
RESUMO | INTRODUÇÃO: A Rizotomia Dorsal Seletiva (RDS) é 
uma intervenção neurocirúrgica utilizada para a redução da es-
pasticidade em crianças com paralisia cerebral (PC). Apesar dos 
avanços, a RDS ainda é pouco difundida, e a escassez de relatos 
limita a compreensão de seus impactos funcionais. OBJETIVO: 
Descrever as mudanças funcionais de uma criança PC bilateral 
espástica, do tipo diplégica, após RDS associada à fisioterapia. 
MATERIAIS E MÉTODOS: Relato de caso com acompanhamento 
longitudinal por 18 meses de uma criança do sexo masculino, de 3 
anos e 8 meses, classificada pelo Sistema de Classificação da Fun-
ção Motora Grossa (GMFCS) como nível III, submetida à RDS e à 
reabilitação intensiva no pós-operatório. A espasticidade foi ava-
liada pela Escala de Ashworth Modificada, e a funcionalidade pela 
Medida da Função Motora Grossa (GMFM-66), no pré-operatório e 
a cada três meses após a cirurgia. Os escores do GMFM-66 foram 
analisados por meio do software GMAE-3, que permitiu a estima-
tiva da Evolução Natural Esperada (ENE) como parâmetro para 
interpretar os ganhos ao longo do tempo. RESULTADOS: Após a 
cirurgia, observou-se redução da espasticidade nos membros in-
feriores. Em todas as avaliações pós-operatórias, as variações nos 
escores do GMFM-66 foram superiores à ENE, com aumento signi-
ficativo aos três meses (p < 0,05), período marcado pela aquisição 
de habilidades motoras previamente limitadas pela espasticidade. 
CONCLUSÃO: A RDS, combinada com fisioterapia e envolvimento 
familiar, evidenciou redução da espasticidade, aumento significati-
vo da funcionalidade e da capacidade motora. A participação ativa 
da criança e o envolvimento dos pais foram fatores chave para o 
sucesso do tratamento.
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Functional evolution 18 months after selective dorsal 
rhizotomy in a child with bilateral cerebral palsy from 
Zona da Mata: case report

Evolução funcional 18 meses após rizotomia dorsal 
seletiva em uma criança com paralisia cerebral bilateral 
da Zona da Mata: relato de caso

Case report

ABSTRACT | INTRODUCTION: Selective Dorsal Rhizotomy (SDR) is 
a neurosurgical intervention used to reduce spasticity in children 
with cerebral palsy (CP). Despite advances, SDR is still not widely 
disseminated, and the scarcity of reports limits the understanding 
of its functional impacts. OBJECTIVE: To describe the functional 
changes in a child with bilateral spastic CP, diplegic type, after 
SDR combined with physiotherapy. MATERIALS AND METHODS: 
Case report with longitudinal follow-up for 18 months of a 3-year-
8-month-old male child, classified by the Gross Motor Function 
Classification System (GMFCS) as level III, who underwent SDR and 
intensive postoperative rehabilitation. Spasticity was assessed 
using the Modified Ashworth Scale, and functioning using the 
Gross Motor Function Measure (GMFM-66), preoperatively and 
every three months after surgery. GMFM-66 scores were analyzed 
using GMAE-3 software, which allowed for the estimation of 
Expected Natural Evolution (ENE) as a parameter to interpret gains 
over time. RESULTS: After surgery, a reduction in spasticity in 
the lower limbs was observed. In all postoperative assessments, 
variations in GMFM-66 scores were greater than the ENE, with a 
significant increase at three months (p<0.05), a period marked 
by the acquisition of motor skills previously limited by spasticity. 
CONCLUSION: SDR combined with physiotherapy and family 
involvement showed a reduction in spasticity and a significant 
increase in functioning and motor capacity. The child's active 
participation and parental involvement were key factors for the 
success of the treatment.
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1. Introduction

Cerebral palsy (CP) is the leading cause of physical 
disability in childhood, with an estimated prevalence 
of 2 to 3 cases per 1,000 live births, representing 
an important public health issue1,2. It is a non-
progressive condition, characterized by disorders 
of movement and posture, with heterogeneous 
clinical manifestations that may significantly 
impact functioning, participation, and quality of 
life of children and their families throughout life3. 
The diversity of clinical presentation imposes 
multifactorial challenges for both family care and the 
work of health professionals1.

