Evaluation Of Peripheral Neuropathy And Neuromuscular Weakness

Alan J. Hunter, MD

Approach To The Patient With Neuromuscular Disease (pp 2047- )
Table 1. Presenting Features Of Neuromuscular Diseases






	
	Site Of Involvement

	
	AHC
	NN Root
	Peripheral n
	NMJ
	Muscle

	Example
	ALS

Spinal Musc.Atrophy
	Radiculopathy
	Axonal

(Lg Fiber)

Diabetes

Nutritional

Alcoholic


	Demyelinating

AIDP

CIDP

Paraneoplastic


	Myesthenia gravis

Lambert-Eaton Syndrome

Botulism

Drug-induced myesthenia

CNS Mass (e.g. sphenoid ridge meningioma)
	Polymyositis, Dermatomyositis

	Distrib.
	Asymmetric limb or bulbar
	Focal
	Symm. & distal
	
	Extraocular, bulbar, and proximal limb
	Symmetric, prox. limb, bulbar

	Power
	Patchy (
	( or normal
	( distal
	( non-length dep
	( Prox, +/or bulbar
	( Prox

	Bulk
	Marked, early
	( or normal
	( or normal
	( or normal
	Normal
	( or normal

	Sensory
	None
	( or normal
	distally
	( or normal
	None
	Normal

	Features
	Fasciculations, cramps, tremor
	
	
	
	Diurnal fluctuation
	Aching

	Reflexes
	Variable
	((
	(((( distally
	(((( diffusely
	Normal
	// to strength


Harrison’s 11th ed, & Engstrom J; UCSF CME; Weakness chapter

I.  Disorders of the Anterior Horn Cell (pp2024)

II.  Disorders of the Peripheral Nerve (Neuropathy) (pp 2058)

Examination of the Sensory tracts:

	Exam
	Fiber
	Tract
	Technique
	Comments

	Vibration
	Prob. Not a fiber, but assoc. with deep sensation, 

Lg. Demyelinated
	Dorsal Column
	Using 128 or 256 Hz fork (debated).  Control by checking for pressure only.  Place on dorsal DIP.  Needs bony contact (Is this true?).  Place finger below.  If feel > 10 s after patient… abnormal.
	Sapira refs debate ranges from 64 Hz (first freq lost by Meissner’s fibers), to 256 (Paccinian fibers lose at this point).

	Proprioception
	Lg. Demyelinated
	Dorsal column
	Can test any toe.  Assure that patient’s view is obstructed.
	Routinely test in LE.   Test in UE if suspect dx e.g. syringomyelia, cervical myelopathy

	
	
	
	Romberg:  If loses balance with deprivation of visual imput, is positive for proprioceptive loss.
	If cannot balance with eyes open, (visiaon intact), is associated with vestibular or cerebellar dysfunction

	Pressure

(Piesthesia)
	Subcutaneous corpuscles (Meissner’s & Paccinian)
	Dorsal Column
	
	

	Tactile 

(Soft Touch)
	
	Ventral spinothalamic T.
	Camel’s Hair brush;  Stereognosis; Graphesthesia;  2 point discrimination; Extinction
	

	Pinprick

(Superficial pain)
	Small unmyelinated
	Lateral spinothalamic T.
	
	

	Temperature
	Small unmyelinated
	Lateral spinothalamic T.
	
	

	Deep Pain
	Small unmyelinated
	Lateral spinothalamic T
	
	


Fig.1. Evaluation of Peripheral Neuropathy 
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(Fig 355-1, Harrison’s 11th.ed)

Painful Peripheral Neuropathies:

· Small Fiber Neuropathies

· Mixed Small & Large Neuropathies

	Fiber
	Assoc Cond’n
	Examination
	Laboratory

	Small fiber
	Age > 50
	Reduced pinprick & soft touch 

Nl DTR

Nl proprioception & vibration
	Nl EMG, NCV

( Sudomotor Function

AbNl Skin Bx

Normal blood tests

	Mixed small & large fiber
	
	
	

	Diabetes
	+FH; Obesity
	( DTR

( Distal sensation

? Ortho HoTn
	AbNl EMG/NCV

2-hr GTT >200 mg/dL

FBG > 126 mg/dL

	Inherited neuropathies
	FH
	Pes Cavus or  Hammer toe

Usually ( DTR

( Distal sensation
	AbNl EMG/NCV

Normal blood tests

	Connective Tissue Assoc.
	Hx RA, SLE, MCTD, Sjögren’s, or sicca symptoms
	( DTR

( Distal sensation
	AbNl EMG/NCV

+ANA, ENA’s, RF’s

	Peripheral n vasculitis

(e.g. PAN, HCV, Cryo, ANCA)
	Known systemic vasculitis (non-systemic vasculitis may occur without systemic features)
	Multifocal exam (may mimic polyneuropathy)
	AbNl EMG/NCV

