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Resumo

Objetivo. Verificar a eficacia da intervencdo terapéutica em criangas de 0 a 12 anos de idade,
com paralisia cerebral, avaliada pela Medida da Fungdo Motora Grossa. Método. PUBMed
(MEDLINE), Cochrane, Web of Science, Scopus, Lilacs e PEDro. Selecdo dos estudos foi
realizada em duas fases. Fase 1: titulos e resumos de todas as referéncias identificadas foram
exibidos independentemente para 2 investigadores. Fase 2: os mesmos pesquisadores
aplicaram os critérios de inclusdo para o texto completo dos artigos. Os principais dados de
cada um dos estudos incluidos foram extraidos, como autor, ano de publicacdo, tamanho da
amostra, caracteristicas relevantes e conclusdes sobre intervengGes terapéuticas em criangas
com paralisia cerebral. Resultado. 15 artigos foram combinados para analise qualitativa. A
pontuacao total da qualidade metodoldgica variou de 5 a 9 pontos. 14 estudos foram incluidos
na metanalise. Os resultados demonstraram uma variagdo significante quando comparados a
terapia convencional realizada através da fisioterapia no escore total e no subgrupo de
treinamento, mas ndo na hipoterapia, tarefas de atividade e outras terapias. Conclusao. As
terapias comumente aplicadas em criancas com PC, quando integradas a tarefas funcionais,
parecem ter melhores resultados quando comparadas a fisioterapia convencional.
Unitermos. Paralisia cerebral, Salde da crianca; Terapéutica; Revisdo sistematica;
Metanalise

Abstract

Objective. Verify therapeutic intervention efficacy in children between the ages of 0 to 12,
with cerebral palsy, evaluated by Gross Motor Function Measure. Method. PUBMed (MEDLINE),
Cochrane, Web of Science, Scopus, Lilacs and PEDro. During phase 1, titles and abstracts of
all identified references were independently displayed to 2 investigators. In phase 2, the same
researchers applied the inclusion criteria for complete articles text. Key data from each of the
included studies were extracted, such as author, year of publication, sample size, relevant
characteristics, and conclusions on therapeutic interventions in children with cerebral palsy.
Results. 15 articles were combined for qualitative analysis. Total scores for methodological
quality ranged from 5 to 9 points. Covering the included articles for qualitative analysis, 14
studies were included in meta-analysis. Results demonstrated a significant variation when



compared to conventional therapy performed through physical therapy in total scores and
subgroup training, but not in hippotherapy, activity tasks and other therapies. Conclusion.
Commonly therapies applied to children with CP when integrated with functional tasks appear
to have better results when only compared to conventional physiotherapy.

Keywords. Cerebral palsy; Child health; Therapeutics; Systematic Review; Meta-analysis

Resumen

Objetivo. Verificar la efectividad de la intervencién terapéutica en nifios de 0 a 12 afios con
paralisis cerebral, evaluados mediante la Medida de Funciéon Motora Gruesa. Método. PUBMed
(MEDLINE), Cochrane, Web of Science, Scopus, Lilacs y PEDro. La seleccién de estudios se
llevd a cabo en dos fases. Fase 1: los titulos y resimenes de todas las referencias identificadas
se mostraron de forma independiente para 2 investigadores. Fase 2: los mismos investigadores
aplicaron los criterios de inclusién para el texto completo de los articulos. Se extrajeron los
datos principales de cada uno de los estudios incluidos, como autor, ano de publicacién,
tamafio de la muestra, caracteristicas relevantes y conclusiones sobre intervenciones
terapéuticas en nifios con paralisis cerebral. Resultado. se combinaron 15 articulos para el
analisis cualitativo. La puntuacion total de la calidad metodoldgica oscilé entre 5 y 9 puntos.
Se incluyeron 14 estudios en el metanalisis. Los resultados mostraron una variacion
significativa en comparacion con la terapia convencional realizada mediante fisioterapia en la
puntuacion total y en el subgrupo de entrenamiento, pero no en hipoterapia, tareas de
actividad y otras terapias. Conclusion. Las terapias que se aplican comiUnmente a los nifios
con paralisis cerebral, cuando se integran con tareas funcionales, parecen tener mejores
resultados en comparacion con la fisioterapia convencional.

