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Abstract

Introduction: Cerebral palsy is a disorder characterized by an abnormal activity, movement and posture de-
velopment. The Bobath concept is one of the most used methods for the neuropediatric rehabilitation and is
based on the acquisition of sensorimotor skills according to the normal sequence of the psychomotor develop-
ment. Objective: In this study, we explore the relationship between electromyographic signal (EMG) in muscles
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Resumo

involved in the cervical control in the frontal, sagittal and transversal planes and facilitation techniques using key
points of control, which is part of the Bobath approach. Materials and methods: The methodology was quanti-
tative applied in a case study of one child, seven years old, with Cerebral palsy and West syndrome diagnosis. The
surface EMG activity of muscle groups involved in the cervical control (extensors, flexors and lateral flexors) was
collected under therapeutic handling using key points of control in ventral decubitus on the wedge and in lateral
decubitus along 5 seconds. Results: The EMG signal from extensors and flexors muscles was augmented under
therapeutic handling for weight bearing using the hip joint as key point of control in both decubitus. Although
the EMG basal signal in the ventral position had been intensified during the weight bearing, the EMG activity was
higher when the handling was performed using the lateral position. Conclusion: We concluded that the thera-
peutic handling for weigh bearing using the hip joint as key point of control induced the facilitation of cervical
control. The use of the lateral position as well as the repetition of this position in a maintained way, since the
correct alignment position is observed, should be able to induce higher facilitation of cervical control than weigh
bearing in ventral position on the wedge.

Keywords: Cerebral palsy. Physical therapy modalities. Electromyography.

Introducdo: Paralisia cerebral é um distirbio caracterizado por alteragdes no desenvolvimento da atividade, do
movimento e da postura. O Conceito Neuroevolutivo Bobath é um método utilizado na reabilitacdo neuropedidtrica,
fundamentando-se na facilitagdo da aquisicdo de habilidades sensério-motoras de acordo com a sequéncia de desen-
volvimento neuropsicomotor normal. Objetivo: Verificar atividade eletromiogrdfica de miisculos envolvidos no con-
trole cervical nos planos frontal, sagital e transverso, mediante manuseio em pontos-chave de controle, objetivando
transferéncia de peso e estabilizagdo corporal. Materiais e métodos: Trata-se de uma avaliagdo quantitativa em um
estudo de caso, no qual uma paciente de sete anos de idade, com diagnéstico clinico de paralisia cerebral e sindrome
de West, foi submetida a andlise eletromiogrdfica da musculatura envolvida no controle cervical, mediante manuseio
em pontos-chave de controle. O registo ocorreu durante o manuseio utilizando postura de dectibito ventral sobre
cunha e postura de decubito lateral sobre o solo. Resultados: O sinal eletromiogrdfico dos extensores e flexores na
regido cervical intensificou-se mediante manuseio para transferéncia de peso em ponto-chave de quadril em ambas
as posturas. Embora o sinal de base tenha sido ampliado durante a transferéncia de peso para o quadril, o registro
eletromiogrdfico nos segmentos musculares avaliados foi superior no dectibito lateral. Conclusées: Verificou-se que a
transferéncia de peso para o quadril induziu facilitagdo do controle cervical e que o dectibito lateral de forma repetida
e sustentada, mediante correto manuseio, alinhamento e transferéncia de peso, facilitou de forma mais pronunciada
a atividade muscular na regido cervical e de tronco superior do que o manuseio em dectibito ventral sobre a cunha.

Palavras-chave: Paralisia cerebral. Modalidades de fisioterapia. Eletromiografia.

Introduction

develop slowly over time in response to the primary
problems (2). Current studies estimate a worldwide

Cerebral palsy (CP) is a disorder characterized by
abnormal development of movement and postural
activity due to non-progressive brain damage du-
ring fetal development or childhood (1). Individuals
afflicted with this injury may present with a variety
of sensorimotor problems. Some primary problems
are directly related to the injured central nervous sys-
tem (CNS), affecting muscle tone, balance, strength,
and selectivity. However, secondary problems, inclu-
ding muscle contractures and bone deformities, may

prevalence of two to three affected individuals per
1000 live births (3).

