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Interventions and Management

1.Predictors of upper-extremity motor outcomes after constraint-induced therapy or bimanual training in children
with cerebral palsy: A systematic review

Emmanuel Segnon Sogbossi, Esther C Zannou, Eric Dossa, Charbelia Houessou, Todegnon Franck Assogba, Marie Longton,
Gauthier Everard, Catherine Mercier

Dev Med Child Neurol. 2025 Dec 1. Online ahead of print

Aim: To systematically review the factors that predict changes in upper-extremity motor function in response to constraint-
induced movement therapy (CIMT) or bimanual training in children with cerebral palsy (CP).

Method: The PubMed, Cochrane, Embase, Scopus, CINAHL, and PEDro databases were searched. Studies were included if
predictor variables were measured at baseline and were linked to an upper-extremity motor function outcome after
intervention. Studies investigating only neurophysiological biomarkers were excluded. Two independent reviewers conducted
study selection, risk of bias assessment, data extraction, and synthesis.

Results: The electronic search yielded 4317 articles, of which 23 were included (14 of 23 were randomized controlled trials).
The most frequently studied factors were baseline motor outcomes (19 studies), age (19 studies), behavior (six studies), sex
(six studies), and affected side (six studies), with inconsistent evidence to support an association with changes in upper-
extremity motor function after CIMT or bimanual training. Cognitive deficits, somatosensory deficits, and mixed effects of
predictive factors were rarely studied.

Interpretation: Based on current evidence, it is inconclusive whether children with CP benefit from CIMT or bimanual
training, regardless of their baseline upper-extremity motor function, age, sex, affected side, or behavior.

PMID: 41326323
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2.Examination of Motor Imagery Ability in Individuals With Diplegic Cerebral Palsy: Case-Control Study
Dilan Demirtas Karaoba, Gulfem Ezgi Ozaltin, Busra Candiri, Burcu Talu
Rev Neurol. 2025 Nov 27;80(10):37324

Introduction: Given the important role of motor imagery (MI) in rehabilitation, this study aimed to compare MI abilities in
individuals with spastic diplegic cerebral palsy (SDCP) and typically-developing (TD), and to determine the factors associated
with MI ability in SDCP.

Patients and methods: This study was planned as a cross-sectional, case-control study. SDCP (n = 26) and TD (n = 26)
individuals participated in the study. SDCP individuals were selected from Special Education and Rehabilitation Centers, while
TD participants were recruited from relatives of patients receiving therapy at these centers and from volunteers responding to
bulletin board announcements. All assessments were performed before or after the weekly physiotherapy sessions, to avoid
interfering with routine physiotherapy and rehabilitation sessions. Visual and kinesthetic imagery abilities were assessed using
the Movement imagery questionnaire for children (MIQ-C), Implicit MI capacity laterality task, and Explicit MI capacity
mental chronometry.

Results: The SDCP group had a mean age of 11.69 (3.78) years, consisting of 12 females and 14 males; 10 participants were
classified as Gross Motor Function Classification System (GMFCS) Level I and 16 as Level II. The TD group had a mean age
of 11.50 (2.30) years, including 16 females and 10 males. A significant difference was found between the groups in MIQ-C and
mental chronometry performance (p < 0.05). While there was a significant difference in reaction time according to dominance
in SDCP (p = 0.038), there was no difference in accuracy rate (p = 0.699). Reaction time and accuracy rate were significantly
different between groups according to dominance (p < 0.05). There was no correlation between MIQ-C total score, dominant
reaction time and accuracy rate and age, Body Mass Index (BMI), and GMFCS (p > 0.05). While age and BMI were not related
to mental chronometry; GMFCS was found to have a significant positive effect on mental chronometry (p = 0.000).
Conclusions: In children with SDCP MI ability differs from that of typically developing peers, being weaker across all assessed
subparameters. Moreover, MI ability showed a moderate association with the GMFCS level.

PMID: 41351393

3.Fractures in Children With Cerebral Palsy: A Systematic Review
Laura A Bentley, Maddison J Taylor, Denise S K Brookes, Robert S Ware, Darcy Fehlings, Roslyn N Boyd, Craig F Munns
Pediatrics. 2025 Dec 5. Online ahead of print

Context: Children with cerebral palsy (CP) functioning at Gross Motor Function Classification System (GMFCS) level I1I-V
are at risk of reduced bone strength and low-trauma fractures.

Objective: This systematic literature review aimed to identify fracture rates, locations, and risk factors in this population.

Data sources: Five databases (MEDLINE, Embase, CINAHL, Web of Science, and PsycINFO) were searched up until
November 2024.

Study selection: Studies were included if they involved children younger than 18 years with CP (GMFCS III-V). Included
study designs were cross-sectional, cohort, case-control, or experimental, including both randomized control trials and quasi-
experimental, which reported baseline data separately. The Newcastle Ottawa Scale was used to assess methodological quality.
Data extraction: Study characteristics, population characteristics, fracture rate, location, and risk factors identified were
extracted.

Results: Out of 2220 studies, 30 were included. The fracture rate ranged from 2.2 to 4.8 per 100 child-years, and lifetime
prevalence estimates were between 9.4% and 15.5%. The most frequently reported fracture location was in the lower
extremities, particularly the femur (54.1%). Risk factors for fracture supported by high-quality evidence were low bone mineral
density, epilepsy, and weight imbalance; factors with mixed-quality evidence were anticonvulsant use, feeding difficulties,
reduced weight bearing, history of fracture, and increasing age.

Limitations: Variability in methodological quality across studies and inconsistent reporting limited the generalizability of
findings.

Conclusions: Children with CP functioning at GMFCS III-V are prone to fragility fractures in the lower extremities with
several modifiable risk factors identified, including poor nutrition, weight imbalance, uncontrolled seizures, and limited weight
-bearing activity.

PMID: 41344381
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4.Ultrasound is a suitable radiation-free alternative for hip surveillance in children with cerebral palsy or
developmental dysplasia of the hip older than one year

Quirin J] Wuermeling, Christian M Ziegler, Stefanie Konig, Lara Gottling, Dominic Simon, Sophia S Goller, Anna-Maria
Zvereva, Sebastian A Schroeder, Alexandra Sitzberger, Nina C Berger, Thomas R Niethammer, Boris M Holzapfel, Ferdinand
Wagner

Int Orthop. 2025 Dec 4. Online ahead of print

Purpose: Children with chronic diseases are at a significant risk of radiation exposure. This cohort study evaluates the
effectiveness and reliability of ultrasonography (US) for detecting femoral head decentration in children with cerebral palsy
(CP) and developmental dysplasia of the hip (DDH), comparing it with traditional radiographic techniques to reduce radiation
exposure.

Methods: A total of 169 patients were enrolled in the study. Both hips were evaluated in 158 patients, resulting in a total of 327
hips. Patients underwent clinical and radiological assessments, including standardized US. Parameters measured included the
ventral and lateral bony and cartilaginous ultrasonographic migration indices (bUMI and cUMI), which were compared with
standardized radiographic indices (Reimers index (RI) and extrusion index (EI)).

Results: The lateral bUMI (17.4%) was significantly lower than the lateral cUMI (25.9%). RI values were lower than EI values
(16.8% vs. 27.7%). No significant differences were observed between the bUMI and RI, or between the cUMI and EI,
indicating the reliability of US. All lateral parameters correlated well with the lateral centre-edge angle (LCE). Positive
correlations were found between the lateral cUMI and the radiological indices, with high inter- and intra-rater reliability (ICC).
Significant differences in lateral and ventral UMIs were noted when comparing DDH and CP patients.

Conclusion: US is a reliable alternative to radiography for hip surveillance in detecting hip decentration in children with CP
and DDH. It reduces radiation exposure while maintaining diagnostic accuracy. The findings support the adoption of US in
clinical practice to improve early diagnosis and intervention.

