[Downloaded free from http://www.jisprm.org on Friday, December 17, 2021, IP: 176.221.132.106]

Original Article

Orthopedic Lower Limb Deformities in Cerebral Palsy: A case
series
Ranaivondrambola Ando Tatiana1, Rasolofo Lala Rakotoanadahy1, Raoninah Fanantenana Hanitriniony Tatamo2, Solofomalala Gaëtan Duval3
1

Department of Physical and Rehabilitation Medicine, Faculty of Medicine of Antananarivo, Equipment Teaching Hospital of Madagascar, Mahamasina, Madagascar,
2
Department of Physical and Rehabilitation Medicine, Faculty of Medicine of Antananarivo, Rehabilitation Center of Madagascar, Antsirabe, Madagascar,
3
Department of Orthopedic Surgery, Faculty of Medicine of Antananarivo, Teaching Hospital of Anosiala, Madagascar

Abstract
Introduction: One‑third of children with cerebral palsy (CP) do not yet walk at the age of 5. Orthopedic deformity is one of the pathologies
that may compromise the efficiency of gait in those patients. The aim of our study was to describe the clinical characteristics of orthopedic
deformities for CP patients and to describe device prescription to manage the deformities. Methods: A retrospective chart review was
conducted at the Equipment Teaching Hospital of Madagascar, after ethic committee approval, during a period of 1 year, from the beginning
of January 2017 to the end of December 2017. Patients diagnosed with CP, during the period of the study, regardless of age and gender,
were included in the study. Incomplete patients’ records have been excluded from the study. The different types of orthopedic deformities
were analyzed. Results: New cases of CP were in the order of 5.61% (n = 100) in 1783 new patients seen in consultation during 2017.
Ninety‑five patients were kept out. Eighty‑nine percent of patients reported to the hospital after 12 months of age. Orthopedic deformity was
detected in 48 patients, including 27.36% with deformity of the foot, 5.26% of the knee, 4.21% of the hip, and 16.84% of the spine. More
than 73% of the patients had spasticity. In 45.26% of the cases, patients with CP had a complete functional restriction with a Gross Motor
Function Classification System V (GMFCS), and only 27 patients had GMFCS I or II. In 82.1% of the cases, patients with CP needed devices
to reduce their deficit or maintain functional gain. Conclusion: CP is a public health problem. Orthopedic deformities are often discovered late,
affecting the gait quality for these patients. Orthopedic deformities prevention is crucial, and multidisciplinary care should be done early.
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Introduction
Cerebral palsy (CP) is a syndrome mainly characterized by
nonprogressive motor disorders associated with primary
lesions occurring at an early stage of the brain development.[1] It
affects about 2 children per 1000 live births.[2,3] The progression
of joint deformity can compromise the standing position and
walking efficiency.[4] One‑third of children with CP do not
walk at 5 years of age. The ability to walk is further reduced
in children with associated deficits in addition to the motor
deficit.[3] Deformities of the foot and ankle are common
among patients with CP. Ankle–foot orthosis (AFO) is the
most frequently used type of orthosis in children with CP.[5] In
Madagascar, few studies have been carried out on the patient,
and treatment is not standard. The aims of our study were
to describe the clinical features of orthopedic deformities
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in patient with CP and to describe the device prescription
practices.

Methods
A retrospective chart review was performed at the
Equipment Teaching Hospital of Madagascar, over a
period of 1 year. Medical records from January 2017 to
December 2017 were reviewed. Patients diagnosed with
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CP were included regardless of age or gender. Incomplete
medical records were excluded from the study. Data
collected included referral source, age of patients at the
first consultation, etiologies of CP, presence of spasticity,
orthopedic deformities observed, the Growth Motor
Function Classification System (GMFCS) of patients, and
the prescription modality of orthotic devices.

