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Introduction
The term spinal dysraphism,1 refers to those conditions resulting 

from faulty of development in the midline of the dorsal aspect of the 
embryo, with resulting bony or neural deformities. Cutaneous lesions 
are common but not always present which occurs before the third 
month of life.

Spina bifida belongs to a group of disturbance of development of 
the vertebral arches or the cranial vault. These are often associated 
with disorder of developmental of the structures derived from the 
neural tube and the meninges, and may give rise to cystic formations. 

Four types of spina bifida could be described:1

Spina bifida occulta is a localized defect in one or more vertebral 
arches, presumably developing as a failure of the halves of the 
vertebral arches to meet and fuse in the third month. The spinal cord 
and meninges remain within the vertebral canal.

Myeningocele, is a cystic swelling of dura and arachnoid protrudes 
through a defect in the vertebral arches under the skin and it is filled 
with fluid. The spinal cord is entirely confined to the vertebral canal, 
but may exhibit abnormalities.

Myelomeningocele, is a fluid –filled cystic swelling, formed by 
dura and arachnoid, protruding through a defect in the vertebral 
arches under the skin, and the spinal cord and nerve roots are carried 
out into the fundus of the sac.

Myeloschisis or myelocele is a rare and severe form of spina bifida, 
vertebral arches are deficient and neural plate material is spread out 
on the surface, sometimes in a shallow depression, more commonly 
over a cystic swelling of the meninges. It is most common in the 
lumbosacral region. 

The spectrum of clinical presentation is enormous, ranging from 
lethal rachischisis to asymptomatic spina bifida occulta with a small 
lipoma. The diversity of presentations, suggests that the causative 
factors exert their effects at different periods of development, In 
addition to genetics and the environment that should be considered. 
Other associated abnormalities found in spina bifida are: congenital 
spine deformity, Sprengel deformity, tethered cord, and neurogenic 
bladder and Talipes equinovarus. Also high risk of latex allergy is 
present.

Progressive neurological deterioration may occur because 
hydrocephalus in association with a type II Arnold-Chiari defect 
common and develops in 80% of children with myelomeningocele.2–5

Within this spectrum are all grades of myelomeningocele, 
meningocele, diastematomyelia, diplomyelia, fibrous bands, tight film 
terminale, intra and extradural lipomas, dermoids cysts, neurenteric 
cysts and congenital malformations of the nerve roots. Skin lesions, 
include dermal sinus, nevus, hypertrichosis and open lesions. 

Functional impact
Referring to independence in daily life, currently, the mostly 

accepted classification is the one that emerges from the available 
motor function,6–8 so it must be clear which are the motor resources of 
the patient, mainly of the antigravity muscles, which is also related to 
the gait prognosis and maintenance of it over time. 

Ambulation is affected also by the age, obesity, spasticity, 
orthopedic deformities, etc.9 The greater the commitment, the greater 
the disability and implications such as survival, associated deformities 
and ambulation capacity mainly. Two main factors affect walking 
ability and extent of bracing in this patient population: motor level 
and balance.
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Abstract

Myelomeningocele results from failure of the neural tube to close in the developing fetus 
and is associated with neurological impairment (Incidence 1:1000 births). The level of the 
anatomic lesion generally correlates with the neurological deficit and ranges from complete 
paralysis to minimal or no motor deficit. Myelomeningocele or Spina bifida can lead to 
health problems, physical disabilities and learning problems. Generally associated paralysis 
of the lower extremities and sphincters control absence. Treatment includes surgery, braces 
or other corrective devices, physical therapy. The functional classification that concerns us 
in this review includes three types.
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Motor level 

Motor classification and implications: The most accepted 
classification of spina bifida is based on the neurologic level of the 
lesion (Table 1).6–8 Patients are divided into three groups based on 
lesion level and accompanying functional and ambulatory capacity. 