Palabras clave. Pardlisis cerebral; Salud de los nifios; Terapia; Revisidon sistematica;
Metaanalisis
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INTRODUCTION

Cerebral palsy (CP) is a collection of clinical symptoms
that affect a child's neurological and motor development
throughout life! and which can lead to a number of negative
results-?2. Individuals with CP present changes in tone,
posture and movement, leading to daily living activity
limitations, such as transportation, food and personal care.
Cerebral palsy affects about 2 children per 1000 live births
worldwide, becoming the most common cause of severe
physical disability during childhood?. There is lack of studies

in Brazil that prove specific investigations of prevalence and
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incidence of CP in the national scenario, however, based on
data demonstration from other countries, there are
predominance projections?® of CP in developing countries. In
developed countries the prevalence found varies from 1.5 to
5.9/1000 live births; it is estimated that the incidence of CP
in developing countries is 7/1000 live births*, and data
shown estimates around 30,000 to 40,000 of new cases per
year>,

However, despite being one of the most prevalent
damaging conditions in most parts of the globe? the efficacy
of therapeutic treatment in children with cerebral palsy has
shown complexity when trying to be proven scientifically in
result of the low methodological quality of studies®. Studies
on therapeutic interventions in children with cerebral palsy
evaluated the efficacy of treatments that applied
Neurodevelopment Therapy (NDT’), strength training® upper
limbs® interventions®, orthoses!® usage!!, and varied
interventions!?. Sequentially, interventions were studied,
such as, induced restraint therapy!3, efficacy of physical
therapy in postural control!4, passive stretching?>,
hydrotherapy®, hippotherapy '/, and orthoses!® besides, a
variety of other interventions. Most recent revisions have
studied therasuit!®, therapeutic exercises?®, surgical
interventions?!, hipotherapy??, a variety of therapies
focusing on gait?3.

In such context, one of the ways of evaluating the
efficacy of various therapeutic treatments applied to children

with cerebral palsy has been quantitative analysis of gross
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motor function. Among current existing scales for such
condition!®, one of the most used is the GMFM?4, The GMFM
operates with an evaluation scale responsible for quantifying
global motor function without considering the quality
performance, constructed especially for children with PC?°
and sufficiently applied in scientific reviews for this
population. Considered accurate interventions with positive
results are the Treadmill training and
Kinesiotherapy®812:14.20.  treatments that need more
scientific proof, in result that can diverge, are hippotherapy
and Virtual Training - also known as Game therapy;
Neurodevelopment Therapy (NDT) in several studies did not
obtain improvement in the gross motor function.

There is still a major number of interventions that
appear in lesser quantity in scientific reviews, yet it is
necessary to study to evaluate its efficiency, stating its
reproducibility or not; a few are: Vestibular Rehabilitation,
Orthoses usage and Group Training. The objective of this
systematic review was to verify the efficacy of therapeutic
interventions in children, aged 0 to 12 years, with cerebral
palsy and evaluated through the GMFM 66 and/or 88.

METHOD

Protocol Register

The protocol systematic review was registered on the
International Prospective Register of Systematic Reviews
(PROSPERO) under the number CRD42016051560 and
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followed the recommendations proposed by the Preferred
Reporting Items for Systematic Review and Meta-analyses:
The PRISMA Statement?®,

Eligibility Criteria
Inclusion Criteria

Randomized controlled trials were included and in which
authors investigated the effects of therapeutic interventions
in children with cerebral palsy among the ages of 0 to 12
years. Only articles that used quantitative evaluation of gross
motor function as an instrument were used, Measure of
Motor Gross?* Function (GMFM 66 and/or 88) in Pre and post
intervention in control group. The option of selection of
studies using GMFM 66 and/or 88 is justified because this
observation instrument is standardized, developed, and
validated to measure gross motor function changes that
occurs over time in children with PC?> and is widely used in
scientific reviews for this population. All language types were

included with no restriction on the date of publication.

Exclusion Criteria

Studies with children with cerebral palsy were excluded
and with previous accompanying diagnosis of muscular
dystrophy or neurodegenerative diseases, studies involving
individuals aged over 12 years of age, using electrical
stimulation therapy, biofeedback, behavioral and/or
educational therapy, with botulinum toxin, dorsal selective

rhizotomy, osteotomies and/or other surgeries and
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orthopedic procedures, pharmaceutical intervention, dental
and oral motor control studies, involving nutrition,
acupuncture, psychology, applied physiology, in this specific

case, utilizing hyperbaric oxygen.

