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ABSTRACT

Introduction: In Brazil, epidemiological data on cerebral palsy remain limited. Understanding its profile within the Brazilian context is crucial to guide
appropriate treatment and policy development. Objective: Describe the clinical profile of a subset of children with the diagnosis of CP and its motor
distribution from a rehabilitation center located in Rio de Janeiro, Brazil. Method: This retrospective cross-sectional study was conducted from November
2023 to June 2024. Data were collected from a randomized group of children with CP. Also, the participants were classified according to the Gross Motor
Function Classification System (GMFCS). Results: Sample included 756 children with CP; 436 (57.7%) participants were male, and 320 (42.3%) females The
most common risk factor was preterm hypoxic-ischemic insult (36.6%). Spastic (77.9%) quadriplegia (55.3%) was the most common clinical presentation.
Comorbidities including epilepsy (62.7%), dysphagia (43.3%), sialorrhea (30.2%) and constipation (32.1%) were noted. Hip dislocations (45.8%) and scoliosis
(24.6%) were the most common orthopedic conditions. The GMFCS classified 303 (40.1%) participants as level V; 118 (15.6%) level IV; 88 (11.6%) level IlI,
67 (8.9%) level Il and 127 (16.8%) level |. Neuroimaging findings comprise hypoxic-ischemic injury (54.1%) as the most prevalent finding. Conclusion: Most
children with CP in our sample have severe functional impairment, increasing the risk of adverse outcomes including higher rates of clinical comorbidities
such as epilepsy. Implementing comprehensive public policies and rehabilitation strategies is essential to ensure continuous, high-quality care for this

population.
Keywords: Cerebral Palsy; Child Development; Motor Skills Disorders.

RESUMO

Introdugdo: No Brasil, os dados epidemioldgicos sobre paralisia cerebral
ainda sdo limitados. Conhecer seu perfil no contexto nacional é
fundamental para orientar condutas terapéuticas adequadas e subsidiar
o desenvolvimento de politicas publicas. Objetivo: Descrever o perfil
clinico e a distribuigdo motora de criangas com diagndstico de paralisia
cerebral atendidas em um centro de reabilitagdo no Rio de Janeiro.
Método: Estudo transversal retrospectivo, realizado entre novembro de
2023 e junho de 2024. Foram analisados dados de um grupo
randomizado de criangas com paralisia cerebral, classificadas segundo o
Gross Motor Function Classification System (GMFCS). Resultados: Foram
incluidas 756 criangas, sendo 436 (57,7%) do sexo masculino e 320
(42,3%) do feminino. O fator de risco mais frequente foi insulto
hipdxico-isquémico associado a prematuridade (36,6%). A forma clinica
predominante foi a paralisia cerebral espastica (77,9%) tetraplégica
(55,3%). As principais comorbidades foram epilepsia (62,7%), disfagia
(43,3%), sialorreia (30,2%) e constipagdo intestinal (32,1%). Entre as
condigBes ortopédicas, destacaram-se luxacdo de quadril (45,8%) e
escoliose (24,6%). Quanto ao GMFCS, 303 (40,1%) foram classificados
no nivel V, 118 (15,6%) no 1V, 88 (11,6%) no Ill, 67 (8,9%) no Il e 127
(16,8%) no |. Os achados de neuroimagem revelaram lesdo hipoxico-
isquémica como o mais prevalente (54,1%). Conclusdo: A maioria das
criangas apresentou comprometimento funcional grave, associado a
maiores taxas de comorbidades clinicas, especialmente epilepsia. Torna-
se essencial a implementagdo de politicas publicas e estratégias de
reabilitagdo abrangentes para garantir cuidados continuos e de
qualidade a essa populagdo.

Palavras-chave: Paralisia Cerebral; Desenvolvimento Infantil;
Transtornos das Habilidades Motoras.
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RESUMEN