PMID: 41343078

5.The Effects of Age and Migration Severity on Surgical Success After Guided Growth for Hip Displacement in
Cerebral Palsy: A Preliminary Report

Christina Herrero, Rachel L Lenhart, Arianna Trionfo, M Wade Shrader, Uri Givon, Freeman Miller, Kenneth J Rogers, Jason
J Howard

J Pediatr Orthop. 2025 Dec 3. Online ahead of print

Background: Hip displacement in cerebral palsy (CP) is common, with incidence linked to ambulatory status. In the past,
children 6 years of age or younger were treated with adductor releases alone, but a high failure rate was reported. Proximal
femoral guided growth (PFGG) has had modest improvements in hip migration (~10%) for older children (6 y of age or older).
The purpose of this study was to evaluate the effects of age and preoperative migration percentage (MP) severity on treatment
success for young children (6 y of age or younger) with CP.

Methods: Children with CP 6 years of age or younger, all Gross Motor Function Classification System (GMFCS) levels and
motor types, undergoing PFGG =+ adductor tenotomies, were identified. Children were stratified by age (younger than 4, 4 to 6
y), motor type, and preoperative MP. The primary outcome was the MP. A successful outcome was defined as a AMP >10%
(definitive improvement) or AMP <5% (no progression) at final follow-up. Changes in MP and differences in success rates
between age groups were determined.

Results: Forty-four patients (78 hips) were included; follow-up was 1.9 (range: 0.8 to 4) years (22 [50%] >2 years follow-up).
Concurrent adductor tenotomies were performed in 33 hips. All GMFCS levels showed improvement (GMFCS I-11I: MP 37%
t0 29%, P=0.007, GMFCS IV to V: MP 43% to 37%, P<0.001). Greater MP improvements were seen for hips with
preoperative MP >40% and for patients <4 vs 4 to 6 years old [41% to 28% (P<0.001) vs. 37% to 37% (P=0.44), respectively].
Definitive improvement was seen in younger children (younger 4 vs. 4 to 6 y: 62% vs. 13%, respectively; P=0.003), and both
age groups had high success with no progression (100% vs. 81%, respectively; P=0.07).

Conclusions: PFGG was associated with improved hip migration for patients 4 years of age or younger, with high rates of
success (no progression) for both age groups. Greater MP improvement was seen with MP >40%, possibly secondary to
concomitant femoral neck shortening. Although PFGG offers a promising minimally invasive treatment for younger children
with CP, further studies with longer follow-up duration, increased sample size, and comparison to an adductor-only group are
necessary to determine its true efficacy.

PMID: 41332422
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6.Efficacy of Nordic Walking Versus Conventional Gait Training on Gait Asymmetry Patterns in Children With
Hemiparesis

Maricha A Nashed, Emam H Elnegmy, Amira M El-Tohamy, Amira M Abd-Elmonem
Physiother Res Int. 2026 Jan;31(1):¢70139

Background and purpose: Children with hemiparesis show a characteristic walking pattern resulting from weakness and
spasticity on one side of the body. Nordic walking (NW) engages both the upper and lower bodies, which can help improve
coordination and balance. This study aimed to assess the efficacy of NW on gait asymmetry patterns in children with
hemiparesis.

Study design: Assessor-blinded randomized controlled trial.

Method: Forty children with hemiparesis, ranging in age from 6 to 10 years, were randomly allocated to two groups equal in
numbers. Control group received a designed physical therapy program for 60 min per session, three times a week, for three
consecutive months and NW-group received the same designed physical therapy program while the NW training for 20 min
replaced the functional gait training.

Results: There was no significant difference between groups pre-treatment (p > 0.05). Within group comparison showed
improvement in all measured variables. Post-treatment comparison showed greater improvements in the NW group, including
reduced symmetry index (11.34 £4.12 vs. 16.19 + 4.87) and increased affected-side step length (26.54 +2.92 vs. 22.03 + 3.89)
and cadence (95.30 + 15.81 vs. 80.10 + 17.81), compared with the control group (all p <0.01).

Conclusion: NW training has a positive influence on selected spatiotemporal and kinematic parameters and improves gait
symmetry in children with hemiparesis and may serve as a feasible adjunct to conventional pediatric gait training.

Trail registration: The clinical trial registration number of the current study is (NCT05644652).

PMID: 41346090

7.Therapeutic outcomes of customized 3D-printed ankle-foot orthoses in children with spastic cerebral palsy: a case
series study

Cong Qin, Xiang Luo, Yan Yang, Yongrong Lun, Shali Yang, Lingfeng Chen
Front Pediatr. 2025 Nov 17;13:1661098. eCollection 2025

Objective: To retrospectively evaluate the therapeutic effects of 3D-printed ankle-foot orthoses in children with spastic cerebral
palsy (SPC).

Methods: We conducted a retrospective cohort study at Guigang People's Hospital, reviewing medical records of children
diagnosed with SPC between January 2022 and June 2024. A total of 124 patients who met the inclusion criteria were divided
into two groups based on the orthotic device they received: the treatment group (n = 62) used 3D-printed orthoses (aluminum
alloy uppers with TPU soles), while the control group (n = 62) used traditional polyethylene orthoses. All patients underwent
standardized rehabilitation training. Clinical outcomes including passive ankle dorsiflexion, Gross Motor Function Measure
(GMFM) scores, and gait parameters (step length, width, and cadence) were assessed based on follow-up records at 3 months
after orthotic use.

Results: Baseline data showed no significant differences between the two groups (P > 0.05). At the 3-months follow-up, both
groups demonstrated functional improvements, with the treatment group exhibiting significantly greater gains. The passive
ankle dorsiflexion angle in the treatment group was significantly lower (88.07 + 3.18 degrees) than the control group (90.08 +
2.65 degrees, P = 0.027). Post-treatment GMFM scores were significantly higher in the treatment group (74.98 + 3.42 points)
compared to the control group (69.08 £ 2.95 points, P = 0.001). The treatment group also showed significantly greater
improvements in step length (increasing to 31.15 £ 4.18 vs. 28.68 £ 4.32 cm in control, P = 0.01), step speed (increasing to
0.56 +0.10 vs. 0.52 + 0.12 m/s in control, P = 0.022), and reduced step width (decreasing to 14.52 + 2.36 vs. 15.82 + 2.40 cm
in control, P =0.011). The 3D-printed AFOs were significantly lighter (123.6 + 36.15 g) and thinner (1.71 + 0.17 mm) than the
traditional AFOs (183.2 £ 65.78 g and 3.00 mm, P < 0.001).

Conclusion: This retrospective study suggests that 3D-printed ankle-foot orthoses may offer improved comfort, durability, and
functional benefits in gait performance among children with SPC compared to conventional orthoses.

PMID: 41332895
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8.Architecture of lower leg muscles in children: Reference curves and potential mechanisms of growth

Brian V'Y Chow, Suzanne Davies, Catherine Morgan, Caroline D Rae, David I Warton, Iona Novak, Ann Lancaster, Gordana
C Popovic, Rodrigo R N Rizzo, Claudia Y Rizzo, lain K Ball, Robert D Herbert, Bart Bolsterlee

J Anat. 2025 Dec 1. Online ahead of print

Abstract

Muscle architecture [i.e. physiological cross-sectional area (PCSA), fascicle length and pennation angle] changes significantly
during childhood. Previous studies have described the architecture of selected muscles in small samples of children over
narrow age ranges, but a comprehensive analysis of the distribution of muscle architectural parameters during childhood
development is currently lacking. The primary aim of this study was to estimate age- and sex-conditional distributions
(reference curves) of architectural parameters of seven lower leg muscles (soleus, medial gastrocnemius, lateral gastrocnemius,
tibialis anterior, tibialis posterior, flexor digitorum longus and flexor hallucis longus) in typically developing children aged 5-
15 years. We used anatomical and diffusion-weighted magnetic resonance imaging to quantify the three-dimensional
architecture and aponeurosis dimensions of seven lower leg muscles in 192 typically developing children aged 5-15 years.
Quantile regression with b-splines was used to estimate muscle- and sex-specific reference curves for PCSA, fascicle lengths
and pennation angles. In the median 15-year-old, PCSAs were 3.0-4.7 times (range is across muscles and sexes), and fascicle
lengths were 1.1-1.7 times that of the median 5-year-old, respectively. Thus, lower leg muscle volumes (product of PCSA and
fascicle length) increase primarily through transverse growth, rather than longitudinal growth, especially in children above 5
years of age. There was considerable overlap in PCSA, fascicle length and pennation angle distributions between boys and girls
at all ages. Further analysis showed that longitudinal growth of muscle-tendon units is achieved primarily by lengthening of
intramuscular aponeuroses and that aponeurosis surface areas scale in proportion with PCSA. The reference curves presented
here provide normative data for muscle architecture in children and provide insights into the mechanisms of childhood muscle
growth.