Results
New cases of CP were in the order of 5.61% (n = 100)
of 1783 new patients seen in the hospital during 2017.
Ninety‑five patients were kept out. Nearly half of the cases
were referred by a health center, and the half of the cases
were self‑referred patients. Boys (n = 53) were more affected
than girls (n = 42) with a sex ratio at 1.23. In 10.5% of the
cases (n = 10), children were seen in consultation before the
age of 12 months [Table 1]. In 45% of cases, anoxic‑ischemic
encephalopathy related to neonatal asphyxia was the cause of
CP. In 14% of cases, the etiology was not known [Figure 1].
Sixty‑nine patients (72.63%) had spasticity. More than half of
the patients had orthopedic deformity, which mainly affects
the feet and the ankle (27.36%) and spine (16.84%) [Table 2].
The frequency of the orthopedic deformations was different
according to age groups [Figure 2]. Kyphosis deformity of
the spine was discovered in the 1st year of life; older children
aged from 6 to 11 years were the most affected. Foot and ankle
deformities were seen from 12 months and predominated in the
12–23‑month age group. In 45.26% of the cases (n = 43), the
patients had the Gross Motor Function Classification System
V (GMFCS) [Table 3]. Seventy‑eight patients (82.1%) received
a device prescription. One‑third of children (n = 29) have
benefited a molded seat [Figures 3 and 4]. AFOs (n = 6) were
the most prescribed device for ambulatory patients [Table 4].

10.53% of children have been consulted before the age of
12 months [Table 1]. Eleven (11.57%) of our patients had
scoliosis. The incidence of scoliosis in patients with spastic
diplegia is 5% compared to 65%–74% in patients with spastic
quadriplegia.[7] Spinal deformity should be detected early;
kyphosis is common for young children, whereas scoliosis
is more frequent and more severe for pubertal children.[8‑10]
The first signs of puberty must be noted since scoliosis will
worsen rapidly during the puberty phase when the growth of
the trunk increases rapidly.[8] Thirty‑one patients received a foot
orthosis prescription [Table 4]. Foot assessment must take into
account the age of the child and the evolution with growth.[11]
The presence of spasticity is more commonly associated
Table 1: The distribution of patients by age group
Age range

Figure 1: The etiologies of cerebral palsy

10 (10.53)
17 (17.89)
23 (24.21)
13 (13.68)
23 (24.21)
7 (7.37)
2 (2.11)

Table 2: The frequency of orthopedic deformities
according to joint
Localization

Type of deformities

Foot/ankle

Flat foot
Supinatus
Valgus
Varus
Equinus
Flat foot + valgus
Varus equinus
Valgus
Recurvatum
Dislocation
Thoracic kyphosis
Scoliosis

Discussion
The frequency of 5.61% of CP was lower than the frequency
found previously by Ramanatsoa,[6] which is 22.29%. Almost
half of the patients were self‑referred; however, the majority
of patients had etiological arguments for CP [Figure 1]. It
is crucial to diagnose CP as early as possible in order to
provide specific care to patients. Spinal deformities were
detected in the 1st year of life [Figure 2], whereas only

Number of patients (n=95), n (%)

6-11 months
12-23 months
2-3 years
4-5 years
6-11 years
12-17 years
18-30 years

Knee
Hip
Spine

Number of
patients

Frequency
(%)

4
3
4
2
2
6
5
2
3
4
5
11

27.36

5.26
4.21
16.84

Figure 2: The frequency of orthopedic deformities by age group
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Figure 3: A 4 year old boy with spastic CP sitting on a molded seat

Figure 4: A 4 year old boy with spastic CP sitting on a molded seat; the
left foot corrected by an ankle–foot orthosis