Information Source

Electronic  database selected were: PUBMed
(MEDLINE), Cochrane, Web of Science, Scopus, Lilacs and
PEDro. Search strategy included descriptors proposed in the
Medical Subject Headings (MeSH) referring to cerebral palsy:
"Cerebral palsy", to the child: "Child", "Children", therapeutic
intervention: "Intervention", "Interv Sch Clin" Therapeutics
"," Therapeutic "," Gross "," Motor "," Function "," Physiology
"associated with a sensitive list of key terms for clinical trials
in March 2018.

Combination of keywords:

1 “Cerebral palsy” AND "“Child OR Children” AND
“Intervention OR Interv Sch Clin OR Therapeutics OR
Therapeutic”

2 “Cerebral palsy” AND “Child OR Children” AND
“Intervention OR Interv Sch Clin OR Therapeutics OR
Therapeutic” AND “Gross Motor Function”

3 “Cerebral palsy” AND “Child OR Children” AND
“Intervention OR Interv Sch Clin OR Therapeutics OR
Therapeutic” AND “Gross Motor Function” AND “Physiology”

Rev Neurocienc 2021;29:1-29.



Research

EndNote software tool was wused for archive
management aiming on the identification and control of
bibliographic references, mainly regarding the potential of

duplicity of scientific articles existing in different databases.

Study Selection

Final articles were selected through a two-step process.
In phase 1, the titles and abstracts of all identified references
were independently displayed for two researchers. During
phase 1, they excluded articles that did not meet the
inclusion criteria. In phase 2, the same researchers applied
the inclusion criteria for full text articles. In cases of
discrepancy the third reviewer was consulted for a final

decision.

Data Extraction

The first author performed the extraction of data from
included articles, and a second author checked all the
collected information. Once again, in case of discrepancy the
third reviewer was consulted for final decision. The authors
extracted from each of the included studies key-data:
author, vyear of publication, sample size, relevant
characteristics, and conclusions on therapeutic interventions

in children with cerebral palsy.
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Risk Bias and Methodological Quality Assessment

Risk bias and methodological quality of included clinical
trials were independently assessed by two reviewers using
PEDro scale, which is based on the Delphi list developed by
Verhagen et al. (1998)%’. PEDro score ranges from 1 point
(without quality) to 10 points (excellent quality).
Disagreements were resolved by consensus or a third-party

review.

Measure Summary

The only studies which were considered were studies in
which results were measured by the Measure of Gross Motor
Function (GMFM 66 and/or 88). Consequently, we analyzed
the measures of gross motor function results of articles
included for review, which should include the data of the five
GMFM dimensions: "A: Lying and rolling". "B: Sit", "C: Crawl
and Kneel", "D: Standing", "E: Walk, Run and Jump". The
GMFM score used in the selected articles is standardized by
means of a guide containing all guidelines of all tests
involved and ranges from 0 to 3, 0 being the progress which
does no initiate and 3 which is totally complete. The higher

the score, the better the child's performance.

Statistical Analysis
The included studies were considered to have utilized
the same assessment measure, the mean difference

(measures the absolute difference between the mean values
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in two groups in a clinical trial), and 95% confidence intervals
were considered in the meta-analysis procedure. The
necessary data to calculate the mean difference (MD) for
continuous results were: mean change (baseline for follow-
up); Standard Deviation (SD) of the mean difference;
Number in each comparison group (n) at the time of
intervention. To calculate the mean change in a variable from
the baseline for follow-up it was used: mean difference =
mean at follow-up less mean at baseline. The same process
was used to calculate the mean difference in the
experimental and control groups. The authors were
contacted for lack of data. In case of no response, data were
not included in the analysis. Due to the omission of statistical
heterogeneity, we verified the results using the fixed effects
mode. The heterogeneity of the studies was evaluated by the
statistics of I2 and 95% CI. Statistical analysis was

performed using the Review Manager software version 5.3.

