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Traumatic head injury belongs to the group of neurological conditions,
following the occurrence of which we may detect difficulties in motor
behaviour and cognitive functioning of the persons. The impact of a traumatic
head injury on majority of patients is substantial. Rehabilitation of motor
impairments encompasses a series of interventions performed on persons after
a traumatic head injury and is of crucial significance for such persons to return
to their customary activities of everyday life. This study gives a brief display
of the rehabilitation approach and its importance to recovery of motor
functioning in persons who suffered a traumatic head injury. It is considered
that motor impairment rehabilitation programme following a traumatic head
injury should focus on specific approaches, leading to improvement of certain
motoric tasks and outcome measures.
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YepenHo-M03roBast TpaBMa OTHOCUTCS K IPYIIIE HEBPOJOIMYECKUX CO=
CTOSIHMI, NPU BO3HUKHOBEHUM KOTOPHIX MOTYT OMPEEISIThCS MPOOIeMbl
JIBUraTEIbHOIO IOBEJCHUS U KOTHUTUBHOU JeATeNbHOCTU. BausaHue uepen-
HO-MO3TOBO#l TpaBMbI Ha OOMBIIMHCTBO MALMEHTOB BelnKo. Peabumuranms
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JBUTATCIBbHBIX HapyIJ_ICHI/Iﬁ BKJIIOUAeT B cels psaa BMEIIATEJIBCTB, KOTOPBIC
MPEIOCTABISIIOTCS JIIOISIM [1OCJIE YEPETHO-MO3TOBOM TPaBMbl U HEOOXOAUMBI
JJI TOTO, 4TOOLI JIFOIU MOTJIN BEPHYTHCS K HOpMaHLHOﬁ HOBCCZ[HCBHOI71 Jaes-
TENBLHOCTH. B cTaThe naHo kparkoe onucaHue peadMINTalnOHHOTO MOAX0Aa
1 €T0 3HAa4YCHUSA A1 BOCCTAHOBJIICHUS ABUIaTCIIbHBIX (I)yHKLII/Iﬁ Yy nui, nepe-
HECIINX YCPEITHO-MO3TOBYIO TPaBMY. CqmaeTca, 4TO OCHOBHOC BHUMAHHUE B
nporpaMMax peaduIuTaluy Py IBUTaTeIbHBIX HAPYIICHUSX MOCTIe Yeper-
HO-MO3TrOBOM TPaBMbI JOJIKHO OLITH COCPEAOTOYEHO HA KOHKPETHBIX TTOAX0-
J1aX, KOTOPBIC MPUBOAAT K YIYUIICHUIO ONPECACIICHHBIX JIBUTATCIIBHBIX 3aJ1a4
7 TIOKA3aTeseH pe3ylbTaToB.

Kniouesnvie cnoga: 1epenHo-Mo3rosasi TpaBMa, peabuiIuTanus, Helpo-
MJIaCTUYHOCTD, (1)PI3PI‘{CCK2UI AKTHUBHOCTH

Introduction

It is estimated that the world is inhabited by about 1 billion of
people suffering a neurological condition or disease, from stroke and
traumatic head injuries, to neurodegenerative diseases [1]. Following
occurrence of a neurological condition or disease, these persons fre-
quently experience difficulties in motor behaviour and cognitive func-
tioning. For example, movement issues are frequent that may greatly
affect activities of everyday life and lead to a low level in quality of
life [2].

Scientific literature data indicate that traumatic head injury (THI)
is a challenging condition, both in treatment and in research. The THI
encompasses structural injuries or physiological changes in brain
function occurring through action of exterior forces [3]. The preva-
lence of THI in adults over the age of 18 is 8,5 % [3], whereas in
children, although insufficiently researched, it represents a substantial
issue, having reached annual incidence of 100,000—200,000, with
children between the ages of 0 and 4 display the highest incidence and
mortality percentages [4]. Although brain injuries represent a signifi-
cant part of the trauma, the seriousness of THI varies from mild, de-
fined as momentary shift of consciousness, to serious, including long
periods of unconsciousness and/or amnesia. Fortunately, over 85 % of
the medically treated THI is considered as mild, and majority of pa-
tients can recover from the injuries [5]. The impact of head injury on
all the segments of life is extremely powerful, especially when ob-
serving the economic impact, evident in temporary or permanent ab-
sence from work, quality of life, rehabilitation and other medical ex-
penses [3].
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Rehabilitation of motor impairments

Rehabilitation of motor impairments encompasses a series of in-
terventions performed on persons following their suffered head inju-
ries, that is, traumatic head injuries, and is of crucial significance for
the persons to return to customary activities of everyday life.