Given the different motor manifestations of CP, 
spasticity is one of the most frequent and constitutes 
an important limiting factor for function4. Its 
management is complex and involves different 
therapeutic approaches, including pharmacological 
treatments, injectable procedures, and more invasive 
interventions, such as the intrathecal baclofen pump2. 
Although these strategies may provide benefits, 
many offer temporary solutions or are associated 
with relevant adverse effects, reinforcing the need for 
effective and sustainable therapeutic alternatives4.

In this context, Selective Dorsal Rhizotomy (SDR) 
stands out as an effective surgical alternative for 
the permanent reduction of spasticity5. It is an 
irreversible neurosurgical procedure that consists of 
the selective sectioning of the sensory dorsal roots 
of the spinal cord, aiming to interrupt pathological 
afferent impulses responsible for increased muscle 
tone2. Over the years, the technique has been refined 
and has become widely used in the management 
of spastic CP, especially in children with spastic 
diplegia classified in levels I to III of the Gross Motor 

Function Classification System (GMFCS), a group 
in which significant gains in gait and mobility have 
been reported5. 

Scientific evidence indicates that the benefits of SDR 
go beyond the reduction of muscle tone, including 
improvements in motor performance, reduction 
of musculoskeletal deformities, pain relief, and 
facilitation of daily care provided by the family4,6. 
However, these benefits are associated with a 
structured and continuous rehabilitation process, in 
which physiotherapy plays a crucial role, particularly 
in the postoperative period7.

Despite the advances described in the literature, SDR 
is still not widely disseminated in Brazil7. Considering 
that CP is the most common cause of physical disability 
in childhood and that spasticity represents a relevant 
functional limitation in this population, the scarcity of 
national reports with longitudinal follow-up makes it 
difficult to understand the functional impacts of SDR 
when associated with physiotherapeutic rehabilitation 
programs, as well as to analyze contextual factors that 
influence these outcomes7. In this sense, case reports 
become relevant, as they allow an in-depth analysis of 
individual functional evolution, contributing to clinical 
practice and to the discussion about expanding 
access to this intervention in the Brazilian context. 

Thus, the aim of this report was to describe the 
changes in gross motor function and mobility of a 
child with bilateral spastic cerebral palsy, diplegic 
type, from the Zona da Mata region of Minas Gerais, 
before and after Selective Dorsal Rhizotomy, over 
18 months of follow-up, considering functional 
aspects, physiotherapeutic rehabilitation process, and 
contextual factors associated with the case.

https://doi.org/10.17267/2238-2704rpf.2026.e6494
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2. Case report

2.1 Study design and ethical aspects

This is a retrospective observational study, approved 
by the Research Ethics Committee of the University 
Hospital of Juiz de Fora (Hospital Universitário de Juiz 
de Fora - HU-UFJF) (CAAE: 09581119.1.0000.5133). 
The Informed Consent Form and the authorization 
for image use were signed by the child's mother.

2.2 Participant

The participant is a male child, collaborative, 
communicative, and cheerful, currently 5 years 
old, diagnosed with bilateral spastic cerebral palsy, 
diplegic type, classified as level III in the Gross Motor 
Function Classification System (GMFCS). In the 
preoperative period, he presented bilateral spasticity, 
assessed using the Modified Ashworth Scale, with a 
score of 1 for knee extensors and flexors, plantar 
flexors, toe flexors, and hip flexors, and a score of 3 for 
hip abductors. He lives with his parents in a spacious, 
privately owned home adapted with handrails, 
which facilitates his mobility. The child attends a 
local daycare school and receives daily support from 
a teacher and an assistant to facilitate his mobility, 
participation in activities, and interaction with peers.

2.3 Interventions

At 3 years and 8 months of age, the study 
participant underwent Lumbar Selective Dorsal 
Rhizotomy at the conus medullaris, with multimodal 
monitoring conducted by a neurophysiologist and 
a neurofunctional physiotherapist. Simultaneously, 
an orthopedic correction with bilateral triceps surae 
lengthening was performed. The main objectives were 
reduction of spasticity, biomechanical alignment of 

the feet, improvement in gait quality, and reduction 
of functional limitations resulting from spasticity.