The criterion for classifying patients, depending on the muscle 
resource present in lower limbs, is summarized in Table 2:

It is important to note that the lesion is asymmetric in most 
cases, and that the classification may tend to lean towards the more 
compromised side.

Table 1 Functional classification for myelomeningocele ambulatory patients

Group Level Comments

1 Thoracic/High Lumbar Level
Thoracic/high lumbar: (minimum lower limb motor resource, short-term ambulation; highest risk of 
associated deformities. Approximately 7% become sedentary between 7 and 10 years of age.

2 Low Lumbar Level
Low lumbar (quadriceps and hamstrings function mainly internal): 70% to 80% maintain walking capacity 
at adulthood.

3 Sacral Level: 
Sacral level - they practically have normal gait. 98% maintain walking capacity at adulthood. This group 
has been subdivided into two subgroups:

- Group I High Sacral High Sacrum, defined by the absence of plantar flexors and 

- Group II Low Sacral Low Sacrum by the presence of usually weak plantar flexors

Source: Swank and Dias, 19946

Table 2 Muscle resources vs. motor level in Myelomeningocele

Muscle group Thoracic/High Lumbar Low Lumbar High Sacral Low Sacral

Hip flexors May or may not be present present present present

Hip adductors May or may not be present present present present

Hip extensors absent absent present present

Hip abductors Absent absent present present

K exte Absent present present present

K flex Absent Medial present & Lateral may or may not present present

Ankle plantar flexor Absent absent absent Present (weak)

Ankle dorsal flexors absent absent May or may not be present Present (weak)

Source: authors

Balance 

Balance also affects walking ability and extent of bracing and 
is related to the following:10 presence or absence of shunt, shunt 
function, numbers of shunts revisions.

The statistics in the literature of specialized centers,8 shown that 
the 70–80% of the low lumbar level and the 98% of the sacral level, 
retain their independent walking ability in adult life. Thoracic or high 
lumbar level, 7% lose the ability to walk between 7 and 10 years.6–8

Quality of ambulation

Factors that affect quality of gait include:11 muscle weakness, 
severe scoliosis, hip flexion contracture, Hip abduction contracture, 
hip subluxation or dislocation (with or without soft tissue contracture), 
hip rotational deformities (internal or external),12 knee flexion 
contracture13–15 and tibial torsion (internal or external).16,17

Since a large percentage of ambulators maintain their ability to 
walk, the quality of this must be considered. Gait analysis can be used 
to access and help quantify the quality of gait.9

In this review we wanted to show the current state of pathology 
management based on the known teaching through the gait analysis, 
in future publications, we will examine more deeply its characteristics 
and existing orthopedic treatment, which depends on the anatomical 
level (muscular resources), balance and on the bilaterality (or not) 
presence.

Overview of treatments
Spina bifida is a disease with all degrees of severity and difficult 

decisions must be made in the neonatal period when the child has a 
severe involvement. 

The orthopedic care of patients with spina bifida is both challenging 
and rewarding. Due to the many medical comorbidities involved, 
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careful evaluation and management of these patients should occur as 
part of a team approach involving members from multiple specialties, 
including neurosurgery, pediatrics, physiatry, urology, orthotics, 
physical therapy, and social work. As part of this team, the goal of the 
orthopedic surgeon should be to minimize deformity and maximize 
function and mobility, while limiting complications.

Conclusion
Typically, a clinical assessment of strength alone rarely reflects 

the asymmetry noted during gait. An instrumented gait analysis is the 
Standard of Expert Care for children with gait abnormalities secondary 
to spina bifida. The main objective of diagnostic gait analysis is to 
define the consequences derived from the neural tube in relation to the 
functional activity and future independence of the patient. 

Instrumented gait analysis can also give physicians a greater 
understanding of how the neurological deficiency affects walking 
function, the implications of reduced motor function and further 
define the functional level of the patient. The current philosophy 
is to minimize the dependency on orthoses for ambulation during 
childhood and to optimize mobility and independence within the 
patient’s expectations and functional level.18
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