PMID: 41327863

9.The role of the popliteal angle as an indicator for hamstring lengthening to treat a flexed knee gait in children with
cerebral palsy: A systematic review

Giulia Beltrame, Pari Lee Palandjian, Viveka Jain, Paulo Selber
J Child Orthop. 2025 Nov 27. Online ahead of print

Purpose: Patients with cerebral palsy commonly exhibit flexed knee gait. Hamstring lengthening is a common intervention, and
the popliteal angle test (PAT) is widely used to assess hamstring tightness and guide surgical planning. This systematic review
evaluated the role of the popliteal angle test in relation to surgical hamstring lengthening.

Methods: PubMed, Scopus, Web of Science, Embase, and Cochrane Library were searched from inception to January 29, 2025
for articles involving cerebral palsy, popliteal angle test, and hamstring lengthening.

Results: Thirty-one articles met the inclusion criteria. Outcomes were reported per patient or per limb, with Gross Motor
Function Classification System level specified in 19 studies. Nineteen studies (61.3%) incorporated the popliteal angle test in
preoperative assessments, 6 (19.4%) used it as the sole surgical determinant, and 4 (12.9%) applied it intraoperatively to guide
additional hamstring lengthening. Twenty-seven studies reported pre- and postoperative popliteal angle test values; among the
21 providing statistical analyses, all showed significant postoperative improvement, although repeat procedures and longer
follow-up failed to demonstrate sustained benefit. Kinematic data were reported in 20 studies, but analyses were mostly limited
to sagittal knee flexion/extension during stance. Follow-up was reported in 24 studies, but durations rarely exceeded 2 years.
Conclusions: The popliteal angle test remains widely used in the surgical assessment of flexed knee gait in cerebral palsy, but
methodological heterogeneity limits comparability across studies. While postoperative improvements are common, they cannot
be reliably correlated with gait outcomes. The main limitation lies in its use as the sole surgical or intraoperative determinant.
Standardized protocols, integration with gait analysis, and long-term follow-up are needed to clarify its prognostic value.
PMID: 41323577
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10.Signal mining of botulinum toxin type A adverse events based on FAERS database and its implications for the
treatment of cerebral palsy

Huajie Wang, Shiyu Ma, Jun Lai, Yubin Huang
Front Hum Neurosci. 2025 Nov 18,;19:1676051. eCollection 2025

Objective: Based on the US Food and Drug Administration Adverse Event Reporting System (FAERS), signal mining of
adverse drug events (AEs) caused by Botulinum Toxin Type A (BoNTA) was performed to explore its safety implications for
the treatment of cerebral palsy (CP).

Methods: The OpenVigil 2.1 platform was used to extract AE reports on BONTA from the FAERS database, covering the
period from the fourth quarter of 2003 to the second quarter of 2024. Safety data were analyzed using the Reporting Odds Ratio
(ROR) and Proportional Reporting Ratio (PRR), with BoONTA designated as the primary suspect drug.

Results: A total of 124,538 AE reports related to BONTA were identified, showing an overall upward trend in the annual report
counts. Most reports originated from the United States, with patients predominantly aged 36-60 years and predominantly
female. Prolonged hospitalization was the most frequently reported serious adverse event. Signal analysis identified 325
disproportionately reported events across 21 system-organ classes (SOCs). The top five preferred terms (PTs) by frequency
were eyelid ptosis, dysphagia, muscle weakness, blurred vision, and injection site swelling. The top five PTs based on signal
strength were brow ptosis, Mephisto sign, botulism, bizarre personal appearance, and neuromuscular toxicity. Notable lowest-
level terms (LLTs) included eye swelling, injection site edema, facial pain, facial discomfort, increased residual urine volume,
blurred vision, and eyelid swelling.

Conclusion: In clinical practice involving BONTA for CP treatment, clinicians should pay close attention to these identified
signals. Strengthened pre-injection evaluation and post-injection monitoring are recommended to enable early detection and
timely intervention, ensuring medication safety for patients.

PMID: 41341982

11.Changes in gross motor function in children with cerebral palsy following repeated intensive rehabilitation periods:
a longitudinal study

Viktoria Opheim, Camilla Skagen, Kine Melfald Tveten, Stian Lydersen, Gunfrid Vinje Stervold, Rannei Sather
Front Pediatr. 2025 Nov 18,;13:1636955. eCollection 2025

Purpose: To evaluate changes in gross motor function in children with cerebral palsy (CP), following multiple intensive
rehabilitation periods.

Materials and methods: In this retrospective longitudinal study, we assessed 46 children with CP, aged 2-12 years, Gross Motor
Function Classification System (GMFCS) levels I-V. Participants underwent 2-12 intensive rehabilitation periods,
incorporating goal-directed group activities. Long-term change in gross motor function was analyzed using a linear mixed
model based on reference percentiles for the Gross Motor Function Measure-66 (GMFM-66). Comparisons were made between
GMEFCS levels and age groups.

Results: GMFM-66 scores increased during each intensive rehabilitation period, with significant improvements in period 1-4.
The number of participants decreased as the number of periods increased. GMFM-66 percentiles increased by 10.9 (p <0.001)
per period, with an additive gain of 2.4 (p = 0.124) GMFM-66 percentiles per added intensive rehabilitation period. A decrease
in percentiles was observed between periods. Gross motor function enhanced across all GMFCS levels, particularly levels I and
V. Children under 6 years showed greater improvements than older children.

Conclusions: Intensive rehabilitation may be associated with improved gross motor function in children with CP, irrespective
of GMFCS levels. Repeated periods appear especially beneficial in early childhood, supporting their strategic use in long-term
rehabilitation.

PMID: 41341109
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12.L-DOPA in diurnal fluctuating dystonia: two different clinical presentations, one treatment

Beyza Karatas, Ayten Giileg, Omer YigitSezer, Hakan Gumus, Busra Aynekin, Stephanie Efthymiou, Fatih Kardas, Hiiseyin
Per

Case Reports Neurogenetics. 2025 Dec 2;26(1):84

Abstract

Dopa-responsive dystonia (DRD) is a rare disorder in children and is notable for the fact that it can be effectively treated. The
diagnosis of DRD assumes significant importance when there is a notable improvement in the patient's psychomotor and
neurological development as a result of early intervention. The present case report aims to share two distinct clinical
presentations, both firstly misdiagnosed as cerebral palsy and both had diurnal fluctuating dystonia. In clinical presentations
such as diurnal fluctuation suggestive of DRD, we aimed to emphasize that instead of waiting up to two years for genetic test
results, evaluating the response to low-dose L-DOPA may support the patient's daily and vital functions during this period.
Moving from treatment to diagnosis may still be a valid approach.

PMID: 41329227

13.Comparison of sleep biomechanics between children with cerebral palsy and their typically developing peers using
wearable sensors: Feasibility study

Nicholas Buckley, Paul Davey, Kevin Baptist, Bas Jansen, Angela Jacques, Anne Smith, Sian A Williams, Amity Campbell
Sleep Med. 2025 Nov 21;138:108666. Online ahead of print

Aim: Examine the feasibility of wearable sensors to measure sleep biomechanics in typically developing (TD) children and
children with cerebral palsy (CP) and compare sleep biomechanics between each group.

Materials and methods: Eleven children with CP (4 male, Gross Motor Function Classification System (GMFCS) I-Il: n =7,
GMFCS IV-V:n=4), and 19 TD children (11 male) aged 5-18 yrs wore sensors during sleep for five nights. Body rotation was
coded using the Body Orientation During Sleep Framework to measure repositioning profiles. Feasibility (e.g. comfort,
reliability) was assessed against endpoints, and mixed models compared sleep biomechanics across TD, CP-GMFCS I-11, and
CP-GMFCS IV-V groups.

