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Definition

• Neuromuscular disorders are characterized by the anatomic localization of the 
pathology within the motor unit.

• The motor unit consists of the: 

1) Motor neuron within the ventral horn of the spinal cord and  brainstem motor 
nuclei (Neuronopathy)

2) Peripheral nerve (Neuropathy)

3) Neuromuscular junction (N.M.J disorders)
4) Muscle (Myopathy)



Disorders of muscle are subdivided into six categories based
upon histopathology features on muscle biopsy:

• 1. Dystrophies (degenerative disorders of the muscle fiber)

• 2. Congenital myopathies (structural abnormality of the
muscle fiber or extracellular collagen matrix)



• 3. Metabolic disorders affecting muscle (storage diseases,

energy processing disorders)

4. Mitochondrial diseases (energy generation or

utilization)

5. Inflammatory myopathies (idiopathic)

6. Infectious myositis (bacterial, viral, protozoan) 



Epidemiology

• The point prevalence was 1 in 1600 children overall, and 1 in 1900 for 
genetically based disorders. This indicates that about 84% of 
neuromuscular disorders in this cohort had a genetic basis, and only 
about 16% had an acquired etiology

• The most commonly encountered pediatric neuromuscular
disorders, in descending order of prevalence, are DMD, CMT disease, 
congenital myopathies, myotonic dystrophy, SMA,… 



Classification of Pediatric Neuromuscular Disorders 









EVALUATION OF THE CHILD WITH A SUSPECTED NMD 

• Diagnosis is obvious and needs only confirmation with a definitive 
test, for example, the classic infant with SMA or the boy with DMD.

• More often a structured approach is taken by the clinician to work 
through the diagnostic process.



• Key Points:

- Presenting symptoms        - age at symptom onset 

- gender                                   - rate of progression

- family history                       - other organ system involvement



• These clinical features will enable the clinician to:

• - Localize the lesion within the neuroaxis

• - Develop a differential diagnosis

• - Strategize a plan for further evaluation

• - Consider treatment options 





• Distinctive features and varied influence in different age, reflects 
age-related differences in psychomotor development. 

• Weakness may not be the initial or predominant symptom. 

• Fixed weakness need to be distinguished from fluctuating or 
intermittent weakness. 



• Acquired disorders generally present with an acute or su-bacute
onset and may progress rapidly.

• Genetically based disorders tend to present with a more indolent 
onset and subtle influence on motor function. 

• Exceptions certainly occur: SMA type 1 can present acutely similar 
to infantile botulism, and CIDP may present in a chronic manner 
similar to CMT neuropathies



History

• Onset of symptoms and signs, tempo of progression, effect on 
motor development, muscle pain or cramp, sensory symptoms, and 
coordination/balance issues

• Related respiratory, cardiac, feeding/growth, and musculoskeletal 
issue, patient’s independent functioning at home, at school, and in 
the community. 

• A careful family history 

• The review of systems: for features of a systemic or genetic disease 



Fetal/Neonatal onset 
• reduced fetal activity

• abnormal fetal ultrasound (decreased fetal activity or contractures)

• Abnormal Non-stress test (decreased activity, reactivity, or abnormal posture)

• Increased or decreased amniotic fluid volume

• Breech presentation

• Neonatal torticollis, scoliosis, multiple joint contractures or UDT

• Characteristic facies and ophthalmoplegia in congenital myopathies and  a characteristic 
facial appearance with atrophy of the temporalis muscles in myotonic dystrophy  



Signs and symptoms in the infant

• Hypotonia (“floppy baby”)

• Delayed acquisition of motor milestones

• Dysphagia

• Failure to thrive 

• Hypoventilation

• Cardiomyopathy



• Childhood onset: a plateau or slowing of progression in motor 
development

• Adolescent onset: muscle fatigue and activity-related myalgias more 
prominent than weakness  

• frank pain is not a typical symptom in most MNDs. Exceptions include 
myotonic dystrophy type 2 and GBS

• Fluctuating or intermittent weakness is characteristic of NMJ, CMS, and 
different subtypes of periodic paralysis 



Examination

• Inspection

• Muscle bulk and quality

• Joint mobility and tone
• Muscle strength and weakness

• Motor function testing
• Muscle stretch reflexes (DTR)
• Sensory testing









Floppy Infant





Myotonic Muscular Dystrophy



Suggested algorithm for the assessment of the 
child with a suspected NMD 



Algorithm..cont



Algorithm..cont



Take Home Message

• Pediatric neuromuscular conditions may present from prenatal 
through adolescent development

• Physical impairment and morbidity are often substantial, and, in the 
most severe forms, there is reduced survival 

• Consider the early symptoms detection and physical examination of 
pediatric NMD, and how to evaluate patients using structured 
functional measures

• Determine change over time, which can then be used to predict the 
future course and demonstrate a response to an intervention 
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