Along with the primary motor problems, there
may be several associated disorders including men-
tal retardation, seizures, hearing loss, visual deficits,
speech disorders, behavioral disorders, swallowing
and feeding problems, respiratory problems, and
incontinence (3). Impairment-associated stresses
between the occurrences of seizures are present in
15% to 55% of patients with CP (4). West syndrome
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is considered a type of epilepsy marked by the occur-
rence of spasms, interrupted development, and hyp-
sarrhythmic patterns in electroencephalograms (5).

Several techniques and therapeutic methods have
been developed to promote the rehabilitation of sen-
sorimotor disorders consequent to CP. The Bobath
concept was developed during the 1950s and has
remained an accepted practice throughout the years
due to its dynamic adaptability in the face of new
neuroscientific approaches. This approach is based
on rehabilitation for solving functional problems and
focuses on recovery of sensorimotor body segments
affected in opposition to motion compensation (6, 7).

The Bobath conceptis characterized by a particular
way of observing, analyzing, and interpreting motor
performance for a given task. It also always respects
the sequence required for the acquisition of skills wi-
thin normal psychomotor development. Although its
clinical application is based on individualized reaso-
ning instead of applying standardized techniques to all,
its precepts can be grouped into strategies inhibition,
stimulation, and facilitation. The use of information
relating to improving motor performance is described
as facilitation. This allows movements to be more suc-
cessful in relation to postural orientation, movement
components, functional sequences, the recognition of
a task, and the motivation to complete it (6). Through
the facilitation techniques, the individual experiences
movements that are not completely passive, but still
cannot be accomplished alone. The objective is to make
the activity possible, since it requires a response and it
allows this to happen (7). This can be used for activa-
tion of a specific muscle in preparation for a volitional
activity. It also serves to stabilize a body part or body
segment to reduce muscle activity not relevant to the
execution of a certain task (6).

Children who develop normally have different pat-
terns of postural adjustment compared with children
with CP. In children with CP, activities are limited by
muscle synergies that help to increase or decrease
the success of the task (8). The development of head
control is the most basic motor skill acquisition pro-
cess. Head control depends on the ability to integrate
vestibular and proprioceptive afferents to the motor
command efferent pathways for ventral-medial pos-
tural control. Its development is essential for mo-
dulating reflexes triggered by activation of sensory
receptors located in the head. This may result in tonic
modifications that interfere with the maintenance of
posture and the generation of voluntary movements.

In normal motor development, complete control of
the head is only achieved at six months of age after
the child is able to have coordinated control of flexors,
extensors and flexor sides (9).

Physical therapy methods are used for the treatment
of neuromotor disorders arising from CP. However, po-
sitive clinical results stemming from these methods still
need quantifying. Electromyography (EMG) is a tech-
nical resource developed for evaluating and recording
electrical activity produced by contractions of striated
skeletal muscles. By recording electromyographic data
itis possible to infer the variations in polarization of the
muscle fiber membranes located between the recording
electrodes and measure muscle activity for a particular
task or posture (10, 11).

Given the above information, to broaden the unders-
tanding of techniques facilitating head control, the aim
of this study was to investigate the electromyographic
activity of muscles involved in head control in the fron-
tal, sagittal and transverse planes. This was performed
through handling at key points on the control objective
transfer of weight and body stability.

Materials and methods
Participant

A seven-year-old female diagnosed with cerebral
palsy and West syndrome was used in this study. A cli-
nical evaluation found an athetoid-spastic component,
a topographic change of tone in quadriplegia, and a
graduate V motor level, according to the Classification
System Gross Motor Function (12). This study was ap-
proved by the Ethics Committee on Human Research
of the Federal University of Health Sciences of Porto
Alegre -UFCSPA, in the opinion paragraph: 1463/11.
Data were collected after providing information about
the research objectives and informed consent was ob-
tained from responsible person.

Data collection

For the EMG signal, a Miotool 400 (Miotec;
Brazil) device was used with a sampling frequency
of 2000Hz/canal with four channels and connec-
ted to a computer (DELL, Vostro 1400, Windows
Vista), through Miographs software. The signal cap-
ture was performed using Ag/AgCl electrodes with
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self-adhesive bipolar configurations, diameter 2.2 cm,
manufactured by Miotrace. The center to center dis-
tance between the electrodes was 20 mm, as recom-
mended by SENIAM (13). To carry out the collection
there was a reduction of skin impedance by asep-
tic and light abrasion with cotton soaked in alcohol
(70%), based on the guidelines of the International
Society of Electrophysiology and Kinesiology. To follow
the trajectory of the muscle action potential, ensuring
a better ability to get the EMG signal, the electrodes
were positioned along the muscle fibers (14).