AbNl blood tests (ANCA, RF, ANA, Cryo, HCV, etc)

	MGUS
	Age > 50
	Variable 

(  or Nl DTR 

( or Nl Distal sensation
	AbNl EMG/NCV

MGUS

	Paraneoplastic
	Tobacco, FH, asbestos, occupational exposures to dyes, paints, printing rubber, textiles, or leather
	( DTR

( Distal sensation
	AbNl EMG/NCV

Anti-neuronal antibodies (Anti-Hu, Anti-Yo, Anti-Ri)

	Familial Amyloidosis
	FH
	( DTR

( Distal sensation

Ortho HoTn
	AbNl EMG/NCV

NCS may show Carpal Tunnel syndrome

	Aquired Amyloidosis
	Known Plasma cell dyscrasia or monoclonal gammopathy
	( DTR

( Distal sensation

Ortho HoTn
	AbNl EMG/NCV

NCS may show Carpal Tunnel syndrome

? MGUS

	Renal failure
	Known RF
	( DTR

Variable sensation
	AbNl EMG/NCV

AbNl Renal function

	Hereditary sensory autonomic neuropathy
	FH, foot ulcers, painless injuries
	( DTR

Variable sensation
	AbNl EMG/NCV



	Sarcoid polyneuropathy
	Pulmonary Sarcoid
	Multifocal exam (may mimic polyneuropathy)
	AbNl EMG/NCV

Abnormal CXR

	Arsenic 
	Industrial exposure (wood preservatives, copper smelting)
	( DTR

Loss of all sensation modalities

Usu. Distal weakness

Mees lines
	AbNl EMG/NCV

Elevated arsenic levels (plasma, urine, & hair)

	Fabry’s disease
	Onset < 20 yr old

Renal failure, Stroke 
	Reduced pinprick & soft touch 

Nl DTR

Nl proprioception & vibration
	Nl EMG/NCV

( (-galactosidase A in serum, leukocytes or tears

	Celiac disease
	GI symptoms
	( DTR

Variable features.

May be normal except loss of soft touch
	Nl or Abnormal EMG/NCV

+ TTG, Anti-Gliadin,, anti-endomysial

+ Bx

	HIV-related
	Risks OR disease
	( DTR

Variable features.

May be normal except loss of soft touch
	EMG/NCV usu abnormal

HIV positive



Mononeuropathy Multiplex (Multifocal neuropathy)

This term refers to simultaneous or sequential peripheral neuropathies involving noncontiguous dermatomes which can evolve over days of years.  With chronic progression of multifocal lesions this disorder can present in more generalized fashion, and far more symmetrical than one might otherwise expect.  The occasional patient may present with distal symmetric polyneuropathy., hence one must focus on the initial symptomatology of the illness.

Must differentiate axonal from demyelinating:

( 33% of adults:       demyelinating

( 67% of adults:        axonal

Only about 50% of patients with “M Mplx” are found to have Ischemia (primarily vasculitis) of the vasa nervorum.  The remaining 50% the dx and mgt is uncertain.

Differential Diagnosis/Etiologies of Mononeuritis Multiplex

	Vasculitides
	Rare Causes (Ischemic ?)
	Other

	Polyarteritis nodosa *** most frequent

Other: RA SLE MCTD

	Mixed cryoglobulinemia

Sjögren’s syndrome


Wegener’s granulomatosis


PSS (Scleroderma)



Churg-Strauss Syndrome

Antiphospholipid antibody syndrome (APLA)
	Leprosy

Sarcoidosis

Amyloidosis

Hypereosinophilia syndrome

Multifocal diabetic neuropathy

Lead nephropathy ?