Introduccion: En Brasil, los datos epidemioldgicos sobre pardlisis
cerebral aun son limitados. Comprender su perfil en el contexto
nacional es fundamental para orientar los enfoques terapéuticos
adecuados y apoyar el desarrollo de politicas publicas. Objetivo:
Describir el perfil clinico y la distribucion motora de los nifios con
diagnodstico de pardlisis cerebral atendidos en un centro de
rehabilitacién en Rio de Janeiro. Método: Estudio transversal
retrospectivo, realizado entre noviembre de 2023 y junio de 2024. Se
analizaron los datos de un grupo aleatorizado de nifios con paralisis
cerebral, clasificados segun el Sistema de Clasificacion de la Funcion
Motora Gruesa (GMFCS). Resultados: Se incluyeron 756 nifios, 436
(57,7%) varones y 320 (42,3%) mujeres. El factor de riesgo mas
frecuente fue la lesion hipoxico-isquémica asociada a la prematuridad
(36,6%). La forma clinica predominante fue la pardlisis cerebral
espastica (77,9%) vy la tetrapléjica (55,3%). Las principales
comorbilidades fueron epilepsia (62,7%), disfagia (43,3%), sialorrea
(30,2%) y estrefiimiento (32,1%). Entre las afecciones ortopédicas,
destacaron la luxacion de cadera (45,8%) y la escoliosis (24,6%). En
cuanto al GMFCS, 303 (40,1%) se clasificaron en el nivel V, 118 (15,6%)
en el IV, 88 (11,6%) en el lll, 67 (8,9%) en el Il y 127 (16,8%) en el I. Los
hallazgos de neuroimagen revelaron que la lesién hipodxico-isquémica
fue la mas prevalente (54,1%). Conclusién: La mayoria de los nifios
presentaron deterioro funcional grave, asociado con mayores tasas de
comorbilidades clinicas, especialmente epilepsia. La implementacion de
politicas publicas integrales y estrategias de rehabilitacion es esencial
para garantizar una atencidn continua y de calidad para esta poblacién.

Palabras clave: Parilisis Cerebral; Desarrollo Infantil; Trastornos de las
Habilidades Motoras.
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INTRODUCTION

Cerebral palsy (CP) describes a group of
developmental disorders related to movement
and posture, attributed to non-progressive
disturbances that occur in brain development.®
Risk factors include genetic variants, congenital
anomalies, premature birth, kernicterus,
intrauterine growth restriction, intrauterine and
perinatal infections, hypoxic-ischemic and
cerebrovascular insults during pregnancy or
childhood, as well as accidental or non-
accidental brain injuries.? CP is associated with
long-term consequences that substantially
affect the quality of life of children and their
families.

Children with CP in low- and middle-
income countries (LMICs) often present with
more severe motor limitations, higher rates of
comorbidities, and later age at diagnosis,
compared to those in high-income countries
(HICs). In HICs, advances in neonatal and
perinatal care have reduced the prevalence of
cp.3#

CP profiles also differ in terms of
research coverage: while HICs benefit from
large-scale national registries and longitudinal
studies, LMICs face a significant lack of
epidemiological data. This scarcity hinders
accurate prevalence estimates, delays the
identification of population-specific risk factors,
and limits the design of effective family-
centered intervention strategies.”®
Consequently, rehabilitation goals in LMICs may
not fully address the severity of disabilities or
the broader needs of affected children and
their families. Strengthening epidemiological
surveillance and establishing national CP
registries are essential steps to improve early
diagnosis, appropriate interventions, and
targeted public health policies.

In Brazil, epidemiological data on CP
remain limited. cp encompasses a
heterogeneous group of chronic conditions
with  profound social and economic
implications. For this reason, understanding
their clinical and motor profile in the Brazilian
context is crucial to guide appropriate
treatment and policy development. This study
aims to describe the clinical characteristics and
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motor distribution of children diagnosed with
CP treated at a rehabilitation center in Rio de
Janeiro, Brazil.

METHODS

This retrospective cross-sectional study
was conducted from November 2023 to June
2024 at a national referral rehabilitation center
for children with CP in Rio de Janeiro, Brazil.

The study population included children
evaluated between January 2018 and
December 2022 with a suspected diagnosis of
CP. The inclusion criterion was a confirmed
diagnosis of CP, made by five developmental
pediatricians, based on the presence of motor
dysfunction (essential criterion) and at least
one of the following additional criteria:
abnormal neuroimaging and/or clinical history
consistent with risk factors for CP.> Exclusion
criteria included irregular follow-up (children
who attended only the initial assessment,
without returning for follow-up) or who did not
meet the criteria for a diagnosis of CP. Figure 1
shows the process of selection of participants.
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Figure 1 - Flowchart representing the selection of participants

950 children referred with

suspected CP

916 (96.4%) children diagnosed

with CP

Excluded: 34 (3.6%) children

> who did not meet the diagnostic

criteria for CP

Excluded: 181 (19.0%) chuldren

735 (77.4%) children diagnosed

with CP

Demographic data and clinical
characteristics were collected from medical
records. CP was also described according to its
topography (tetraplegia, hemiplegia, diplegia,
and triplegia) and type (spastic, dyskinetic,
ataxic, or mixed). Etiological risk factors were
also included, in addition to clinical
comorbidities associated with the diagnosis of
CP.