Table 3: Distribution of patients according to the Gross
Motor Function Classification System V

nonsurgical as possible[15] because growth and spasticity create
joint deformities, which are first latent, discrete, then obvious
but reducible, and finally irreducible.[15,16] Devices supplement
rehabilitation management completes the rehabilitation care;
its prescription is implemented systematically in the children
with CP to prevent secondary complications.[17,18] The spasticity
is a problem faced by patients with CP; they will fight against
the posture and cannot support anymore their devices.[19]
Spastic muscles will have difficulty to adapt with bone growth;
they will retract over time. The retracted muscles will exert
forces on the joint that will deform. Orthopedic deformities
will, therefore, progress. Spasticity was noted in 72.63% of
our CP patients. Botulinum toxin injection often allows muscle
stretching and facilitates the fitting tolerance of the device.[20,21]
None of our patients had received a botulinum toxin injection,
and with the severity of the deformity, the choice of equipment
was limited. In our practice, spasticity is managed by stretching
exercises, postural exercises, and devices as appropriate. The
postural orthosis, the molded seat, and the standing frame
help to maintain a prolonged muscular stretching.[16] In CP
children with severe motor impairment, the molded seat
was the most prescribed and individually adapted [Table 4].
This seat corrects the posture, prevents the accentuation of
deformities, frees the upper limbs, and allows the individual
to have a good proprioceptive reference of the axis of the
body.[22] Optimal clinical decision‑making to improve the
gait through orthotic management requires an understanding
of the biomechanics of the foot and ankle during normal gait,
pathophysiology and pathomechanics of gait dysfunction in
children with CP, and biomechanical characteristics of various
orthoses.[23] AFOs improve the speed and length of strides;[24]
for a functional purpose, this orthosis was chosen in 6.32% of
our patients [Table 4] to improve the performance and quality
of walking. Orthopedic shoes were prescribed in 10.53% of
the cases [Table 4]. These shoes were customized for a better
correction of the static of the foot and to decrease the risk of
deformities.[25]

GMFCS

Number of patients (n=95), n (%)

I
7 (7.37)
II
20 (21.05)
III
17 (17.89)
IV
8 (8.42)
V
43 (45.26)
GMFCS: Gross Motor Function Classification System V

Table 4: Distribution of devices prescribed in the center
Type

Frequency, n (%)

Orthopedic shoe
Foot orthosis
Heel cup
Ankle/knee night splint
Molded seat
Standing frame
Thoracolumbosacral orthosis
Ankle-foot orthosis
Knee orthosis
Knee-ankle-foot orthosis
Hip-knee-ankle-foot orthosis

10 (10.53)
13 (13.68)
5 (5.26)
3 (3.16)
29 (30.53)
9 (9.43)
8 (8.42)
6 (6.32)
2 (2.11)
1 (1.05)
2 (2.11)

with ankle equinus deformity.[9,12,13] Only 27 patients had
GMFCS I and II [Table 3]. On 102 children with an average
age of 8.46 ± 3.9 years, Dziri et al.[9] observed 86.7% of
neuro‑orthopedic predominant deformities in the lower limbs,
and 72% of the children were not independent for walking.
Nonambulatory children have a higher predisposition for spinal
deformities. In contrast, Sanou et al. found an incidence of
only 7.5% orthopedic deformities in 174 patients with CP.
Interventions can be standardized by therapeutic protocols
depending on the severity of the injury and the potential of
the child, which allow longitudinal follow up of patients.[14]
The management of impairments should be done earlier and
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Conclusion
CP is a public health problem. Orthopedic deformities are often
discovered late, affecting the efficiency of gait for patients with
CP. Multidisciplinary care should be done early. Devices are
not meant to be used in isolation but should be incorporated
to the patient’s management in addition to other therapeutic
interventions. It has an important complementary role in the
prevention and correction of orthopedic deformities, contributes
to the improvement of performance and the quality of walking.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References
1.