RESULTS
Study Selection

Out of 770 studies identified in the 6 electronic
databases, 477 remained after removing the duplicate
articles. During phase 1 (screening phase), a comprehensive
evaluation of the abstracts was carried out, which excluded
432 articles, resulting in 45 studies. 24 additional articles
were identified in the reference lists of the selected studies,

but none met all the inclusion criteria. Subsequently, 30
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studies were excluded for several reasons (Figure 1). Lastly,
only fifteen articles were included. Figure 1 shows the
flowchart describing the process of identification, inclusion

and exclusion of studies.

Figure 1. Flowchart.
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Study Characteristics

Of fifteen selected studies, three articles were from
Taiwan?®39, three were carried out in South Korea3!-33, and
another eight were conducted in several countries: one in
Australia34, one in Saudi Arabia®®, one in Belgium?3®, one in
Brazil?’, one in Canada3®, one in Sweden??, one in China*°,
one in Israel*!, and one in Italy*?. The size of the sample
varied from 549 to 7144. Researchers from three studies
evaluated "Activity-Focused Task" as an intervention383941
three other groups of researchers studied "hippotherapy" as
an intervention?8:33:34, two evaluated "Treadmill
Training"3>37, a group studied "Game Therapy"?®, one
evaluated " Group Physical Therapy"3®, one investigated
"Hydrotherapy"??, one studied "Functional Training"3?, one
evaluated "Walking from Sitting to Standing"3°, a group
studied "Daytime Use of Orthoses" and a group studied
"Vestibular Training". Table 1 summarizes the descriptive

characteristics of the studies.

Risk Bias Study

The quality of included studies is summarized in Table
2. The total scores for methodological quality vary from 5 to
9 points, meaning that two scored 5 points333°, two 6
points?®32, four 7 points?®:30:3536 gsix 8 points34:37:3840.41 " gnd

one 9 points31,

Rev Neurocienc 2021;29:1-29.
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Table 1. Descriptive characteristics of included studies.

Rev Neurocienc 2021;29:1-29.

Year | Author | Country Age Intervention Intervention Sample Sample Instruments Frequency Results
(EG) (CG)
(EG) (CG)
2010 Bar- Israel 6-12 Motor training Neurodevelopmental 38 38 GMFM 66 1h/day; 3 Gross Motor
Haim S years treatment (NDT) days/week; Function
et al.*4 12 weeks Improvement
2013 Chen Taiwan 6-12 Cycling Virtual | Aerobics 13 14 GMFM 66 40 min/day; No significant
CL et years Training 3 day/week; | difference
al.?® 12 weeks
2009 Davis E | Australia | 4-12 Equine Conventional 35 37 GMFM 66 30-40 No significant
et al.>* year Therapy Physiotherapy min/day; 1 difference
day/week;
10 weeks
2016 Emara Saudia 6-8 Treadmill Suspended exercices | 10 10 GMFM 88 3 GMFM
HA et Arabia years Training + + Therapeutic days/week; dimensions D
al.? Therapeutic exercices 12 weeks and E
exercices improvement
2014 Franki I | Belgium 4-9 Group Individual 5 5 GMFM 88 40 min/day; No significant
et al.?® Physiotherapy Physiotherapy 3 difference
years days/week;
10 weeks
2013 Grecco Brazil 3-12 Treadmill Gait and ground 16 17 GMFM 88 30 min/day; GMFM
L et years training training 2 dimensions C,
al.3” days/week; DandE
7 weeks improvement
2015 Kwon ] South 4-10 Equine Aerobics + 45 46 GMFM 88 30 min/day; Gross Motor
et al.’t Korea years therapy + Conventional 2 Function
conventional Physiotherapy days/week; Improvement
physiotherapy 8 weeks
2015 Lai Cet | Taiwan 4-12 Hydrotherapy Conventional 11 13 GMFM 66 1h/day; 1 Gross Motor
al.?® years + Physiotherapy day/week; Function
12 weeks Improvement
Conventional
Physiotherapy
2011 Law C Canada 1-5 Context- Child-centered 57 71 GMFM 66 6 months No significant
et al.’8 years focused approach difference
approach
2015 Lee M South 5-10 Progressive Neuroevolutionary 13 13 GMFM 88 30min/day; No significant
et al.?? Korea years functional Treatment (NDT) difference
training + 3
neurodevelop days/week;
mental 6 weeks
treatment
(NDT)
12