Results: Wearable sensors were well tolerated (>80 % satisfaction). There were no significant differences between TD and
GMEFCS I-II profiles. The GMFCS IV-V group demonstrated significantly (p < 0.001) fewer repositionings per hour than the
TD group (TD: mean 2.72 + 0.38, CP-GMFCS I-II: 2.7 + 0.65, GMFCS IV-V: 0.46 + 0.61).

Interpretation: Children with CP with higher gross motor impairment had reduced rates of repositioning in sleep. This has been
proposed as contributing to the development of Body Shape Distortion; more research is needed. Sleep biomechanics recorded
using wearable sensors could provide a low-cost approach to the long-term measurement and monitoring of repositioning
during sleep.

PMID: 41319560

14.Gastroenterological disorders and hepatic disease in adults with cerebral palsy: A systematic review
No authors listed
Dev Med Child Neurol. 2025 Nov 30. Online ahead of print

No abstract available
PMID: 41319241
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15.Determinants of hospital-based health service use across the lifespan in cerebral palsy: A retrospective observational
study

Prue E Morgan, Sze-Ee Soh
Dev Med Child Neurol. 2025 Nov 30. Online ahead of print

Aim: This study aimed to identify determinants associated with how individuals with cerebral palsy (CP) access hospital-based
health services in Victoria, Australia.

Method: This was a retrospective observational study interrogating linked administrative health data sets. Data describing
service type, access frequency, and individual predisposing and enabling factors were identified for individuals with CP (2019-
2023). Factors associated with service use were examined using negative binomial regression models.

Results: Data describing 284 individuals (mean age 40 years 7 months) were identified. Health service encounters by
participants ranged from 1 to 163 times. Living in supported accommodation increased likelihood of accessing any health
service (incidence rate ratios [IRR] 1.51; 95% confidence interval [CI], 1.04-2.19) including emergency care (IRR 1.90; 95%
CI 1.35-2.68). Whilst younger adults were less likely to access any health service compared to children (IRR 0.67; 95% CI 0.46
-0.99), being older increased likelihood of inpatient admission (IRR 2.39; 95% CI 1.65-3.46).

Interpretation: Living in supported accommodation increased the likelihood of any health service access. Older adults were
more likely to access inpatient care, and younger adults were less likely to access any health service. Greater knowledge of how
individual predisposing and enabling factors influence service use in geographical contexts, disability complexity, and life
course is needed for optimal health outcomes.

PMID: 41319104

16."The whole thing is just really difficult': experiences of dental services for children and adults with cerebral palsy in
Australia—a qualitative study

Karen Lansdown, Hayley Smithers-Sheedy, Kim Bulkeley, Claudia Zagreanu, Michelle Irving, Margaret McGrath
Disabil Rehabil. 2025 Nov 29. Online ahead of print

Purpose: People with cerebral palsy (CP) often experience significant barriers to accessing dental care, yet this area remains
under researched in Australia. This study explored how people with CP and their caregivers experience dental services in
Australia.

Methods: Semi-structured interviews were conducted with a total of (n = 13) participants, including caregivers of children with
CP (n=4), adults with CP (n = 5) and caregivers of adults with CP (n =4).

Results: Reflexive thematic analysis revealed three key themes: (1) "The whole thing is just really difficult—Difficulties in
identifying and accessing dental services for people with CP," (2) When care stops at the chair—Ableism in oral health care
and (3) Person-centred care—How the dental profession can be more welcoming to people with CP. Two of these themes
included sub-themes. People with CP experience complex and often overlooked challenges in accessing dental services,
influenced by clinical and structural barriers, as well as by systemic failures and the quality of interaction with dental
practitioners. When dental care is positive, it is underpinned by trust, effective communication, respect, and genuine
partnership.

Conclusion: People with CP and their caregivers in this study identified structural and interpersonal barriers to dental service
access, while also suggesting practical, inclusive, and coordinated solutions to improve access to dental care.

Plain language summary

There is a critical need to acknowledge the importance of oral health for people with cerebral palsy. Oral health should be
integrated into broader rehabilitation and healthcare plans to support overall well-being and quality of life. Rehabilitation teams
should consider the value of including dental practitioners as part of the wider multidisciplinary team. Rehabilitation teams and
dental practitioners need to work together to develop integrated care plans, addressing both the physical and oral health needs
for people with cerebral palsy.

PMID: 41319019
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17.Robotic Arm: Assistive Technology for Independent Feeding
D Petrikic, R F F Dos Santos, G V Sipoli, K M M Santos, G N Nogueira Neto, P Nohama
Annu Int Conf IEEE Eng Med Biol Soc. 2025 Jul:2025:1-5

Abstract

Disabilities, such as those caused by spinal cord injury, stroke, cerebral palsy, amyotrophic lateral sclerosis and amputations,
can impair upper limb function and limit eating autonomy, requiring third-party assistance. Thus, assistive technologies have
emerged as viable alternatives for promoting greater independence and social inclusion. This article presents the development
of an educational robotic arm with 5 degrees of freedom for use as a meal-assist robot. A 3D printer was used for the utensils
and wood for the base. To receive user commands, a voice recognition module was implemented to identify the five
programmed commands. To verify the effectiveness of the proposed method, several tests were conducted, including a water
transfer test and execution time measurement. The assistive device successfully transported more than 75% of the water and
completed each feeding cycle in 21 s, demonstrating its effectiveness in aiding the feeding process.

PMID: 41335671

18.Cerebral palsy in Brazil: A multicentre, cross-sectional, descriptive study

Eliana Valverde Magro Borigato, Bruno Leonardo Scofano Dias, Erica Ueno Imamura, Sandro Barbosa de Oliveira, Erika
Carvalho Pires Arci, Alessandra Lemos de Carvalho, Acacia Pinheiro Alvares Fernandes da Silva, Fernanda Jordao Pinto
Marques, Lucia Willadino Braga; SARAH Pediatric Rehabilitation Team

Dev Med Child Neurol. 2025 Dec 4. Online ahead of print

Aim: To describe individuals with cerebral palsy (CP) followed at the SARAH Network of Rehabilitation Hospitals in Brazil.
Method: This was a multicentre, cross-sectional, descriptive study. Individuals diagnosed analysis (n =17 771).

Results: The mean age at the first visit was 3 years 5 months (SD = 3 years 1 month), with 55.3% participants being male. At
birth, 52.0% had normal weight and 50.3% were born at term. Perinatal risk factors were the most prevalent: preterm birth
(48.4%); low birthweight (48.0%); and hypoxic-ischaemic encephalopathy (40.1%). Spastic CP (75.5%), bilateral involvement
(75.9%), and Gross Motor Function Classification System levels III to V (57.8%) were predominant.

Interpretation: Demographic and clinical data are comparable with previous reports from low- and middle-income countries
(LMICs). Despite clinical advances in prenatal and perinatal care, most individuals with CP had severely affected motor
function. As the prevalence of CP is higher in LMICs, and considering the direct influence of psychosocial factors on children
with CP, it is essential to support multicentre and national registries in LMICs to adapt family-centred rehabilitation planning
guidelines.

PMID: 41345054
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19.Contextual risk factors for atypical motor development in infants exposed to poverty: a longitudinal study

Carolina Fioroni Ribeiro da Silva, Ana Luiza Righetto Greco, Afranio Marcio Corréa Vieira, Luiza Ribeiro Machado,
Giuseppina Sgandurra, Eloisa Tudella

Acta Psychol (Amst). 2025 Dec 3. Online ahead of print

Background: Children raised in socioeconomically disadvantaged environments experience poorer health outcomes than their
more advantaged peers. Evidence examining infancy, a period of intense neuroplasticity, remains limited.

Objective: To identify (i) the specific domains of motor development and the assessment time points during follow-up in which
infants exposed to poverty score lower than their non-exposed peers; and (ii) contextual risk factors associated with atypical
motor development.