Rosenbam P, Paneth N, Leviton A, Golstein M, Bax M, Damiano D,
et al. A report: The definition and classification of cerebral palsy April
2006. Dev Med Child Neurol Suppl 2007;109:8-14.
2. HAS. Best practice guidelines, HAS; 2014.
3. Cans C. Cerebral palsy. Elsevier 2005;26:51-5.
4. Ursei M. Lower limb paralysis in children. Appareil Locomoteur
2019;14:1-13.
5. Wingstrand M, Hägglund G, Rodby-Bousquet E. Ankle-foot orthoses in
children with cerebral palsy. BMC Musculoskelet Disord 2014;15:327.
6. Ramanatsoa Y.Cerebral palsy following dystocia delivery in
Antananarivo – Madagascar; 2003. p. 101.
7. Tsirikos AI, Spielmann P. Spinal deformity in paediatric patients with
cerebral palsy. Curr Orthop 2007;21:122-34.
8. Rietz MF. Disease progression and clinical surveillance of scoliosis in
cerebral palsy children. Motricité Cérébrale 2007;28:57-66.
9. Dziri S, Salah FZ, Mrabet A, Dziri C, Miri I. Orthopaedic disorders in
children with cerebral palsy. Motricité Cérébrale 2016;37:139-48.
10. Touzeau C. Treatment with the Garche corset: why, when, and how?

Motricité Cérébrale 2007;28:67-77.
11. Ursei M, Thevenin-Lemoine C, Lebarbier P. The foot of a child with
cerebral palsy. Podologie 2015;12:1-12.
12. Cottalorda J, Louahem D, Patte K. Pediatric spastic foot Podologie
2015;11:1-7.
13. Py AG, Addeen GZ, Perrier Y, Carlier RY, Picard A. Evaluation of
the effectiveness of botulinum toxin injections in the lower limb
muscles of children with cerebral palsy. Preliminary prospective study
of the advantages of ultrasound guidance. Ann Readapt Med Phys
2009;52:215-23.
14. Sanou TO. Epidemiological and clinical profile of cerebral palsy in the
Teaching Hospital of Sourô, Burkina Faso; 2014. p. 53-60
15. Boulay C, Viehweger E. Early walking disorders interventions for
children with cerebral palsy: the point of view of surgeon and of the
PMR. Ann Phys Rehab Med 2011;54:E185-6.
16. Renders A. Secondary orthopedic disorders in cerebral palsy children:
Prevention and treatment. Motricité Cérébrale 2008;29:61-4.
17. Teplicky R, Law M, Russel D. The effectiveness of casts, orthoses and
splints for children with neurological disorders. Infant Young Child
2002;15:42-50.
18. Lannin NA, Novak I, Cusick A. A systematic review of upper extremity
casting for children and adults with central nervous system motor
disorders. Clin Rehabil 2007;21:963-76.
19. Renshaw TS, Green NE, Griffin PP, Root L. Cerebral palsy: Orthopaedic
management. Instr Course Lect 1996;45:475-90.
20. Bernard JC. La Marche de L’infirmité Moteur Cérébral Enfant et Adulte.
Paris: Springer-Verlag France; 2005. p. 174.
21. Zerouga H, Talem Z, Rebib N, Belkadi S, Douma N, Zaamcha F. Equinus
foot treatement in children with cerebral palsy. Ann Phys Rehabil Med
2014;57:e357-8.
22. Leclercq M. Casted seats, the different kinds and the way to cast them.
Motricité Cérébrale 2008;29:157-64.
23. Davids JR1, Rowan F, Davis RB. Indications for orthoses to improve gait
in children with cerebral palsy. J Am Acad Orthop Surg 2007;15:178-88.
24. Aboutarabi A, Arazapour M, Bani MA, Saeedi H, Head JS. Efficacy of
ankle foot orthoses types on walking in children with cerebral palsy:
A systematic review. J Phys Rehabil Med 2017;60:393-402.
25. Yerpremian D, Jarrige M, Khouri N. Evolution and progress in foot
orthotic treatment of cerebral palsy. Motricité Cérébrale 2002;23:49-65.

The Journal of the International Society of Physical and Rehabilitation Medicine ¦ Volume 3 ¦ Issue 4 ¦ October-December 2020

115