The central nervous system has a certain capacity to recover and
adapt to compensating mechanisms after injuries. The basis for recov-
ery comes from neuroplasticity, defined as ability of the neural networks
to develop adaptive changes, both in structural and functional levels,
ranging from molecular, synaptic and cellular changes, to more global
network changes. It is traditionally considered that an adult brain stag-
nates, and that neuronal plasticity is confined to cortex development.
However, nowadays, neuronal plasticity occurs following an injury in a
three-stage series [6]. Immediately following an injury, cell death oc-
curs, along with reduction in cortical inhibitory pathways during 1 to
2 days, which is considered to be a recruiting or unmasking of new and
secondary neural networks, [7], so that, in the end, the activity of corti-
cal pathways shifts from the inhibitory to the excitatory control, fol-
lowed by proliferation of neurons and synaptogenesis. Both neuronal
and non-neuronal cells (i. e. endothelial progenitors, glial cells and in-
flammatory cells) are recruited in order to replace the damaged cells,
relieve the gliotic scarred tissue and ultimately revascularize it [6]. Cer-
tain preliminary research suggest that, following the THI, the hippocam-
pus develops long-lasting morphological changes, including the growth
of cell somas and neuron recruiting into the hippocampus. In terms of
determining the factors that lead to easier recovery after an THI, several
studies support the theory that younger age is one of the protective fac-
tors. Thus, Berger and associates established that children display better
functional recovery than adults do [8], and that injured patients of
younger age (below the age of 26) were less disabled compared to older
patients (over the age of 40), despite serious injuries [9]. On the other
hand, other studies report that children below the age of 4 display poor-
er motor and cognitive outcome in comparison to older children suffer-
ing from THI. The process of recovery following a traumatic head inju-
ry is lengthy, but, with new evidence of neuroplasticity, the prospects
for recovery are no longer bleak.

With sudden neurologic conditions, such as THI, the post-acute
rehabilitation programmes dealing with motor difficulties are provid-
ed in hospitals and/or other clinical environments in first months fol-
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lowing the diagnosis [3; 4]. Although such programmes are generally
useful, most persons suffering from THI experience functional move-
ment defects even on completion of rehabilitation procedures [3; 5].
On the other hand, we havean example of a considerable number of
persons suffering from neurodegenerative conditions, such as multi-
ple sclerosis and Parkinson’s disease, being denied admittance into
hospital or ambulance rehabilitation programmes until they’ve
reached a late stage of disease, thus developing progressive loss in
motor function over the period of minimum rehabilitation support [6;
7]. Persistent and progressive losses in motor function lead persons
suffering from neurological conditions into a state of deteriorated
medical state. Motor defects limit performance of everyday activities
[10] and participation in physical activities [11]. Available correlation
studies suggest that inactivity aggravates functional defects [12]. In
this respect, neurological rehabilitation should not be observed as a
temporary undertaking, but as a lifelong endeavour. Unfortunaterly,
persons suffering from complex, chronic medical conditions experi-
ence numerous obstacles against participating in rehabilitation (e. g.
availability of therapists, financial limitations, and similar) [13].
Majority of the motor function recovery, following a sudden neu-
rological impairment, occurs during rehabilitation within first 3 to
6 months after the injury [3]. Althoug these initial months constitute a
critical period to begin the process of spontaneous healing [14], re-
search findings indicate that further improvements may be achieved in
later stages of recovery, extending over years following occurrence of
a certain condition [3; 5]. In chronic stages of neurological conditions,
advantages of motor rehabilitation may be attributed to physical fit-
ness and neuroplasticity that depend on experience, or to restoring of
neural connections as response to experience [15]. Improvements in
physical fitness are stimulaterd by cardiorespiratory training and re-
sistance training, whereas the neuroplasticity, which depends on expe-
rience, is affected by exercises implying repetitive motoric, task-ori-
ented exercises [15]. The benefits of physical fitness and neuroplasti-
city for persons suffering from neurological conditions in terms of
motor rehabilitation are proven. More precisely, therapeutic concepts,
such as task-oriented-training, prograssive practice of increasing
movement speed and precision, compensatory adaptations, strength-
ening and cardiovascular fitness, are embedded among the goals of
rehabilitation for persons suffering from majorioty of neurological
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diseases [10]. However, we can make a certain distinction between
classic rehabilitation and rehabilitation assisted by physical exercise
and neuroplasticity. Classic rehabilitation is enforced for the purpose
of improving the function or reducing invalidity that is connected to a
certain basic condition or impairment, whereas programmed exercises
or physical activities focus on more general medical [1]. We should,
however, remark that presence of lasting bodily (physical) invalidity
inherent in neurological conditions “blurs the boundaries” between
the indicated types of rehabilitation. For example, if a person suffering
from hemiparesis that participates in a programme of general resist-
ance training strengthens their limbs of the affected side and improve
function of hands, the programme of general resistance training is as-
sumed to have had a rehabilitative effect. The capacity to engage in
rehabilitation activities designed to resolve specific functional deficit
(for example, muscle weakness) may be limited by lower level of
physical strength [2] or fatigue [12] that can be resolved through gen-
eral programming of exercises. Another crucial intersection of terms
may be explained by the impact of exercising on neuroplasticity that
is linked to effects of motor rehabilitation [15]. When persons suffer-
ing from neurological conditions exercise, i. ., when they engage in
physical acxtivity, it can be considered as a component of motor reha-
bilitation if the programmed physical activity affects impairment, ac-
tivity limitations, or participation restrictions.