Table 1 (cont.). Descriptive characteristics of included studies.
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Year | Author | Country | Age Intervention Intervention Sample Sample Instruments Frequency Results
(EG) (CG)
(EG) (CG)
2007 Liao HF | Taiwan 5-12 Sit and stand Conventional 10 10 GMFM 88 3x/day; 3 Gross Motor
et al.>® years training + Physiotherapy days/week; Function
conventional 6 weeks Improvement
physiotherapy
2009 Lowing Sweden 1-6 Objective- Task focused activity | 22 22 GMFM 66 1 day/week; Gross Motor
K et years oriented training Function
. 12 weeks
al.®® funcional Improvement
therapy
2014 Park E South 3-12 Equine Physiotherapy + 34 21 GMFM 66 + 30 min/day; GMFM
et al.®? Korea years Therapy Ocupational Therapy GMFM 88 dimension E
1 dia/week; .
improvement
8 weeks
2013 Zhao X China 1-4 AFO dia (6-12 AFO dia e noite (24 53 52 GMFM 66 8 weeks Gross Motor
et al.*0 years hours) + hours) + Function
conventional conventional Improvement
physiotherapy physiotherapy
2017 Tramon | Italy 3-11 Vestibular 7 7 GMFM 88 50 min/day; No significant
tano M years rehabilitation Neuroevolutionary 2x/week; difference
et al.*? + treatment (NDT)
5 weeks
neurodevelop
mental
treatment
(NDT)
Meta-Analysis Characteristics
Fourteen studies met the meta-analysis inclusion
conditions and were tested by the fixed-effect model. The
reported results of these studies were used to examine the
effect of various therapies on gross motor function on
individuals with cerebral palsy. The results confirmed a
significant discrepancy when compared to conventional
therapy in total scores and subgroup training, but not in
13




hippotherapy, activity task and other therapies. In the
present review, 4 forest plot (subgroups) were compiled
which report 12 statistics (total [IC 95%]) due to

heterogeneity on continuous data (Figure 2).

Table 2. Methodological quality evaluation on studies included in the review analyzed
through the PEDro scale.

Criteria
First Author, year Total

1* | 2 3 4 5 6 7 8 9 |10 | 11
Bar-Haim S et al.,

- 1 1 1 1 0 0 1 1 1 1 8
2010%
Chen CL et al., 201328 - 1 0 1 0 0 0 1 1 1 1 6
Davis E et al., 200934 - 1 1 1 1 0 0 1 1 1 1 8
Emara HA et al., 201635 - 1 0 1 0 0 1 1 1 1 1 7
Franki I et al., 201436 - 0 1 1 0 0 1 1 1 1 1 7
Grecco L et al., 201337 - 1 1 1 0 0 1 1 1 1 1 8
Kwon J et al-, 20153t - 1 1 1 1 0 1 1 1 1 1 9
Lai C et al., 20152° - 1 0 1 0 0 1 1 1 1 1 7
Law C et al., 201138 - 1 1 1 0 0 1 1 1 1 1 8
Lee M et al., 200532 - 1 0 1 0 0 0 1 1 1 1 6
Liao HF et al., 200730 - 1 1 1 0 0 1 0 1 1 1 7
Lowing K et al., 20093° - 0 0 1 0 0 0 1 1 1 1 5
Park E et al., 201433 - 0 0 1 0 0 0 1 1 1 1 5
Zhao X et al., 201340 - 1 1 1 0 0 1 1 1 1 1 8
Tramontano M et al.,

- 1 1 1 0 0 1 1 1 1 1 8
201742

*Criteria not considered for final count because it is an item that evaluates the external validity?®; Criteria
1, Eligible without punctuation; Criteria 2, Random allocation; Criteria 3, Hidden allocation; Criteria 4,
Baseline measure; Criteria 5, Blind subjects; Criteria 6, Blind therapists; Criteria 7, Blind Evaluators;
Criteria 8, <15% withdrawal; Criteria 9, Treatment Intent; Criteria 10, Intergroup comparison; Criteria
11, Precision and variability measure.
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Figure 2. Subgroups.