The surgery was performed at a private hospital in 
Teresina, Piauí, Brazil, in March 2023. This scenario 
was only possible due to the family’s dedication, who 
organized a fundraising campaign to cover the costs 
of the procedure.

The immediate postoperative protocol, initiated 
seven days after surgery, began in Teresina at the Rizo 
Institute, with intensive physiotherapy, comprising 
forty daily therapy sessions. During the first four 
weeks, the patient remained with short leg casts 
and restricted weight-bearing on the lower limbs. 
After cast removal, weight-bearing was gradually 
introduced over the following two weeks.

In May 2023, the child began follow-up at the 
Physiotherapy Outpatient Clinic of the University 
Hospital of the Federal University of Juiz de Fora 
(HU-UFJF), where the assessment and therapeutic 
approach follow the biopsychosocial model of the 
International Classification of Functioning, Disability 
and Health (ICF). Outpatient sessions occurred three 
times per week, reaching an attendance rate of 90%, 
according to hospital medical records. In addition, 
the child received home-based therapy twice a week 
and therapy at daycare once a week. The home 
environment included therapeutic resources used 
for training, such as parallel bars, a treadmill, and a 
Swiss ball. The family’s dedication was evidenced by 
the active involvement of the parents during therapy 
sessions, participation in clinical decision-making, 
and adherence to therapeutic training and guidance 
carried out at home.

Figure 1 describes the participant at the beginning 
of treatment, based on the biopsychosocial model 
of the ICF.

https://doi.org/10.17267/2238-2704rpf.2026.e6494
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Figure 1. Framework of the International Classification of Functioning, Disability and Health (ICF) of the participant

 

According to the electronic medical records of the hospital (AGHU system), the physiotherapeutic assessment 
performed after surgery indicated ankle dorsiflexion deficit, weakness in the lower limbs, trunk, and pelvic girdle, 
which compromised balance and motor coordination when attempting to stand and walk. These impairments 
limited his independence in daily activities, such as standing, walking with support, and performing transfers, 
leading him to remain seated most of the time. At school, he faced difficulties interacting and participating in 
activities, being dependent on a wheelchair for mobility. The assistance of the teacher was essential for movement 
between environments. This situation improved after strength gains in the lower limbs, which enabled the 
acquisition of a posterior walker for gait, six months after surgery.

The treatment plan was based on goal attainment and focused on task-oriented training relevant to each stage, 
always with the active participation of the child. At intervals of approximately three months, the objectives and 
adaptations were adjusted according to the patient’s new demands. The therapeutic plan gradually incorporated 
strengthening of the lower limbs and trunk, acquisition of balance in the standing posture, supported gait training, 
and functional transfers, in a progressive and sequential manner. The follow-up lasted 18 months, with evaluations 
conducted at intervals of approximately three months.

During the first trimester, interventions were directed toward strengthening the lower limbs, pelvic girdle 
muscles, spinal extensors, abdominal muscles, as well as improving balance in sitting and kneeling positions and 
supported standing posture. Between three and six months, gait training was initiated, beginning with maximum 
support (an anterior walker adapted with body-weight support) and progressively reducing assistance until 
minimal support (posterior walker) was achieved. Between nine and twelve months, functional transfer training 
integrated into activities of daily living was initiated. Finally, the last six months were directed toward refining 
transfers, independent walking using a posterior walker with free wheels, and improving physical endurance, with 
a progressive increase in the daily time spent walking with the walker. The physiotherapeutic interventions carried 
out throughout this period are chronologically summarized in figure 2.

https://doi.org/10.17267/2238-2704rpf.2026.e6494
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Figure 2. Chronological overview of the therapeutic plan during the postoperative period

 

2.4 Outcome measures

The primary outcome of the study was to evaluate changes in motor skills throughout the postoperative follow-
up. To monitor the progression of surgical intervention and physiotherapeutic rehabilitation, the participant was 
assessed in the preoperative period and re-evaluated every three months using the Gross Motor Function Measure 
(GMFM-66), an instrument that quantitatively describes the motor capacity of children with cerebral palsy8.