Instead of conclusion

The fundamental strategy in rehabilitation of motor impairments
is to bring the patients to the position of ability to exercise and contin-
uously improve their motor control and motor skills. Regardless of
seriousness of a neurological condition or disease, the rehabilitation
relies on the adapting ability within and between neurons and their
synapses, as response to experience, training and learning. The best
proof in our hands is that any form of therapy, applied in a sufficiently
high dose, is more likely to reduce the impairment and invalidity than
no rehabilitative intervention. The true focus of the motor impairment
rehabilitation programme following a traumatic head injury ought to
be placed on specific approaches to improving certain motoric tasks
and outcome measures.
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Annomayua. YUnTbIBas TCHACHLIUIO K POCTY YUCIIA CIIy4aeB XPOHUYE-
CKOM pecruparopHON MarojJOruu CPENU NMEAUATPUUECKON TOIYIISILUN B pe-
TPOCTIEKTUBHOM HCCIIEIOBAHUU TPOBEJCHA OlICHKA d(P(PEKTUBHOCTH peadu-
JIUTAIUKA B YCJIOBUAX CTAIMOHAPO3aMEIIArOIINX TEXHOJOTUI (I[HCBHOﬁ cTa-
AOHAp HOJ'II/IKJ'[I/IHI/IKI/I), HarpaBJICHHBIX HA CHMKCHUEC YaCTOThI O60CTp€HHI71 n
YBETHUIEHHE CTENIEHHN KOHTPOIIS AeTel ¢ OpoHxnansHoif actmoit (BA) ¢ pazpa-
OOTKO# aHKET MO OIeHKe KadecTBa paboThl JHeBHOTO cranumoHapa ([1C). B
X0JI€ MCCJIEIOBAHMS TTOKA3aHO, YTO KOMILIEKC peabuINTAIlMOHHBIX MEPOTIPH-
stuif BA Ha (one Ga3ucHOM Tepanmuy OKa3bIBAaeT MOMOKUTENHHOE BIMSHUE
KaK Ha KJIMHUYECKHE TOKa3aTelld, Tak M Ha OOlee COCTOSIHUE JETel, 4To
urpaet OOBIIYIO PO B (JOPMUPOBAHUK KOMILTACHTOCTH TIAIIMEHTOB K Jieue-
HUIO U CTIOCOOCTBYET MOTHOIIEHHOMY KOHTPOITIO HAJ 3200JIEBAaHUEM.

Knrwueswie cnosa: netn, GpoHXHMAIbHAS acTMa, peaOHIUTAIUS, THEB-
HOH CTanuoHap

Evaluation of the Effectiveness of Rehabilitation in Children
with Bronchial Asthma in Conditions
of the Hospitai-Replacing Technologies
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Annotation. Taking into account the trend towards an increase in the
number of cases of chronic respiratory pathology among the pediatric popula-
tion, a retrospective study assessed the effectiveness of rehabilitation in hos-
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