Methods: This prospective, longitudinal study included 50 infants exposed to poverty (Exposed Group, EG) and 38 infants not
exposed. Motor development was assessed using the Infant Motor Profile (IMP). Multiple linear and logistic regressions with
backward selection were conducted with Generalized Estimating Equations.

Results: At six months, EG infants had significantly lower scores in variation, fluency, and total IMP. At seven months, they
showed significantly lower scores in fluency. The main risk factor for atypical motor development was male sex (odds ratio
[OR] =2.57; 95 % confidence interval [95 % CI]: 1.28-5.17) and single-parent status (OR = 1.23; 95 % CI: 1.08-1.75).
Protective factors included a higher number of fine motor toys (OR = 0.84; 95 % CI: 0.74-0.97) and age at time of assessment.
Older infants demonstrated a higher IMP score (OR = 0.34; 95 % CI: 0.24-0.49) as part of the expected developmental
progression.

Conclusions: Six months may represent a sensitive period for motor development among infants exposed to poverty.
Cohabiting caregivers and access to fine motor toys appear to be protective factors against atypical variation, indicator
associated with central nervous system impairments.

PMID: 41344174

20.Implementation of guidelines for early detection of cerebral palsy. A single-site study in Spain
Alvaro Hidalgo-Robles, Maria Del Mar Batista-Guerra, Monica Gutiérrez-Ortega, Irene Leon-Estrada, Javier Merino-Andrés
Early Hum Dev. 2025 Nov 19;213:106443. Online ahead of print

Abstract

The 2017 international guidelines for early detection of cerebral palsy (CP) provide a framework for identifying and managing
infants at risk. Yet their implementation in clinical practice remains limited in some settings and countries. This study aimed to
implement these guidelines in a Spanish tertiary hospital and assess their impact on the timing of CP diagnosis and referral to
early intervention. A pre/post observational design was used, structured around a three-phase implementation strategy: (1)
planning and preparation, (2) installation, and (3) early implementation of systematic screening of infants with "high-risk"
markers. We compared a historical baseline cohort (born 2017-2021, n = 18 children diagnosed with CP) and an
implementation cohort (born 2022-2023, n = 57 enrolled, n = 4 children diagnosed with CP). Among infants with CP in the
implementation cohort, referral to early intervention occurred at a mean corrected age of 1.9 months, "high-risk" of CP
designation at 3.7 months, and CP diagnosis at 9.2 months. In the baseline period, mean age at diagnosis was 17.4 months,
yielding a mean reduction of 8.2 months during implementation (95 % CI: -13.8 to -2.6, p < 0.05). Twelve key
recommendations were partially (50 %) or consistently (20 %) applied. Findings support the feasibility of implementing the
guidelines and suggest improved identification and surveillance outcomes, including earlier diagnosis. Structured
implementation pathways are needed to integrate these practices into routine care and promote equitable access across health
systems.

PMID: 41330241
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21.A UK national prospective cohort study investigating current practices in single-event multilevel surgery for
children with bilateral cerebral palsy and its impact on gait and function: the CPinBOSS study

Tim Theologis, Jacqueline Birks, Julie Stebbins, Nicky Thompson, Loretta Davies, Cushla Cooper, Marie Caroline
Nogaro, James Wright, David J Beard, Daniel C Perry; CPinBOSS Team; Stephen Cooke, Alex Aarvold, Clare Carpenter,
Mark Gaston, Owain Evans, Yael Gelfer, Jenny Anstead, Guy Atherton, Piers Mitchell, Jose Blanco, Robert Freeman,
David Wright, Dan Perry, Rebecca Tate, James Metcalfe, James Aird, Nirmal Tulwa, Helen Chase, David Emery, Belen
Carsi, David Bryson, Kathryn Price, Deborah Eastwood, Simon Barker, Michail Kokkinakis, Emmanouil Morakis, Heather
Read, Janet McCaul, Sally Hobson, Fabian Norman-Taylor

Bone Joint J. 2025 Dec 1;107-B(12):1370-1378

Aims: The aim of this study was to identify the number of ambulant children with cerebral palsy (CP) who are eligible for
single-event multilevel surgery (SEMLS) in the UK, to explore regional variations in care and estimate the outcomes over
a two-year period.

Methods: This was a prospective, comprehensive cohort study, to evaluate current surgical practice in ambulant patients
with bilateral CP. The case mix, intervention variables, and clinical outcomes, including patient-based outcomes, were
recorded in a consented sub-group. Data from children who did not undergo surgery within the time of the study were used
for comparison.

Results: A total of 203 children were enrolled, over a period of 52 months. There were 138 males and 65 females, with a
mean age of 12.6 years (5.4 to 18.1). A total of 188 children met the inclusion criteria. At the time of enrolment, the
surgical and non-surgical groups had similar clinical characteristics. Of the 139 children who underwent SEMLS, the mean
was 5.3 procedures (2 to 12) per patient. There was considerable variation in the procedures undertaken at the different
sites. Outcome measures were available in a subgroup of children. Complications were recorded in 25 children (18%). At
two years following SEMLS, the Gait Profile Score improved beyond the minimal clinically important difference, as did
the parental perception of motor function (Gait Outcomes Assessment List questionnaire). There was some indication of
improvement in motor function (Functional Mobility Scale). While the non-surgical group was small, there was a general
decline in gait over the same period in this group.

Conclusion: National data illustrating the practice of SEMLS across the UK, which is useful for clinicians to inform
discussions with patients, were collected in this study. While the natural history of these children is of gradual functional
decline, there was a clear signal of the effectiveness of SEMLS. Consensus to standardize clinical practice is needed, as are
further studies to assess the outcomes accurately.

PMID: 41319696

22.NHS England commissioning framework for children and young people with cerebral palsy
Charlie Fairhurst
Dev Med Child Neurol. 2025 Nov 30. Online ahead of print

No abstract available
PMID: 41319293
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23.Importance of headrests for function: parental perspectives
Naomi Gefen, Lori Rosenberg
Disabil Rehabil Assist Technol. 2025 Dec 4. Online ahead of print

Purpose: This study aimed to explore parent-reported perceptions of the usability and functional impact of wheelchair
headrests among children with severe physical disabilities.

Method: Participants included children and youth with severe physical disabilities who assessed either retrospectively (49
children, ages 2-25 years) or prospectively (30 children, ages 2-18 years). Parents completed structured questionnaires
evaluating user experience, satisfaction, and perceived changes in daily function following a two-week trial with a
borrowed headrest.

Results: Data from 79 participants were analysed together as the groups did not differ significantly (gender, mean age).
Most participants were male (64%) with cerebral palsy (55%). Three types of headrests were most commonly used: the
Headaloft (30%), headrests with posterior support only (24%), and the 360 system by Headovations (16.5%). Overall
usability, as reported by a parent from the prospective group, was high (System Usability Scale = 82.4 £+ 11.3) for all
headrests. Most parents reported improvements in their child's communication (73%), eye contact (68%) and position in
transportation (68%). There were also improvements (mean = 4/5) in feeding, breathing and decreased fatigue. No
statistically significant differences were found between headrest types.

Conclusion: Parents perceived high usability and functional value across headrest designs, particularly when devices were
selected through individualised fitting by experienced therapists. The findings highlight the importance of incorporating
parent feedback when evaluating head support systems for children with severe disabilities.

Plain language summary

Parents’ perspectives provide valuable information on the everyday usability and perceived functional impact of
wheelchair headrests. Gathering parental feedback should be an integral part of the headrest selection and fitting process,
especially for children unable to communicate their preferences. Although no statistical differences were observed between
headrest designs, individualised fitting and the opportunity to trial different models may enhance family satisfaction and
long-term use. Future research should systematically examine how lending programs and user-centered prescription
processes influence satisfaction, compliance, and participation outcomes.