The Modified Ashworth Scale was used to quantify changes in the degree of spasticity before and after surgery9. 

Expected Natural Evolution (ENE) was used to estimate the predicted change in GMFM-66 scores at each 
assessment, allowing analysis of whether the participant’s scores exceeded those expected for natural motor 
development, thereby contributing to the interpretation of the impact of the surgical intervention associated with 
physiotherapeutic rehabilitation10. 

2.5 Data analysis

A descriptive analysis of the case was conducted, reporting the stages of treatment and the functional evolution 
based on GMFM-66 scores, which were applied before surgery and at 3, 6, 9, 12, and 18 months after surgical 
intervention. The data for this study, including assessments and treatment plan, were extracted from the hospital’s 
electronic medical records, covering the period from the preoperative stage to 18 months postoperatively.

The total GMFM-66 scores were analyzed using the Gross Motor Ability Estimator software (GMAE-3), which also 
enabled the calculation of the Expected Natural Evolution (ENE) based on the participant’s age, the GMFM score 
obtained, the interval between assessments in months, and the changes achieved at each evaluation10.

The statistical analysis considered the differences between the intervention periods to be significant when the 
variation in total GMFM-66 score exceeded the upper limit of the 95% confidence interval (p<0.05) in relation to 
the previous assessment10. 

https://doi.org/10.17267/2238-2704rpf.2026.e6494
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3. Results

Table 1 presents the GMFM-66 test scores, the percentage changes, the 95% confidence interval, and variation in 
points obtained in each assessment compared to the preoperative evaluation. In addition, it shows the expected 
change in points based on the Expected Natural Evolution (ENE) and the actual variation observed in the GMFM-ER10. 
The change score values were significantly higher than the expected change based on natural evolution (p<0.05). 

Table 1. GMFM-66 scores and percentage changes

Assessment/Month
Score obtained  

(95% CI)

Change in points 
compared to 

preoperative period 
(score change)

Percentage change 
from preoperative 

assessment

Expected change in 
points (ENE)

GMFMER (GMFM score 
change/ENE)

Preoperative 43.1 (40.7-45.5) - - - -

3 months PO 45.7 (43.3-48.1)a +2.6 +6.03% 0.63 1.59

6 months PO 46.0 (43.6-48.4)a +2.9 +6.73% 1.16 0.26

9 months PO 47.2 (44.8-49.6)a +4.1 +9.51% 1.62 0.74

12 months PO 47.8 (45.6-50.0)a +4.7 +10.90% 2.00 0.30

18 months PO 47.1 (44.9-49.3)a +4.0 +9.28% 2.62 -0.04

aSignificant increase in the test value compared to preoperative period; ENE: Expected Natural Evolution; GMFM score change: change in points compared to the 
preoperative period; GMFMER: relationship between the observed change in points and expected natural evolution; CI: Confidence Interval; PO: postoperative.

Table 2 presents the scores of the Modified Ashworth Scale in the preoperative and postoperative periods.

Table 2. Modified Ashworth Scale scores in the preoperative and postoperative periods

Muscle Group/Period Preoperative Postoperative

Hip - flexors 1 0

Hip - extensors 0 0

Hip - abductors 0 0

Hip - adductors 3 0

Knee - flexors 1 0

Knee - extensors 1 0

Ankle - dorsiflexors  0 0

Ankle - plantar flexors 3 0

Ankle - inverters 0 0

Ankle - evertors 0 0

Toes - flexors 1 0

4. Implications

This case report demonstrated a progressive improvement in the functioning of a child with diplegic cerebral palsy 
who underwent Selective Dorsal Rhizotomy (SDR), associated with a structured physiotherapeutic rehabilitation 
program over 18 months of postoperative follow-up. The main findings include reduction of spasticity after SDR, 
functional gains greater than the expected natural evolution, and the acquisition of supported gait and functional 
transfers, measured using a standardized instrument to assess gross motor function in children with cerebral 
palsy. In addition, the findings highlight the integrated role of surgical intervention and physiotherapy in the 
rehabilitation process.

https://doi.org/10.17267/2238-2704rpf.2026.e6494
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The reduction in spasticity was associated with 
improvements in motor function, since after 
the surgical intervention all variations in scores 
compared to the preoperative period were higher 
than the changes predicted by the expected natural 
evolution. These results corroborate evidence 
indicating that children classified as GMFCS level III 
who undergo SDR tend to achieve greater gains than 
those observed in the natural course of cerebral 
palsy, in which an early functional plateau followed 
by progressive decline is commonly observed11. Thus, 
this case report highlights the clinical relevance of 
SDR as a strategy capable of modifying the expected 
functional trajectory in this population. 

