving training or goal-di-
rected behavior management?. They
teach patients to handle issues in
stages, adapting actions to changing
circumstances, detecting and correct-
ing errors, and predicting the effects
of one’s own performance’.

In a situation where the result of
TBI or stroke is a generalized decline
in cognitive functioning, patients
should be offered complex, holistic
rehabilitation programs including in-
dividual training for disturbed func-
tions, group therapies on self-aware-
ness of the condition and emotion-
al-social functioning together with
education on how to deal with the
consequences of the disorder?.

Detailed descriptions of the above-
-mentioned techniques can be found
in the monograph titled Terapia neu-
ropsychologiczna  dorostych  cho-
rych z uszkodzeniem mdzgu (English:
Neuropsychological therapy in adult
patients with brain damage), edited
by J. Seniéw® or in the English-lan-
guage book called Neuropsychologi-
cal rehabilitation: The international
handbook, edited by B. Wilson et al
5 From these works it may further be
concluded that, whilst in formal rec-
ommendations some training is as-
signed to specific stages of rehabili-
tation, there is no evidence that their

earlier use could have any negative
or undesirable consequences. Behav-
ioral interventions are not invasive
methods and the decision to intro-
duce them should be based primari-
ly on the specificity of the disorder
and secondly the patient’s ability to
undertake the particular therapy.

Practice guidelines in neuropsy-
chological therapy

Techniques with the status of practice
guidelines (Table 2) should be used
in addition to or as an extension to
a standard procedure or offered when
there are no methods with a higher
level of recommendation.

As is apparent in Table 2, the pre-
sented guidelines consist of thera-
pies for more profound cognitive im-
pairments than indicated in practice
standards (often aimed at important
aspects of everyday functioning) as
well as behavioral and non-behavio-
ral interventions which look to en-
hance the effects of routine therapies
and training with the use of comput-
er programs. However, in terms of
the latter, it is noted that patients do
not perform computer exercises com-
pletely independently, despite their
automation. In addition to the gen-

© AWF Krakow

35



Medical Rehabilitation / Rehabilitacja Medyczna (Med Rehabil) 2020, 24 (2): 31-39

36

Table 2

DOI: 10.5604/01.3001.0014.4134

elSSN 1896-3250 © AWF Krakow

Techniques of neuropsychological therapy with the status of practice guidelines in patients with acquired,

non-progressive brain injury.2%3%

Cognitive Impairments

Brain Damage

Therapeutic Practice Guidelines (Rehabilitation Stage)

Deficits in attention and

Attention working memory

TBI Direct-attention training using computer based tasks

and perception .
Left visual neglect

Right-Hemisphere

Combination of visual scanning training with left hand stimulation

Stroke or left limb activation technique
Severe memory impair-  TBI . . . -
Memory ments Stroke External compensatory tools applied to important life activities
. . Left-Hemisphere Training of specific deficits of language, e.g. impairments of read-
Social Language impairments Stroke TBI ing comprehension
communication . Left-Hemisphere Combination of standard therapy with ITMS (later stages of reha-
Aphasia P
Stroke bilitation)
Mild and moderate exec- T8I Metacognitive strategy training applied to practical activities, per-
utive dysfunction formed as part of occupational therapy
Executive — — -
functions Deficits of self-aware- Delivering clear — verbal and/or visual — feedback on performance
ness of disease symp- TBI as an element of metacognitive strategy training (later stages of
toms rehabilitation)
Cognitive Deficits of attention, T8I Computer-assisted cognitive tasks performed under the supervi-
functioning memory and executive Stroke sion of a therapist as an element of a more complex program of

skills

therapy

erally accepted advantage of train-
ing conducted under the supervision
of a professional over independent-
ly performed exercises, in the case
of disorders that seriously disrupt
human functioning (such as neglect
syndrome or severe attention and
memory deficits), performing cogni-
tive tasks without the supervision of
a therapist, or at least a trained vol-
unteer, is disadvised?*32.