PMID: 41342482

24.Exploring parental perspectives on toileting management for children with cerebral palsy: a scoping review
protocol

Sharvi Desai, Asish Das, Alphy Anna James, Diyana Saleem, Akhila Lalu, Megha R S, Mamta Singh
BMJ Open. 2025 Dec 3;15(12):e098681

Introduction: Cerebral palsy (CP) is the most common motor disability in children, with higher prevalence in low-income
and middle-income countries (LMICs) compared with high-income countries (HICs). Children with CP (CwCP) often face
significant challenges in achieving toileting independence due to motor, sensory and cognitive impairments. Parents play a
pivotal role in managing these challenges, often encountering significant emotional, physical and social burdens. Despite
the importance of toileting for autonomy and dignity, limited evidence exists on tailored toilet training programmes for
CwCP, especially in LMICs. Understanding parental perspectives is essential to addressing these gaps and informing
family-centred interventions.

Methods and analysis: This scoping review aims to explore parents' perspectives on toileting management for CwCP,
focusing on strategies, challenges and unmet needs, to inform future research and the development of supportive
interventions. This scoping review will be conducted in accordance with the guidelines of the Joanna Briggs Institute and
summarised using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping
Reviews framework. The English language full-text articles, published between January 2014 and December 2024,
addressing the parental perspectives, challenges and strategies related to the task of toileting in CwCP below 18 years of
age will be included. Systematic searches will be conducted through PubMed, EMBASE, CINAHL, Scopus, Web of
Science and grey literature. The data will be extracted and analysed thematically using Microsoft Excel.

Ethics and dissemination: The present protocol has been registered in the Open Science Framework (DOI: https://
doi.org/10.17605/0OSF.10/73YQZ). Ethical approval is not required, as this review uses secondary data from published
studies and does not involve direct participant recruitment. The findings will synthesise themes related to parents'
strategies, challenges and expectations in toileting management for CwCP. They will help address existing literature gaps
and inform the development of practical, evidence-informed toileting education programmes for parents.

PMID: 41338613
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25."1'd probably trip over it because it's bumpy': A qualitative exploration of the lived experiences of ambulatory
children with cerebral palsy walking in challenging environments

Rebecca L Walker, Thomas D O'Brien, Gabor J Barton, Bernie Carter, David M Wright, Richard J Foster
PLoS One. 2025 Dec 3;20(12):¢0337316. eCollection 2025

Background: Children with cerebral palsy experience regular falls, but their lived experiences of falls in the real-world are
unknown. Understanding the perspectives of children and parents is important to gain deeper insight into how falls happen
in real-world environments, especially since typical walking analyses are carried out over level-ground and may overlook
everyday challenges to balance (e.g., uneven pavements when walking to school). Walk-along interviews can generate rich
insights into children's everyday life by discussing experiences while walking.

Aim: The Walk-Along Project aimed to explore lived experiences of ambulatory children with cerebral palsy to determine
challenging walking environments that increase fall risk day-to-day, using walk-along interviews.

Methods: Twelve ambulatory children with cerebral palsy (12 + 3 years old, 6 hemiplegia, 6 diplegia) and their parents
took part in an outdoor walk-along interview. Previous fall experiences and everyday challenging environments that may
increase fall risk were discussed. Action cameras and microphones captured walking environments and conversations,
which were later synchronised, transcribed and analysed in NVivo using interpretive description.

Results: Two themes were generated (‘places where trips and falls occur' and 'things children do to control falls and
manage consequences') plus five subthemes ('walking on bumpy and unstable ground', 'taking care, walking slower and
avoiding places', 'distracting environments are dangerous environments', 'close calls and falls', and 'managing consequences
and concerns'). The most common environment suggested to increase fall risk was uneven surfaces (e.g., grass potholes)
with distractions (e.g., dogs barking).

Conclusions: The Walk-Along Project reveals novel insights about places that increase fall risk in ambulatory children
with cerebral palsy, beyond what is currently known. The importance of considering both environmental challenges (e.g.,
uneven surfaces) and sensory challenges (e.g., distractions) is highlighted through children's lived experiences. Future
work should consider how interacting factors (e.g., distractions in uneven environments) increase fall-risk in ambulatory
children with cerebral palsy, in order to understand mechanisms of falls for potential fall prevention programmes.

PMID: 41335625

26.Does age matter? The role of patient age in brain plasticity analyzed after a nerve transfer
Martin Bourguet, Simon Miedema, Eugenia Badaloni, Martijn Malessy, Javier Gonzalez Ramos, Mariano Socolovsky
Childs Nerv Syst. 2025 Dec 3,;41(1):397

Objective: Nerve transfers, which are increasingly applied not only for traumatic peripheral nerve injuries but also in
oncologic reconstructions, spinal cord injuries, and a wide range of neurological disorders, rely heavily on the capacity of
the central nervous system to reorganize and reassign motor control pathways. Among the multiple factors influencing
postoperative recovery, age-dependent brain plasticity appears to play a critical role in determining the degree to which
patients can regain functional control after reinnervation. This study aims to characterize this correlation in depth and to
identify clinically meaningful age-related thresholds that may guide treatment planning and optimize surgical outcomes.
Methods: We examined two patient groups who underwent a nerve transfer: (1) neonatal brachial plexus palsy (NBPP) and
(2) non-neonatal brachial plexus injury (NNBPI). The Plasticity Grading Scale (PGS) was utilized to assess the degree of
volitional control achieved, with scores ranging from 1 (indicating poor brain plasticity) to a maximum of 4 (indicating
complete independence of movements, a sign of excellent brain plasticity). Additionally, we analyzed the relationship
between age, selected nerve transfer, and PGS outcomes.

Results: A total of 168 patients underwent nerve transfers, including 34 with NBPP and 134 with NNBPI. The median PGS
scores were 4 and 3 respectively. Age was significantly associated with PGS scores in NNBPI patients receiving extra-
plexual nerve transfers (p < 0.001). Optimal scores were observed in patients under 5 years of age, regardless of the donor
type. In NNBPIs, intra-plexual transfers demonstrated early and sustained plasticity across all ages, whereas extra-plexual
donors showed superior outcomes in patients aged 14-20, followed by a plateau after age 21.

Conclusion: Age significantly impacts neural plasticity after nerve transfer. This effect is further modulated by the
properties of the donor nerve and the target muscle.

PMID: 41335334
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27.A Dynamic Silver-Sulfur/Schiff Base Hydrogel for Delivering Neural Stem Cells in Cerebral Palsy
Simiao Yu, Chenyu Liu, Yongxin Pan, Zhangrong Lou, Weihong Qiao
ACS Appl Mater Interfaces. 2025 Dec 1. Online ahead of print

Abstract

To address the critical challenges of low cell retention and poor survival in neural stem cell (NSC) transplantation for
cerebral palsy, we developed an injectable conductive hydrogel (TT-gel) through dynamic silver-sulfur/Schiff base cross-
linking of thiolate oxidized sodium alginate and silk fibroin. The optimized TT-gel demonstrated ideal rheological
properties (recovery yield in 40 s > 95%) and electrical conductivity (1.47 + 0.01 S/m), enabling effective 3D NSC culture
with high viability (93.8 + 1.6% at 5 days) while supporting multilineage differentiation. In a rat cerebral palsy (CP)
model, NSC delivery via TT-gel achieved significantly promoted substantial functional recovery, evidenced by 2.6-fold
improvement in rotarod endurance and 81.3% reduction in water maze escape latency. Proteomics and histological analysis
confirmed enhanced neuroregeneration, showing greater neuronal density and elevated synaptic plasticity markers in
treated animals. The therapeutic efficacy of TT-gel stems from its unique dynamic scaffold properties and injectable
capability, combined with its electroconductive nature that promotes neuronal differentiation. This multifunctional design
collectively addresses the key limitations of conventional NSC transplantation approaches, highlighting its significant
clinical potential for CP treatment.

PMID: 41325558

28.Audiovisual Distraction Increases Success Rates of Sedation-Free Pediatric Magnetic Resonance Imaging

Eric Zhang, Maverick Jubane, Shauna Rakshe, Shangyuan Ye, Kyle Scroggins, Alexander Levin, Maria Wilcoxon, David
Pettersson, Jaclyn Thiessen, Meredith Kato

Paediatr Anaesth. 2025 Dec 1. Online ahead of print

Background: The increasing utilization of magnetic resonance imaging (MRI) in pediatric populations necessitates
strategies to mitigate the risks and logistical challenges associated with sedation. Sedation in pediatric MRI procedures
poses significant risks and can increase healthcare costs. Therefore, alternative methods to facilitate successful unsedated
scans are essential.