Neuroimaging studies were peer-
reviewed by two radiologists specializing in
neuroradiology. Magnetic resonance imaging
(MRI) and/or computed tomography (CT) were
performed in states of spontaneous sleep. Most
of these examinations were performed at the
institution, and external examinations
performed under the same conditions were
accepted, with images also reviewed and
reassessed by the same two radiologists
specializing in neuroradiology. The findings
were categorized as hypoxic-ischemic lesion,
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with regular follow-up

sequelae of congenital infection,
schizencephaly, hydrocephalus, other
malformations, sequelae of stroke, kernicterus,
or other abnormalities.

Furthermore, participants were
classified according to the Gross Motor
Function Classification System (GMFCS).”
GMFCS comprises five levels of gross motor
classification based on the child’s motor
functioning and is used to classify the severity
of mobility. The classification emphasizes the
level of functioning of the child’s main postures,
such as sitting (trunk control) and walking, in
five different age ranges (<2 years, 2-4 years, 4-
6 years, 6-12 years, and 12-18 vyears). The
classification system has five levels; with level |
equivalent to minimal motor dysfunction and
level V to the most significant motor
impairment.> GMFCS  classification  was
performed jointly by the developmental
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pediatrics team and the physiotherapy team of
the unit.

Data extraction from medical records
was performed by healthcare professionals
(developmental  pediatricians), using a
standardized and previously structured clinical
record. Data collection and review were
conducted independently by both researchers,
with subsequent cross-checking to identify
inconsistencies.

Statistical analysis was performed using
SPSS 21.0™. Categorical variables were
described as absolute and relative frequencies.
Continuous variables were expressed as mean
and standard deviation. The study protocol was
approved by the institution’s research ethics
committee and registered on the Plataforma
Brasil (www.saude.gov.br/plataformabrasil)
under CAAE No. 43352621.0.0000.0022.
Informed consent was obtained from the
parents or legal guardians of the participants.

RESULTS

This study analyzed 756 children
diagnosed with CP at a national referral

rehabilitation center (SARAH Network of
Rehabilitation Hospitals). Of these, 436 (57.7%)
were male and 320 (42.3%) were female. The
most common risk factor was preterm hypoxic-
ischemic insult (36.6%), followed by term
hypoxic-ischemic insult (30.3%). Regarding
topography and type, tetraplegia (55.3%) and
spasticity (77.9%) were, respectively, the most
common clinical presentations. Comorbidities
were observed, including epilepsy (62.7%), and
clinical conditions such as dysphagia (43.3%),
sialorrhea  (30.2%), constipation (32.1%),
hearing deficits (18.4%), and visual deficits
(13.8%). Orthopedic complications were also
frequent, particularly hip dislocation (45.8%)
and scoliosis (24.6%).

Among participants older than two
years, the GMFCS distribution revealed that 303
(40.1%) were classified as level V; 118 (15.6%),
as level 1V; 88 (11.6%), as level lll; 67 (8.9%), as
level Il; and 127 (16.8%), as level .

Hypoxic-ischemic injury was the most
common finding (54.1%), followed by other
congenital and acquired brain abnormalities.

Table 1 summarizes the demographic
and clinical profile.
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Table 1 - Demographic and clinical characteristics of participants

% or mean (min-max)

Gender
. female 320/756 (42.3%)
. male 436/756 (57.7%)

Admission age (months)

Risk factor

. hypoxic-ischemic insult associated with

prematurity

. term hypoxic-ischemic insult
. congenital infection

. kernicterus
. encephalitis

. brain malformation

. stroke

. traumatic brain injury
. genetic condition / unknown

39.2 (1-294)

277/756 (36.6%)

229/756 (30.3%)
66/756 (8.7%)
15/756 (2.0%)
9/756 (1.2%)
21/756 (2.8%)
14/756 (1.9%)
3/756 (0.4%)
122/756 (16.1%)

Topography

. hemiplegia 138/756 (18.3%)
. diplegia 123/756 (16.3%)
. triplegia 55/756 (7.3%)

. tetraplegia 418/756 (55.3%)
. unknown / no record 22/756 (2.9%)
Type

. spacity 589/756 (77.9%)
. dyskinetic 29/756 (3.8%)

. ataxic 2/756 (0.3%)

. mixed 123/756 (16.3%)
. unknown / no record 13/756 (1.7%)
GMFCS

N 127/756 (16.8%)
Nl 67/756 (8.9%)
N1l 88/756 (11.6%)
IV 118/756 (15.6%)
.V 303/756 (40.1%)
. unknown / no record 53/756 (7.0%)
Clinical comorbidities

. epilepsy 376/600 (62.7%)
(156 unknown / no record)

. dysphagia 185/427 (43.3%)
(329 unknown / no record)

. sialorrhea 120/398 (30.2%)
(358 unknown / no record)

. constipation 113/352 (32.1%)
(404 unknown / no record)

. hearing loss 67/364 (18.4%)
(392 unknown / no record)

. visual impairment 48/347 (13.8%)
(409 unknown / no record)

. scoliosis 88/357 (24.6%)
(399 unknown / no record)

. hip sub/luxation 193/421 (45.8%)

(335 unknown / no record)
Abbreviations: GMFCS, Gross Motor Function Classification System.
Source: the authors.
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DISCUSSION

Cerebral palsy is a permanent condition
with a lifelong impact on the quality of life of
these children and their families, and it is
essential to understand the demographic and
clinical profile of this population in PBMRs.®
Some of the main results are discussed below.