The quality of the scientific evi-
dence (data indicating probable ef-
ficacy) supports the supplementa-
tion of the above guidelines with the
non-behavioral, non-invasive tech-
nique of repetitive transcranial mag-
netic stimulation (rTMS) in patients
with post-stroke chronic, non-flu-
ent aphasia. Research shows its ad-
dition to standard speech and lan-
guage training can increase the ef-
ficacy of rehabilitation®, thanks to
concomitant interactions at the cog-
nitive and neurophysiological lev-
el. The pro-therapeutic importance
of rTMS is attributed to the reduc-
tion of differences in the levels of ac-
tivation of the cerebral hemispheres
caused by damage to one of them.
In the case of aphasia, these differ-
ences are expressed by too low ex-
citability of the hemisphere affected
by the stroke, i.e. left (activation de-
pression of the persistent cortical ar-
eas, including the components of the

language system) and overactivation
of the structurally intact right hem-
isphere (right-hemispheric hyperac-
tivation, with the greatest excitabili-
ty of structures opposite to the stroke
location)**. According to previous
studies, this activation “balancing”
should be administered by way of
inhibiting right hemisphere activity
with low-frequency ( < 1 Hz) rTMS,
applying the stimulation coil to the
head over the inferior frontal gyrus
(the region opposite to Broca’s area,
usually damaged in non-fluent apha-
sias)®. However, it should be noted
that although the method is non-in-
vasive, it cannot be used in people
with contraindications to magne-
to-stimulation; it is sometimes poor-
ly tolerated by patients; and should
only be used by appropriately qual-
ified personnel (licensed doctors or
trained medical workers, working
under a doctor’s supervision)***,

Practice options in
neuropsychological
rehabilitation

Optional techniques (Table 3), sim-
ilarly to practice guidelines, may be
added to a standard program of ther-
apy or be introduced conditionally in
the absence of methods of higher-lev-
el recommendation.

Table 3 shows that, in addition to
the even wider use of modern elec-
tronic technologies (computer pro-
grams, virtual reality) in therapy plan-
ning, it is also worth considering: the
principle of errorless learning (the se-
lection of tasks and aids which erad-
icate the possibility of incorrect an-
swers and corrections associated with
trial and error learning), the function-
ality of proposed exercises (aimed at
every-day and/or important life activi-
ties), group improvement of cognitive
functions and/or the modulation of
social behavior. However, it is noted
that with severe cognitive-behavioral
disorders the expected benefits from
such interventions may not be realized
when the activities are not practiced
directly?. Therefore, patients with se-
rious cognitive syndromes should be
offered therapies of the highest eco-
logical value, understood as the incor-
poration of therapeutic activities to
the reality of the patient’s life and that
of their family’.

Additional meta-analyses, where rel-
atively few and small studies were iden-
tified, support the inclusion among re-
habilitation options of therapy for acal-
culia®* and a combination of standard
therapy of neglect syndrome with tech-
niques of transcranial brain stimula-
tion®%%7,

Within the scope of post-stroke/
post-TBI acalculia (problems with un-
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Techniques of neuropsychological therapy with the status of practice options in patients with acquired, non-pro-

gressive brain injury.2%:33,36:37

Cognitive Impairments

Brain Damage

Therapeutic Practice Options (Rehabilitation Stage)

Left visual neglect

Right-Hemisphere
Stroke

Using electronic technologies in visual scanning training

‘:;t:"tion Combining standard therapy with FTMS or tDCS treatments
perception Deficits of visual per- Right-Hemisphere Training of visuospatial abilities and visual organization skills (early

ception without neglect ~ Stroke stage of rehabilitation)

. _ TBI

Mild memory deficits Stroke Group therapy
Memory

Severe memory deficits  TBI Errorless learning strategy to acquire specific skills and knowledge
Language Stroke
and spatial Acalculia TBI Re-education in terms of knowledge of numbers, arithmetic exercises
relations