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 activity task
Lowing 2009 507 18.94 22 109 2386 22 08% 398[8.66,16.62]
Law 2011 212 16.91 57 251 2209 71 29%  -0.39[-7.15,6.37) —_—
Bar-Haim 2010 16 1351 38 25 1437 38 33% -0.90[-7.17,5.37) —
Subtotal (95% CI) 17 131 71%  0.12[-4.44,4.20] -

Heterogeneity. Chi*= 047, df= 2 (P=0.79), F= 0%
Test for overall effect: Z= 0.06 {P = 0.96)

1.1.2 Hippotherapy

Park 2014 294 1995 34 1.26 3068 21 06% 1.68[-13.06,16.42]

Kwon 2015 27 1.1 45 0.4 21.07 46 1.7% 230[-6.49,11.09)

davis 2009 3 2334 35 2 2475 37 11% 1.00F1011,1211] ]
Subtotal (95% CI) 114 104 3.4% 1.78 [-4.47,8.02] R anl

Heterogeneity: Chi*=0.03, df= 2 (P = 0.98); F=0%
Test for overall effect: Z=0.56 (P = 0.58)

1.1.3 treadmill training

Hemara(2) 2016 39 198 10 68 224 10 384% -290[4.75,-1.05) -
Hemara(1) 2016 33 219 10 7.2 221 10 354% -390[5.83,-1.97] =
Grecco 2013 117 104 16 35 1004 17 27% 8.20[1.22,15.18]

Subtotal (95% Cl) 36 37 76.5% -2.97 [4.28,-1.66] L 4

Heterogeneity: Chi*= 10.73, df= 2 (P = 0.005), F=81%
Test for overall effect: Z= 4.44 (P < 0.00001)

1.1.4 Other therapies

Zhao 2013 1493 1543 53 1168 1227 52 46% 3.25(-2.08, 8.58) =
Liao 2007 32 601 10 04 425 10 63% 2.80 [-1.76, 7.36] -+

Lee 2015 39 2488 13 22 205 13 04% 1.70[-15.87,19.27)

Lai 2015 5 2609 11 07 2722 13 03% 4.30[17.07,2567]

Franki 2014 0.3 15.36 5 23 1387 5 04% -2.00[-20.14,16.14]

Chen 2013 2 1734 13 35 1287 14 1.0% -1.50[13.09,10.09] —_———

Subtotal (95% Cl) 105 107 131%  2.49[-0.69, 5.66] -
Heterogeneity: Chi*= 0.82, df= 5 (P = 0.98); F= 0%

Test for overall effect: Z=1.54 (P=0.12)

Total (95% Cl) 372 379 100.0% -1.90 [-3.04,-0.75] @

Heterogeneity: Chi*= 23.93, df= 14 (P=0.05); F= 42% 20 —1=D 5 1=0 2=U

Test for overall effect: Z= 3.24 (P =0.001)

; : Favours [experimental] Favours [control]
Test for subaroup differences: Chi*=11.88. df=3 (P=0.008). F=74.7%

Three analysis did not present evidence on
heterogeneity (I2=0%): activity tasks, hippotherapy and
other therapies. One analysis presented high evidence of
heterogeneity: treadmill training (I12=81%). Heterogeneity
12=42% (Figure 3).

Activity Task

Three studies measured the effects of task activity on
gross motor function in individuals with cerebral palsy. 248
participants (117 experimental, 131 controls) were

evaluated. The analysis did not show a significant
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improvement in the experimental group when compared to
the control group (MD=-0.12 (95% CI -4.44 to 4.20),
p=0.96; 12=0%; Chi2 p=0.47).

Figure 3. Heterogeneity.
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Hippotherapy

Three studies measured hippotherapy gross motor
function effects in individuals with cerebral palsy. A total of
218 participants were evaluated (114 experimental; 104
control group). The analysis did not demonstrate

improvement in the experimental group when compared to
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the control group (MD=1.78 (IC 95% -4.47 to 8.02);
p=0.58; 12=0%; Chi2 p=0.03).

Treadmill Training

Two studies (three variables) measured the treadmill
training effects during gross motor function in individuals
with cerebral palsy, 73 participants were evaluated (36
experimental; 37 control group). The analysis demonstrated
significant improvement in the experimental group when
compared to the control group (MD=-2.97 (IC 95% -4.28 to
-1.66); p<0.00001; 12=81%; Chi2 p=10.73).

Other Therapies

Six studies measured the effects of other therapies in
individuals with cerebral palsy, which were: Virtual training
(game therapy), Vestibular Rehabilitation, Orthoses usage,
Functional Training, Hydrotherapy, Group Physiotherapy. A
total of 212 participants were evaluated (105 experimental
group; 107 control group). The analysis did not demonstrate
significant improvement when compared to the control group
(MD=2.49 (IC 95% -0.69 to 5.66); p=0.12; 12=0%; Chi2
p=0.82).