In this study, the average age at
admission was 39.2 months — considered late
for the evaluation of children with suspected
CP. This period exceeds the ideal period for
interventions, since neuronal plasticity is
greater in the first two years of life.®? Since the
19th century, literature has advocated for the
early diagnosis of CP.* However, since Brazil
does not have a national registry of CP, there
are no reliable studies on the national average
age of diagnosis of CP in this population.

Considering LMICs, similar to Brazil, a
study conducted in Bangladesh revealed that
the average age of diagnosis is currently five
years.? Late diagnosis has been associated with
limited access to early interventions in children
from Bangladesh, creating a discrepant scenario
when compared to HIC. In these contexts, the
diagnosis of CP is generally established
between 12 and 24 months of age, which
allows for timely referral for specific
interventions and  stimulation  activities,
promoting the start of therapeutic follow-up at
earlier stages of development.™

In agreement with a previous cross-
sectional study conducted in a capital city in
northeastern Brazil, our findings revealed that
bilateral spastic CP was the most prevalent
clinical presentation (45.4% and 55.3%,
respectively).® These results are similar to those
of HICs registries,'***" such as the Australian
Cerebral Palsy Registry (ACPR).* According to
the ACPR, CP is categorized as unilateral in 41%
of affected children and bilateral in 59%.

In addition, the GMFCS showed
predominance of severe forms of motor
impairment. In our study, 422 children with CP
were classified in levels V and IV of the GMFCS
(40.1% and 15.6%, respectively). This result
reflects that more than half of our sample
requires mobility methods that require physical
assistance or motorized mobility. In contrast,

K

according to the Centers for Disease Control
and Prevention (CDC), more than half (58.9%)
of children identified with CP in the United
States were able to walk independently.* This
discrepancy likely reflects, in the population
evaluated in this study, a higher incidence of
severe forms of brain injury and a higher
occurrence of clinical comorbidities, as already
described in the literature.™*®

In contrast, clinical comorbidities, such
as epilepsy, affected 62.7% of children with CP,
a much higher rate than that reported in
HICs.*'® According to the ACPR, epilepsy affects
25% of children with CP. Data from the CDC
reported that 42% of children in the United
States identified with CP had concomitant
epilepsy.”® The presence of comorbid
diagnoses, such as epilepsy, contributes to
greater clinical instability, more unfavorable
developmental prognoses, and even earlier
mortality rates. These differences may be
attributed to greater severity of brain damage,
possibly due to differences in pre- and perinatal
care.

In the last 15 years, the prevalence of CP
in HICs has decreased by 40%, reflecting, in
part, advances in perinatal and neonatal
care.'*3  |n  contrast, reports from
Bangladesh® and Uganda® suggest that the
number of children with CP is increasing, with
an estimated rate of 3.1 and 3.7/1,000 live
births, respectively. These data suggest
important epidemiological disparities, possibly
reflecting variations in access to neonatal care
and other social and health determinants
between HICs and LMICs.

This study has some limitations. As a
retrospective study, there is a high rate of
unrecorded/missing data for some of the
variables analyzed, especially regarding clinical
data. Furthermore, the results showed a
descriptive analysis of children with CP in a
rehabilitation center, a limitation for the
external validity of the results. Additionally, the
authors did not consider the characteristics of
the health services received before data
collection, the age of initiation of care at the
specialized center, or the factors influencing
these aspects, as this is a descriptive study on
the clinical profile of a subgroup of children
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with CP, without the aim of analyzing
intervention and clinical outcomes.
Furthermore, the study spanned the period of
the Covid-19 pandemic, which may have
interfered with the results. Finally, there are
few studies on the profile of CP in lower-
middle-income countries — consequently, there
is little data for comparison with other centers
of a similar nature.

CONCLUSION

This study aimed to contribute to a
better understanding of the clinical and
demographic profile of these children in Brazil.
There has been a recent increase in CP
registrations worldwide, particularly in LMICs,
which will improve the understanding of the
epidemiology of CP.

Future multicenter studies with a larger
sample are needed to profile this population,
which is essential to guide rehabilitation
programs and public policies that benefit
children and families affected by this
permanent health condition.?®*!
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