Language impairments

and social communica- TBI Group therapy
Social tion deficits

communication "
Cognitive and language

Left-Hemisphere
Stroke

Computer-based tasks in addition to a standard program of therapy

deficits IBI
. Group interventions serving to improve self-awareness of disease
géﬁf/g%";?gﬁéﬁfnex' TBI symptoms, problem-solving abilities, behavioral self-control and
y emotional self-regulation (later stages of rehabilitation)
Severe executive defi-
Exect_ltlve cits with Iymlted aware- g, Functional training for everyday skills, applying the principle of er-
functions ness of disease and in- Stroke rorless learnin
ability to compensate 9
for deficits
Cognitive-executive Metacognitive strategy training as an element of occupational thera-
oy Stroke e
deficits py (early stage of rehabilitation)
Integrated program of individually selected and targeted trainings to
increase independence in home and work life
Cognitive Functional cognitive TBI : . ) - )
functioning disorder Stroke Group-based interventions targeted at increasing functional

self-awareness, independence and/or general improvement of men-
tal well-being as a component of comprehensive-holistic therapeu-

tic programs

derstanding the number system and
counting), it is recommended to grad-
ually rebuild in patients the knowl-
edge of numbers and their relations
and also to improve their counting
skills by performing more and more
difficult arithmetical tasks®.
Meanwhile, in people with post-
stroke left visual neglect one may
consider combining cognitive train-
ing with rTMS*¥ or with tran-
scranial direct current stimulation
(tDCS)*’. The methods differ in terms
of impact on brain processes; while
both may be used in order to inhib-
it the undamaged (potentially overac-
tive) left hemisphere (low-frequency
rTMS; cathodal tDCS: <2 mA), only
tDCS is used to enhance activation of
the damaged hemisphere, i.e. right
one (anodal tDCS: < 2 mA)**. How-
ever, the decision to use these meth-

ods should be taken in the context
of their existing low level of recom-
mendation and the possible workload
and discomfort caused by the treat-
ments***,

Limitations and shortcomings in
existing recommendations

Despite the growing number of stud-
ies on techniques of neuropsycholog-
ical rehabilitation, the body of evi-
dence remains small and the research
too heterogeneous (different forms
and parameters of trainings, vari-
ous clinical characteristics of the sub-
jects) to try to estimate the minimum
“doses” of therapies needed to ob-
tain functional benefits (among oth-
ers, duration of exercises, frequency
and number of therapeutic sessions)

or to specify interventions in terms of
their detailed rules and stages of the
procedure.

Another insufficiently explored area
is the effectiveness of standard thera-
pies of various cognitive impairments
in patients with coexisting health
problems. Clinical observations indi-
cate that psychological characteristics
with a particularly unfavorable impact
on therapies include: executive dys-
functions associated with disorgan-
ization and lack of insight into one’s
illness, aggression, irritability, anxie-
ty or depression. Their presence, for
instance, in people with memory im-
pairments can impede the implemen-
tation and independent use of even
simple compensatory techniques. In
turn, negative somatic factors include:
pathological fatigue, pain, visual dis-
turbances, epileptic seizures®’.
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Beyond the need for further re-
search in those areas with established
recommendations, for many other
neuropsychological deficits guide-
lines have not yet been created at all
due to either a shortage of studies or
their low methodological value. This
problem concerns such rare disor-
ders as agnosias (difficulties in rec-
ognition/interpretation of perceived
stimuli), as severely disabling condi-
tions as amnesias, profound memory
disorders and executive dysfunctions,
and those as little clinically studied
as body schema disorders (an inabili-
ty to orient parts of the body and/or
differentiate its left and right side) or
alexithymia (an inability to identify/
understand emotions, to describe and
express feelings).

SUMMARY

Neuropsychological  rehabilitation
is an important part of the neurore-
habilitation process in adult patients
with acquired and non-progres-
sive brain injury. Training of cogni-
tive functions and interventions that
model emotional reactions and social
behavior should serve to restore im-
portant skills and/or compensate for
remaining impairments, and to adapt
patients to the consequences of their
condition. Rehabilitation programs
should be created following current
recommendations in terms of stand-
ards, guidelines and options of ther-
apeutic procedure. The primary ob-
jective of the therapeutic programs
should be to maximize the patient’s
independence and improve their
quality of life.
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