Regarding the temporal trajectory of the assessments, 
gains were observed up to 12 months, with the 
highest score occurring in the first 3 months, a 
period during which the participant acquired skills 
such as sitting trunk control and kneeling posture, 
which had previously been limited by spasticity of 
the lower limbs. After this period, the scores showed 
slight fluctuations. The literature describes that most 
functional gains after SDR tend to occur within the 
first 12 postoperative months, followed by a period 
of stabilization of motor function, consistent with the 
prognostic curves of cerebral palsy progression11. 
This pattern was also observed in the present case 
when comparing the assessments performed at 12 
and 18 months of follow-up. 

The success observed in this case can be understood 
in light of a set of favorable factors. The child’s age, 
combined with his functional classification, indicated 
a period of greater potential for motor gains, as 
described in the literature for children with spastic 
diplegia who undergo SDR between 3 and 8 years 
of age12. In addition, the orthopedic correction was 
performed at a stage considered ideal for patients 
classified as GMFCS level III, contributing to improved 
postural alignment and greater gait efficiency13. 
The combination of these factors, together with a 
structured physiotherapeutic rehabilitation plan, 
helps explain the functional gains observed.

In addition to the surgical aspects, contextual 
factors also appear to have positively influenced 
the observed outcomes. Notable among these were 
the active involvement of the family in defining a 
therapeutic plan with realistic goals, adaptations 
made in the home environment to facilitate the 
child’s daily activities and independence, as well as 

the promotion of participation in different social 
environments. These elements are recognized as 
facilitators of functioning and quality of life in children 
with cerebral palsy, according to the ICF model14. 

From a clinical perspective, this case report reinforces 
the importance of the integration between SDR and 
physiotherapeutic follow-up, before, during, and 
after the surgical procedure. For physiotherapists 
and families, the findings highlight the importance of 
individualized therapeutic planning, with longitudinal 
monitoring and adaptation of interventions according 
to the child’s needs, focusing on functioning, context, 
and participation7. 

Because this is a case report, the generalizability of 
the findings is limited, since the results reflect the 
experience of a single participant. The absence of 
a comparison group and the observational nature 
of the study limit broader causal inferences about 
the effects of the interventions. Furthermore, the 
exclusion of additional instrumental measures, such 
as quantitative gait analysis or kinematic and kinetic 
assessments, restricts a more detailed understanding 
of the biomechanical mechanisms underlying the 
observed functional gains. Contextual factors, such 
as family involvement, adaptations in the home 
environment, adherence to the rehabilitation 
program, and the child's active participation in 
therapies and in different social contexts, may also 
have positively influenced the outcomes. Even so, the 
use of standardized instruments for children with CP 
and the detailed follow-up period allows for a deeper 
understanding of this child's functional evolution 
after SDR, contributing to clinical practice and future 
investigations with more robust designs.

5. Conclusion

In the context of this case report, Selective Dorsal 
Rhizotomy (SDR) demonstrated its potential for 
reducing spasticity and improving gross motor 
function in a child with cerebral palsy. Performing the 
surgery at a clinically favorable stage, combined with 
evidence-based physiotherapeutic rehabilitation, 
contributed to the functional evolution observed. 
The active involvement of the child and family in this 
process is also noteworthy, reinforcing the value of 
an integrated and family-centered approach that 
considers the contextual factors of the child’s daily life. 

https://doi.org/10.17267/2238-2704rpf.2026.e6494
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Given that this is a case report, the findings should be 
interpreted with caution. Further studies with larger 
samples and more robust study designs are needed 
to expand the understanding of the effects of SDR 
associated with physiotherapeutic rehabilitation.
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