Heterogeneity

In the present review 4 portions of forest plots
(subgroups) reported 12 statistics (total [IC 95%]) due to the
heterogeneity of the continuous data. Three analysis did not

demonstrate indication of heterogeneity (I2=0%): activity

Rev Neurocienc 2021;29:1-29.
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task, hippotherapy and other therapies. Treadmill training

total 12=42% demonstrated high evidence of heterogeneity.

DISCUSSION

The present study focused on verifying, through gross
motor function, the efficacy of current therapeutic
treatments in specialized scientific reviews for the indicated
population of children with cerebral palsy. The inclusion and
exclusion criteria used allowed a broad search of relevant
studies within the theme of the review. This review examined
fifteen studies on therapeutic interventions in cerebral palsy.
All articles included in this review were published as of 2007.

The quality of the studies, according to the Pedro Scale
ranged from 5 to 9 points (only one appearing to have scored
9) indicating evidence of moderate to high for the
effectiveness of interventions which achieved significant
results. Nine different interventions were distinguished
(equine therapy, hydrotherapy, treadmill training, functional
training, orthotics, group physical therapy, virtual reality
training, motor training, vestibular training) among the
experimental groups. The outcome of the studies differed,
yet it was possible to perform a meta-analysis. Most of the
selected studies follow a purpose yet not only focused on
body structure and function, but rather functional tasks,
following the International Classification of Functioning,
Disability and Health model, which addresses individuals with

CP as biopsychosocial individuals*?.
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Three 8 scoring studies, which analyzed motor training,
treadmill training and orthoses34%4! ysage obtained
significant gross motor function improvement. On the other
hand, three studies, also of quality 8, and that investigated
equine therapy, functional training and vestibular
training3+3842 did not obtain contrasting results from the
control group, demonstrating that the intervention was not
superior to conventional physiotherapy, child-centered
approach and physical neuroevolutionary therapy. However,
Kwon et al. (2015)3!' demonstrated that equine therapy
associated with conventional physiotherapy is superior to
aerobic training associated with conventional physiotherapy
in their high-evidence study, with a score of 937.

Treadmill training studies were carried out, in 2018, on
children with cerebral palsy classified by the (GMFCS) II and
ITIT in the following variables: gait speed, endurance and
lower limb muscle strength; after 6 weeks of intervention,
reevaluations were observed, which demonstrated
significant improvement in all measured** variables. One
study demonstrated that positive modifications were found
in infants who underwent treadmill training twice a week
during 25-minute sessions for 6 weeks*. Although the
changes demonstrated being positive, the change in GMFM
scores were not significant, different from what was found in
the present review; but the children, classified in GMFCS 1
and II, did not have severe limitations; the studies evaluated
by this review worked with children classified in GMFCS III3°
and children in GMFCS I, II and III%.
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In 2006 the use of orthoses was also evaluated based
on the GMFM; 20 children diagnosed with CP demonstrated
significantly higher means with the use of orthosis in gross
motor function and gait, reinforcing their prescription*®. In
addition to preventing deformities, orthoses align
biomechanically certain body joints, which potentiates limb
functions, explaining the best functional performance tasks,
such as gait.

In a systematic review on equine therapy, twenty-two
selected studies confirmed positive effects (except four that
obtained non-significant or inconclusive results) on postural
control and balance technique applied to individuals with CP;
however, the quality assessed by PEdro scale was low#’. In
the current review, two out of three articles improved gross
motor function3’:33, and the PEdro scale ranged from 5to 9 -
a better score than the review stated®’.