The electrodes were positioned to allow the cap-
ture of EMG signals from muscles involved in the con-
trol of the head. To check the activity of the extensor
muscle, cervical and thoracic electrodes were placed
over the muscle bellies, 2 cm lateral to the vertebral
spinous processes at the levels of C7 and T10. The
record of flexor control was obtained by capturing
the muscle activity signal for the sternocleidomastoid
(SCM) muscle, taking into account the activity of the
flexor muscle control in the frontal and sagittal planes
(8.15; Fig. 1 A). The reference electrode was attached
to the left tibial tuberosity.

The postures used during the registration of the
signals were: [) Posture 1 -prone, with the support of
the ventral trunk over a wedge placement of 25 cm,
glenohumeral flexion range of motion approximately
90° (Fig. 1 B); II) Posture 2 -in right lateral decubit on
the floor, glenohumeral abduction range of motion of
approximately 60°. This position was held in stabili-
zing the elbow key point on the side of the support
due to the inability of active control of the shoulder
girdle, seeking better alignment (Fig 1 C).

The recording of muscle activity at rest was obtai-
ned after the child was placed in the positions descri-
bed above. The second record of muscle activity was
performed by handling at key points of control for
weight transfer over the hip, as illustrated in Figure 1.
The signal capture was carried out over five seconds
for each position, with the participation of a resear-
cher handling the child in all postures and another
evaluator collecting the signs.

Data Analysis

The signal was treated through the use of a
fourth-order Butterworth filter with a cutoff fre-
quency and type bandpass of 20-450 Hz, for the
acquisition of the full spectrum of the EMG record

Figure 1 - A) Location of the electrodes for recording activity
of extensor and flexor muscles at the C7 and T10 levels and
the sternocleidomastoid muscle (SCM); B) Representation of
posture 1 recording in the prone position on the wedge; C)
Representation of position 2 recording in the lateral decubit
on the floor.

Source: Research data.
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and gain1000 Hz (13). After conducting the nor-
malization by peaks, the signal used was the root
mean square (RMS), which assesses the level of
activity of the EMG signal (16). For each record,
in all postures and muscles evaluated, we used the
highest value obtained by the EMG.

Results

The electromyographic signal of the extensor and
flexor muscles in the cervical region was intensified
by handling for weight transfer in hip key points in
both postures. The base signal was taken at rest in
the prone position on the wedge and was expanded
during the weight transfer to the hip in the three
points assessed. Recording of the electromyographic
signal at all points evaluated (SCM, C7,and T10) was
highest in position 2 when compared to position 1
(Graph 1). Results are expressed as mean values of
RMS electromyographic signal.

Discussion

The results showed increased electromyographic
signals throughout handling in both positions and
in all segments/muscles evaluated, when compared
to the signal recorded at rest. Overall, the increased
muscle activity at all evaluated points was higher
when taking weight on the hip was held in position
2 (lateral) compared to taking weight in position 1
(prone on the wedge).

The Bobath concept neuroevolutivo is widely
used for the treatment rehabilitation sensorimotor
sequelae after lesions (17, 18). Among other techni-
ques, it uses the exchanges in posture sequentially,
obeying the order of acquisition of motor skills along
the normal psychomotor development (NPMD) mi-
lestones (6). The ventral and lateral decubit postu-
res are adopted by children during the NPMD. The
reactions development rectification occurs initially
in the prone position by enhancing the activity of
the extensor muscles of the neck and upper trunk.

A Position 1 - Ventral position on the wedge B Position 2 - Lateral decubit
100 - 100 -
94,9
80 - 80
) S
S 601 3 60 - 62,4
= )
E 51,4 *é' 50,6
*g 40 - ‘g 40 |
o 32,4 @
2 20| 2 20|
= —y = |
0 . : 0 ;
Rest Handing Rest Handing
Muscle Position 1 Position 2
St leid toid
Rest Handing Rest Handing —@— Sternocleidomastol
Sternocleidomastoid a1V 97V 44V 6244V —#— Extensors at C7 level
Extensors at C7 level 8iuV  324uV 5uV 50,6 uV A— Extensors at T10 level
Extensors at T10 level 7.2 uv 51,4V 8,6 uv 94,9 uv

Graph 1 - Values obtained from the recorded electromyographic activity in the extensor muscles at the C7 and T10 levels and
the sternocleidomastoid muscle (SCM) in both evaluated postures.
Legend: A) Values obtained in position 1 —prone on the wedge; B) values obtained in posture 2 — lateral decubit.