Aims: This study evaluates the impact of audiovisual MRI (AV-MRI) technology along with predictive patient factors to
perform a diagnostic MRI without sedation. Additionally, image quality with motion artifacts was evaluated in sedated
patients, versus unsedated patients with AV-MRI.

Methods: We analyzed pediatric MRI records from November 2015 to March 2017, comparing data before and after the
introduction of AV-MRI. A total of 1167 scans were included, 590 before and 577 after AV-MRI implementation, matched
based on age and type of MRI performed. The patient factors that were evaluated for successful unsedated scans include
age, sex, AV-MRI vs. non-AV-MRI, procedure category, developmental delay, cerebral palsy, autism, ADD/ADHD,
anxiety, behavioral problems, psychological disease, malignancy, seizures, use of an interpreter and first vs. subsequent
MRI. Additionally, motion artifacts were examined in 102 pediatric patients who specifically underwent brain MRI scans
utilizing a 4-point scale, comparing those completed with and without sedation.

Results: Post-implementation of AV assistance, there was a significant increase in unsedated MRI success rates (odds ratio
3.68,95% CI: 2.24, 5.62, p <0.001). Age was a strong predictor of success, with older children more likely to complete
scans without sedation (OR 3.2, 95% CI: 1.02, 10.31, p = 0.046). Female children were more likely to complete unsedated
scans compared to males. Children with behavioral issues were less likely to complete an unsedated scan. Motion artifact
analysis showed more motion in unsedated scans, but all were diagnostic.

Conclusions: AV-MRI technology increases the success rate of sedation-free MRI in pediatric patients, reducing risks and
healthcare costs without compromising diagnostic quality. Age and sex are important predictors of success. The study
advocates for the broader adoption of AV-MRI and similar technologies to minimize sedation use, thereby improving
safety and operational efficiency in pediatric radiology. Future research should explore additional patient factors
influencing sedation-free MRI success and extend motion artifact analysis to other MRI procedures.

PMID: 41324126
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29.Experiences of decisional conflict in parents offered hip reconstructive surgery for their child with cerebral palsy
Christina Medeiros, Kelly Metcalfe, Unni Narayanan, Kimberley Widger
Disabil Rehabil. 2025 Nov 30. Online ahead of print

Purpose: Using a mixed methods study to explore the level of parents' decisional conflict and decision-making experiences
when offered hip surgery for their child with non-ambulant cerebral palsy (CP).

Methods: Parents of children with non-ambulant CP who were offered hip surgery for their child's hip displacement, were
surveyed and completed the Decisional Conflict Scale (DCS). Guided by the Ottawa Decision Support Framework,
potential factors associated with decisional conflict were evaluated. Parents were approached to participate in a semi-
structured interview guided by Interpretive Description to explore their decision-making experiences.

Results: Eleven parents completed the survey and 4 (36.4%) had DCS scores > 25. Nine of 11 parents participated in semi-
structured interviews. Themes included: Focus on Future Quality of Life; Processing Time; Necessity of Surgery; and the
Importance of Information. Parents indicated key strategies to minimize uncertainty and support them in decision-making
included providing ample deliberation time and understandable and accessible information with opportunities for
questions.

Conclusion: Approximately one-third of parents experience decisional conflict associated with the decision for hip surgery.
Healthcare professionals can support parents by assisting parents to focus on their child's quality of life and goals of care
while providing ample information and time for decision-making.

Plain language summary

About one third of parents of children with non-ambulant cerebral palsy experience decisional conflict or uncertainty about
whether to proceed with hip surgery for their child Parents identify four key areas that influenced their decision-making:
“Necessity of Surgery”; “Focus on Future Quality of Life”; “Processing Time”; and “The Importance of Information”.
Parents need ample deliberation time and easy-to-understand information with opportunities for questions, with an
outcomes-focus on their child’s future quality of life.

PMID: 41321007

30.Champions as co-designers in cerebral palsy knowledge translation: Turning evidence into practice
Egmar Longo
Dev Med Child Neurol. 2025 Nov 30. Online ahead of print

No abstract available
PMID: 41320676
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31.Elucidating the Genetic Landscape of Cerebral Palsy Following Perinatal Cerebrovascular Events

Liene Thys, Diane Beysen, Sandra Kenis, Lieve Verstraete, Sabine Laroche, Sven Dekeyzer, Katrien Janssens, Marije
Meuwissen

Pediatr Neurol. 2026 Jan;174:1-7. Epub 2025 Oct 7

Background: Cerebral palsy (CP) is a heterogeneous neurodevelopmental disorder resulting from damage to the developing
brain. While perinatal ischemic and hemorrhagic cerebrovascular events are well-established causes, the potential genetic
contribution to these injuries remains underexplored. This study investigated the role of genetic factors in a selected CP
cohort secondary to perinatal cerebrovascular injury and explored helpful clinical characteristics that may guide genetic
evaluation.

Methods: Chromosomal microarray and exome sequencing were performed in 61 individuals diagnosed with CP secondary
to perinatal cerebrovascular injury, of which 37 with ischemic and 24 with hemorrhagic brain injury.

Results: A genetic diagnosis was established in five out of 61 cases (8.2%) with a striking difference between the
hemorrhagic and ischemic groups: four out of 24 cases (16.7%) with hemorrhagic injury had a confirmed genetic diagnosis
compared to only one out of 37 (2.7%) in the ischemic group. Three hemorrhagic cases carried (likely) pathogenic variants
in COL4ALl. One additional case carried a de novo 12pter duplication, a previously unreported association with perinatal
brain hemorrhage. The single diagnosis in the ischemic group was a mosaic JAG1 variant related to Alagille syndrome.
Conclusions: Our findings underscore the value of genetic testing in children with CP due to perinatal hemorrhagic brain
injury, with a seemingly important role for COL4A1. Less diagnoses were made in the ischemic group, suggesting a
potential multifactorial underlying pathophysiology. Further research in larger cohorts and by using genome-wide
technologies is essential in further elucidating the genetic architecture of perinatal cerebrovascular injury.

PMID: 41138497

32.Do Authors and Editors Comply With Best Practice Reporting Guidelines for AFO Interventions in Studies
Involving Children With Cerebral Palsy? A Scoping Review

Elaine Owen, Catherine Sarah June Hendy

Journal of Prosthetics and Orthotics. November 20, 2025

Background: Ankle-foot orthoses (AFOs) are a widely used intervention. To improve reporting of designs and alignments,
guidelines were established in 2010. Three key details to report are ankle angle of AFO (AA-AFO), shank-to-vertical angle
of AFO footwear combination (SVA-AFOFC), and any tuning or optimizing process undertaken, as these alignments are
essential for maximizing the effectiveness of AFOFC interventions.

Objective: To evaluate the extent to which authors and editors adhere to reporting guidelines, specifically reporting of AA-
AFO, SVA-AFOFC, and tuning or optimization.

Methods: A search was conducted, of eight databases, MEDLINE, CINAHL, PEDro, Embase, PubMed, CDSR, AMED,
and Scopus, for articles related to ‘ankle-foot orthosis’ and ‘cerebral palsy,” dates 2010 to July 2024. Records were
screened to identify full text articles on AFOs designed to be rigid. A customized checklist was developed for data
extraction.

Results: The search yielded 558 records, 64 were full text articles using AFOs designed to be rigid, published across 35
journals. Only nine reported all three parameters, two reported two parameters, and 21 reported one parameter. There was
limited awareness of the two key alignments, and the need to individualize and optimize them for the individual.
Comparison of AFO designs was often undertaken without controlling for alignments.

Conclusions: Despite reporting guidelines and international consensus advocating for comprehensive documentation,
reporting of key parameters was found to be inconsistent and inadequate. This highlights the need for detailed reporting of
AFO interventions. Improving rigor and quality has the potential to advance the field toward more effective and evidence-
based interventions.