In two 6-scoring studies there was no difference
between the groups of virtual stationary bicycle training in
relation to aerobic exercises and progressive functional
training associated to neuro-evolutionary physiotherapy in
relation to only neuro-evolutionary physiotherapy?®32. The
low score of the stated studies can interfere in the internal
validity of such study, possibly explaining the non-difference
between groups. Referring to aerobic training, such
improvement may be related to cardiorespiratory
conditioning, and not to gross motor function; the GMFM is

not a sensitive test for this outcome.
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Progressive training allows the re-adaptation of levels
of training as the individual demonstrates improvement,
promoting challenge and consequently better gain in training
tasks3?. In the evaluated study made by this review, findings
demonstrated that functional training increased the
thickness of lower limb muscles in individuals with CP; but
when the evaluation of gross motor function (GMFM) was
restarted the results were higher but not statistically
significant3?. Such occurrence can be explained by the
therapeutic application used in control and experimental
groups (combined to functional training),
neurodevelopmental treatment (NDT). NDT also uses in its
principles, progressive muscular strengthening along with
muscular stretches; Therapy was beneficial to both groups -
this might explain the lack of statistical difference between
the two groups. Efficacy of neurodevelopmental intervention
(NDT) in gross motor function parameters of children with
cerebral palsy is already known32,

With the progress of physiotherapeutic interventions
focused on functionality, virtual reality emerged as a
therapy, which allows involvement and the presence of
individuals in a stimulated daily life environment and their
usual activities, thus providing motor learning. The virtual
training was cited by one of the articles included in the
present review, but it did not demonstrate significant
difference with the control group, considering that no
demonstration of certain functional activities that could

resemble daily life?® performed activities. Virtual training
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furnishes high potential for balance and gait recovery in
various dysfunctions, including CP#. Training motivation
with virtual reality is an essential factor for motor learning
and may be an alternative for children with CP#°,

Three studies scoring 7 on the Pedro Scale
demonstrated superiority of treadmill, hydrotherapy and
sitting and standing training when compared to suspended
training and conventional physiotherapy. Interventions that
simulate day-to-day functional activities, such as treadmill
and sitting and standing training3°3>, present better results
because training is task-specific and performed with
repetition, resulting in motor learning through brain
neuroplasticity process.

Another 7-quality study did not demonstrate significant
difference in its results when compared group physical
therapy to individual physiotherapy?3°. The great majority of
children with brain injury have specific limitations, and it is
difficult to conduct joint training, since CP is a heterogeneous
pathology and everyone has specific necessities, which in
most cases do not apply to other individuals?-3.

Hydrotherapy, besides physical exercise, has certain
benefits, such as to water physical principles, hydrostatic
pressure, relative density, and buoyancy?®. All these
properties allow individuals with CP to live different
experiences from those felt in a conventional physiotherapy
session, increasing the repertoire of necessary movements

and sensations for functional growth?”.
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Two studies demonstrated that treadmill walking
training associated with body weight support, performed
three to four times a week for 12 weeks, was also proven to
be significantly to movement and functional mobility capacity
of children and adolescents with CP 3>°9,

Functional training, such as sit and stand up, daily life,
among other trainings are considered effective on functional
performance improvement in children with cerebral palsy>!.
This can be explained based on motor learning theory; when
working on replicable day to day activities, it is possible to
obtain learning retention and by practicing it improves task
performance.

In two 5-scoring studies, it was possible to note the
superiority of objective-oriented functional training on tasks
focused activities and equine therapy on conventional
physiotherapy333°. Different environment training and
playing activities which simulate patients’ real tasks have
greater gain and demonstrate better results when compared
to training focused only on structure and function. Physical
therapy should be based on the individual's activity and
participation?8,

As noted, hydrotherapy, virtual reality, equine therapy,
functional training, and treadmill training interventions can
be aggregated to conventional workouts. Trainings focused
on real environment or daily life performed activities tasks
have greater probabilities of transferring from therapeutic

environment to daily life activities, that is, when applying
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daily training one can maintain improvement on each
therapeutic session.

Motor training, virtual reality, equine therapy, treadmill
training, group physiotherapy, hydrotherapy, functional
training, and orthotics usage are a wide range of possibilities
that will not necessarily work for all individuals. The
responsibility relies on a professional when evaluating which
variables might interfere when choosing interventions and in
the result of trainings, such as family characteristics, age,
level of comorbidity, preferences, plasticity, acquisition of
motor tasks and community>? access. There are still few good
quality studies interested in physiotherapeutic interventions
for individuals with CP.

CONCLUSION

It can be concluded that therapies commonly used in
children with CP when integrated with functional tasks
achieve better results when compared to conventional
physiotherapy. Also, techniques that lead to an intensive
training can improve technique efficacy that do not obtain
significant difference with conventional training, becoming a

suggestion for future studies.
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