Note: Data are expressed in microvolts.
Source: Research data.
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The control of the flexor muscles in the sagittal and
frontal regions develops, thus requiring coordinated
activity between these muscle groups at the end of
the sixth month,, as a sign of the maturity of head
control (9, 19, 20).

This concept is often chosen primarily for the tre-
atment of the sequelae of sensorimotor CP. However,
most studies aimed at the quantification of the results
by means of facilitation techniques have methodolo-
gical limitations making it impossible to draw conclu-
sions about its effectiveness as a treatment (17, 21).
Furthermore, much of the available literature expo-
ses the positive effects of the concept only in adult
patients with acquired brain injury (22, 23).

The Bobath concept advocates the use of manu-
al control through the therapist’s handling at key
points to induce, limit, modulate, or restore typical
movement patterns within the context of a specific
task. A major barrier in evaluating the therapeutic
efficacy of this concept is the lack of unification of
handlings and postures used during therapy (21).In
this context, the EMG recording becomes an attrac-
tive tool for the quantification of stimulus-response
techniques for facilitating the acquisition of reactions
in different forms of posture rectification and confir-
ming the usefulness of physical therapy rehabilitation
techniques (24, 25).

In this study we observed that the transfer of wei-
ght to the hip was able to induce facilitation of cer-
vical control. The transfer and maintenance of body
weight in regions opposite to that want increased
muscular activity, seems to be the basis of the faci-
litation process of rectification reactions, allowing
greater control of muscle activity, motor skill deve-
lopment, and posture correction. The handle used
in this study is based on the fact that biomechanical
weight transfer at the hip facilitates the development
of the muscle torque required for lifting and strai-
ghtening the head in both decubitus. This provides
the child with their first experiences in sensorimotor
satisfactory rectification in these postures, the first
step for subsequent acquisition of motor skill neck
control (6).

One hypothesis that could support the increased
muscle activity by facilitating transfer of weight is
that by handling, power would put the mechanical
advantage of muscles in length-tension. This allo-
ws the sarcomeres to remain at a more facilitatory
length for establishing actin-myosin bridges, muscle
contraction, and consequent generation of tension.

Muscle activity in the studied region was grea-
ter when weight transfer occurred obliquely (child
positioned in the lateral decubit position) as oppo-
sed to a weight shift only vertically (obtained in the
ventral posture on the wedge). Possibly, the weight
transfer, when performed obliquely to the plane of
support, resulted in a greater ability to facilitate SCM
muscle activity. The activation of the SCM is crucial
in the development of cervical control and head mo-
vement in the sagittal, frontal, and transverse planes.
Additionally, it facilitates subsequent maturation of
head control during NPMD (26). The SCM typically
has areduced activity in children with abnormal tone
type spasticity. This is because motor development
does not occur satisfactorily due to the difficulty in
overcoming the standard trunk extender, resulting
from changes in modulation of pathways ventral-
-medial motion control (26).

Responses to sensory feedback provided by the
therapist’s hands could also represent the beginning
of an evoked response in the CNS, not only reactive,
but proactively to the tactile stimuli of pressure. The
power generation mechanism of movement programs
or the generation of a specific engine would be made
possible by facilitating the handlings in different po-
sitions; this is due to the construction of the motor
engram that depends on previous sensory-motor
experience (27).

Handling key points of control weight transfer in
the hip resulted in increased EMG activity in all muscle
segments analyzed and in both decubitus. The facilita-
tion seems to be more pronounced when the weight
is supported obliquely to the support base. Thus, the
adoption of the lateral decubit could be more beneficial
to the acquisition of neck control (28).

Our hypothesis was that the use of the lateral de-
cubit, repeated and sustained, with proper handling,
alignment, and weight transfer, may facilitate more
muscle activity in the neck and upper trunk than
handling in the prone position on the wedge. The
results presented here have direct implications in the
process of neurological rehabilitation of children, as
lateral decubit handling could be more beneficial for
the development of head control that transfers the
weight on the prone position on the wedge. Since
this is a cross-sectional analysis of only one case,
more research is needed to elucidate the effects of
these posture-handling facilitations on the acquisi-
tion and maintenance of cervical control in all planes
of motion.
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