See paper here
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33.Synthesis and Application of Nanovanilloids for Localized Therapeutic Hypothermia after Traumatic Brain
Injury

Alexia Lydia Kafkoutsou, Suzana Hamdan, Jorge David Tovar Castro, Juliana Sanchez-Molano, Jake Andrew Borgia,
Emre Dikici, Helen M Bramlett, Sapna K Deo, W D Dietrich, Sylvia Daunert

ACS Appl Mater Interfaces. 2025 Dec 4. Online ahead of print

Abstract

Vanilloids are natural and synthetic compounds with cooling properties that are highly hydrophobic, which impede their
use in biomedical applications. To overcome this challenge, we synthesized nanodrugs from hydrophobic vanilloids using
modified reprecipitation that yields monodisperse nanoparticles with long-term stability. Cooling or therapeutic
hypothermia (TH) is used to lower body temperature in acute injury to protect organs or neurons in the brain from damage.
Currently, cooling can only be performed in hospitals and not at the location site of injury or during transport, limiting its
effectiveness. To address this need, synthesized vanilloid nanodrugs were incorporated into formulations for nasal delivery
to allow the nanodrug materials to reach and cool the brain rapidly. The physicochemical characteristics and cooling
properties of vanilloid nanomaterials were determined. Feasibility of intranasal nanovanilloid delivery was demonstrated in
a rat traumatic brain injury model using an in-house-3D-printed intranasal device where nanorinvanil and nanoolvanil
produced rapid, sustained brain cooling (-3.6 °C and -2.0 °C, respectively, for over 90 min). This highlights the potential of
this method for harnessing the innate cooling properties of vanilloid compounds that are too hydrophobic for use through
synthesis of nanodrugs that enable material formulations with optimal characteristics for achieving therapeutic
hypothermia.

PMID: 41345064

34.Sex Disparities in Neonatal Arterial Ischemic Stroke: Larger Lesion Volume and More Severe Long-Term
Disability in Male Infants

Alfredo Garcia-Alix, Christian Nufiez, Gemma Arca, Juan Arnaez, Thais Agut, Malaika Cordeiro, Nuria Boronat, Isabel
Benavente-Fernandez, Simén Lubian, Eva Valverde, Christian Stephan-Otto

Pediatr Neurol. 2025 Nov 15;175:130-138. Online ahead of print

Background: To examine the relationship between sex and infarct volume in neonatal arterial ischemic stroke (NAIS) and
to compare the functional outcomes of male and female infants at 2 years of age.

Methods: A prospective observational multicenter study was conducted in 6 hospitals in Spain. Sixty-four consecutive
infants with idiopathic and symptomatic NAIS were recruited. Lesion masks were created to determine NAIS volume and
location. Data on acute-phase symptoms, including seizure occurrence and anticonvulsant drugs use, and on functional
outcomes at 2 years, including need for speech therapy, were collected. Dichotomous categorical variables were compared
between males and females using chi-square or logistic regression tests, while differences in continuous variables were
assessed by means of t-tests. Analysis of covariance or logistic regression was performed to adjust for infarct volume.
Results: Male infants presented a higher prevalence of NAIS compared to females (61% vs 39%). In addition, males
showed larger infarct volumes and a differential pattern in the spatial distribution of lesions (P < 0.05). The male group
also presented higher rates of postnatal epilepsy (41% vs 12%; P = 0.019), need for speech therapy (58% vs 24%; P =
0.010), and strabismus at 2 years of age (18% vs 0%).

Conclusions: Our results point to larger infarct volumes and a worse outcome in males affected by NAIS. These results,
together with further studies on the differential effects associated with sex in the context of NAIS, may shape new sex-
specific neuroprotective strategies and follow-up plans.
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35.Combined Use of Electroencephalography and Magnetic Resonance Imaging in the Prognostication of
Neurodevelopmental Outcomes in Preterm Infants - A Systematic Review and Meta-Analysis

Corey D Forrest, Tommaso Biagioni, Helen G Liley, Melissa M Lai, Paul B Colditz, Robert S Ware, Roslyn N Boyd,
James A Roberts

Pediatr Neurol. 2025 Nov 13;175:116-129. Online ahead of print

Background: Neurological injury remains a major cause of neurodevelopmental morbidity in preterm-born infants.
Accurate prognostication is essential for support of families and to target interventions. Electroencephalography (EEG) and
magnetic resonance imaging (MRI) can be used to precisely assess brain function and structure in preterm infants. This
systematic review assessed the prognostic capacity of EEG and MRI alone, and in combination, for the prediction of
neurodevelopmental outcomes in preterm-born infants.

Methods: PubMed, Embase, Web of Science, and Cochrane databases were searched from inception until April 22, 2025.
Studies were included if they examined the use of both MRI and EEG in preterm-born infants to predict
neurodevelopmental outcomes.

Results: From 1669 records screened, 12 studies reporting 1630 infants were included in the systematic review. Of these
12, seven were sufficiently homogenous for quantitative meta-analysis, yielding pooled sensitivity and specificity values
across 952 infants: EEG prognosticated abnormal neurodevelopmental outcomes with sensitivity 64% (95% confidence
interval [CI] 48-80%) and specificity 70% (95% CI 59-81%); MRI prognosticated abnormal neurodevelopmental outcomes
with sensitivity 64% (95% CI 48-80%) and specificity 89% (95% CI 81-97%). Three of these seven studies, reporting 372
infants, were sufficiently comparable to meta-analyze the combination of EEG and MRI, which predicted
neurodevelopmental outcome with sensitivity 70% (95% CI 49-90%) and specificity 96% (95% CI 93-100%).
Conclusions: The combined use of EEG and MRI can predict abnormal neurodevelopment in preterm-born infants with
high sensitivity and specificity and was superior to either test in isolation; however, data are limited as multimodal
neurological-assessment is still an emerging practice in neonates.
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36.Antiemetic use during pregnancy and child neurodevelopment: population-based birth cohort study
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BMC Med. 2025 Dec 1,23(1):667

Background: Antiemetics are commonly prescribed for nausea and vomiting during pregnancy (NVP), affecting up to 80%
of pregnant women. However, data on their long-term neurodevelopmental effects are limited. We therefore aimed to
assess the risk of neurodevelopmental disorders and delays in children exposed to antiemetics commonly prescribed during
pregnancy.

Methods: This nationwide cohort study, designed to emulate a pragmatic trial, used South Korea's National Health
Insurance Service mother-child linked database, 2009-2023. The primary exposure of interest was metoclopramide, while
pyridoxine, doxylamine, dimenhydrinate, domperidone, and ondansetron were included in secondary analyses. Non-
exposed pregnancies within the cohort served as comparators. The outcomes included seven neurodevelopmental
disorders—autism spectrum disorder, cerebral palsy, communication disorder, intellectual disorder, movement disorder,
attention deficit hyperactivity disorder (ADHD), and epilepsy—as well as neurodevelopmental delays assessed using the
validated Korean Developmental Screening Test. Overlap weights based on potential confounders were applied to a Cox
proportional hazard model to estimate hazard ratios (HR) with 95% confidence intervals (CI).

Results: Among 630,904 children included, 281,476 (44.6%) were exposed to metoclopramide during pregnancy, while
131,837 (20.9%), 1383 (0.2%), 12,013 (1.9%), 14,531 (2.3%), and 5673 (0.9%) were respectively exposed to pyridoxine,
doxylamine, dimenhydrinate, domperidone, and ondansetron. There was no substantial association between antiemetic
exposure during pregnancy and neurodevelopmental disorders and delays. Findings were consistent across various
subgroup and sensitivity analyses, except for a slightly elevated risk of attention-deficit hyperactivity disorder (HR 1.12,
95% CI 1.06-1.18) in children exposed to metoclopramide during the second half of pregnancy and neurodevelopmental
delays in those exposed to metoclopramide for > 7 days.

Conclusions: This large-scale study found no association between antiemetic exposure during pregnancy and the risk of
neurodevelopmental disorders or delays in children, providing reassurance for the use of antiemetics in pregnancy to treat
nausea and vomiting. However, the slightly elevated risks observed in certain subgroups warrant further investigation.
Meanwhile, these findings may assist in guiding decisions when considering antiemetic treatment during pregnancy.
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