Neuromuscular Disorders

Disorders of the Motor Neuron
--Amyotrophic Lateral Sclerosis (ALS) affects both upper and lower motor neurons.  


The lateral columns become obliterated.
90% of cases are sporadic, and may be related to viruses, toxins, autoimmunity, etc.
**10% of cases are familial, with mutations in the superoxide dismutase (SOD1) gene.    


SOD1 is autosomal dominant, and can be tested for if there’s high suspicion.
UMN sclerosis causes hyper-reflexia, spasticity, Babinski, and pseudobulbar features 
(uncontrolled laughing or crying, due to loss of neural inhibition).
LMN sclerosis causes profound atrophy and fasciculations.  Sensation and autonomic functions spared.
Features inconsistent with diagnosis of ALS:  sensory loss, vision problems, sphincter dysfunction.
--Spinal Muscular Atrophy is inherited as a mutation in SMN1, so it appears in babies or kids.

SMA affects only lower motor neurons, but prognosis is still very bad due to respiratory failure.
Features of SMA include infant weakness (“floppy baby”), poor feeding, respiratory insufficiency, 
hypotonia, and loss of reflexes.

Facial expressions and oculomotor function is spared.  These babies are completely limp, including 
the diaphragm, but excluding the face.
Disorders of the Peripheral Nerve
--Guillain-Barre Syndrome.  See lecture on PNS disorders.
GBS is mostly demyelinating with some axonal degeneration as well.

--Radiculopathy is pinching of nerve roots by a slipped disk.  Causes weakness of distal muscles, 
often leading to foot drop.
	  MUSCLE PATHOLOGY 

	Pathological Process
	Example
	Pathology
	Pathogenesis

	
	
	Fiber atrophy           (small angular fibers)
	Denervation

	Denervation
	Motor neuron disease; neuropathy
	“Fiber type grouping”
	Denervation and reinnervation

	
	
	“Grouped atrophy”
	Denervation, reinnervation, and subsequent repeat denervation

	Myopathy


	Dystrophies, Inflammatory myopathies
	Necrosis, phagocytosis, fiber atrophy, proliferation of endomysial connective tissue, central nuclei
	Genetic abnormality or immunological attack on muscle fibers


Disorders of the Neuromuscular Junction
--Myasthenia Gravis is caused by autoimmune attack against ACh receptors in the NMJ.
Features primarily involve the head and neck:  diplopia, ptosis, dysarthria (nasal, slurry speech), 
dysphagia.  Fatigue and proximal muscle weakness are also characteristic.
The “Tensilon test” is a shot of acetylcholinesterase inhibitor.  This boosts ACh levels, and 
symptoms transiently improve.  Diagnostic only, not therapeutic.
85% of patients have anti-ACh receptor antibodies, which activate complement, which then 
destroys the post-synaptic membrane.
Primary Myopathies
--Dermatomyositis is a primary myopathy (muscle actively invaded by inflamm cells).  **Perifascicular atrophy is pathognomonic!  Atrophy occurs at the edges of fascicles.

**Dermatomyositis ≠ Polymositis with rash.  Dermatomyositis is a vascular process.
Classic features include heliotrope rash, Gotron’s (knuckle) papules, proximal weakness.


Creatinine Kinase (CK) levels will be very elevated.

Dermatomyositis is associated with malignancy and interstitial lung disease.
(Raymond removed an image of dermatomyositis pathology.)
--Polymyositis is also a primary myopathy.  Characterized by proximal weakness and dysphagia.  
Creatinine Kinase levels will be very elevated.

Polymyositis is associated with malignancy and interstitial lung disease.

--Inclusion Body Myositis occurs almost exclusively in adult males.

Characterized by weakness of wrist flexors and quads.  Patients often complain that their knees 
occassionally just give out.
Muscular Dystrophies

--Duchenne Muscular Dystrophy is an X-linked disorder caused by mutations in dystrophin.  Only affects males, always in childhood.  Dystrophin is a membrane protein that anchors actin.
In-frame point mutations in dystrophin cause a milder form called Becker’s Muscular Dystrophy.

Classic features include calf pseudohypertrophy (look strong, but just full of connective tissue), 
proximal weakness, and cardiomyopathy.  Gradual onset in childhood.
Creatinine Kinase (CK) levels will be extremely high.
Muscle biopsy shows myofiber degeneration, regeneration (central nuclei), and fibrosis. 

--Facioscapularhumeral Muscular Dystrophy is characterized by profound scapular winging.

--Myotonic Muscular Dystrophy is caused by a particular trinucleotide repeat in chromosome 19.
Characterized by increased tone (“myotonia”).

(percussion myotonia:  tap the thenar eminence, thumb adducts, but can only abduct slowly.

(grip myotonia:  after making a fist, they are slow to open the fist.
Other characteristic features are frontal balding, cataracts, testicular atrophy, and sometimes retardation.
**EMG will have a dive-bomber or motor revving sound due to the myotonia. (Raymond removed an EMG trace showing the dive-bomber characteristic.)