Polyneuropathies Assoc. With Drugs Or Environment







III.  Disorders Of The Neuromuscular Junction (p2079-)

	Classification Of Disroders Of Neuromuscular Transmission

	Autoimmune:

Myasthenia gravis

Lambert-Eaton Syndrome

	Congenital:

Familial infantile myasthenia

End-plate acetylcholinesterase deficiency

Slow-channel syndrome

End-plate acetylcholine receptor deficiency

	Toxic:

Botulism

Drug-induced disorders


                 (Table 358-1, p 2079, Harrison’s 11th ed)

IV.  Disorders Of The Muscle Unit (pp 2069)


Etiology And Investigation Of Secondary Motor Neuron Disease�
�
Dx Category�
Investigation�
�
I.  Structural lesions


Parasagital or foramen magnum tumors�
MRI/CT Head/Spine�
�
Cervical spondylosis


Chiari malformation or synrinx


Spinal chord AVM�
MRI/CT or myelogram�
�
II. Infections


Bacterial - tetanus�



CSF exam�
�
Vrial - poliomyelitis, VZV, HIV�
ANtibody/DNA studies�
�
III. Intoxicatoins,/Exposures�
�
�
Toxins - Lead, aluminum, other metals�
24 hr urine for lead, mercury, arsenic, thallium, aluminum


Serum for metals�
�
Drugs - strichnine, pheynotoin, dapsone�
�
�
Electric shock�
�
�
X-irradiation�
�
�
IV. Immunologic mechanisms�
�
�
Plasma cell dyscrasias�
CBC, SPEP, UPEP�
�
Autoimmune polyradiculopathy�
SPEP, ANA, Cryoglobulins, ( BM Bx�
�
V.  Paraneoplastic


Paracarcinomatosis


Paralymphomatosis; Hodgkin’s�
�
�
VI. Metabolic�
�
�
Hypoglycemia�
FBG�
�
Hyperparathyroidism�
Chemestries, Ca, Mg, Phos�
�
Hyperthyroidism�
FT4, TSH�
�
B-12, Vitamin E deficiency�
Vit E, homocysteine, m-malonate�
�
Malspsorption�
Stool fat, carotene, PT�
�
VII. Hereditary Biochemical disorders�
�
�
Hexasaminidase A deficiency�
Lysosomal enzymes�
�
(-Glucosidase deficiency (Pompe’s )�
�
�
Hyperlipidemia�
Lipid electrophoresis�
�
Hyperglycinuira�
Urine, serum amino acids�
�
Methylcrotonylglycinuria�
CSF amino acids�
�
(Table 350-3, p2025, Harrison’s 11th ed)





Degenerative (Primary) Motor Neuron Diseases�
�
Amyotrophic lateral sclerosis


Spinal muscular atrophy


Bulbar pals


Primary lateral sclerosis


Psuedubulbar palsy


Heritable motor neuron diseases


Autosomal recessive spinal muscular atrophy (SMA)


Type I:      Werdnig-Hoffman, acute


Type II:     Werdnig-Hoffman, chronic


Type III:    Kegelberg-Welander


Type IV:    Adult onset


Familial amyotrophic lateral sclerosis


Familial ALS with dementia or Parkinson’s disease


Other


Arhrogryposis multiplex congenita


Progessive juvenile bulbar palsy (Fazio-Londe)


Neuroaxonal dystrophy


Associated with other degenerative disorders


Olivopontocerebellar atrophies


Peroneal musclar atrophy�
�
(Table 350-2, p 2024, Harrison’s 11th ed)





Polyneuropathy





Mononeuropathy





Mononeuropathy


Multiplex





Classification of diabetic neuropathies�
�
Symmetric:


Distal, primary sensory polyneuropathy


Mainly large fibers affected


Mixed  (often painful)


Mixed small fibers affected  (often painful)


Autonomic neuropathy


Chronically evolving proximal motor neuropathy


Asymmetric


Acute or sub acute proximal motor neuropathy


Cranial mononeuropathy


Truncal neuropathy


Entrapment neuropathy in the limbs�
�
(Table 355-4, p2065, Harrison’s 11th ed.)





�
Axonal�
Demyelinating�
�
�
�
�
�
Drug�
Acute�
Subacute�
Chronic�
Acute�
Subacute�
Chronic�
S vs M�
ANS�
CNS�
Comments�
�
Amiodarone�
–�
–�
+�
–�
–�
+�
SM�
–�
–�
fn(dose); Reverse by (�
�
Aurothioglucose (gold)�
±�
±�
–�
+�
+�
–�
SM�
–�
–�
Idiosyncratic�
�
Cisplatinum�
–�
+�
+�
–�
–�
–�
S�
–�
–�
Severe sensory n; fn(dose)�
�
Dapsone�
–�
±�
+�
–�
–�
–�
M�
–�
–�
fn(dose); pure motor�
�
Disulfiram�
±�
+�
+�
–�
–�
–�
SM�
–�
±�
Usu  p/mos of Rx�
�
Hydralazine -


Pyridoxine antagonist�
–�
±�
+�
–�
–�
–�
S > M�
–�
–�
Rarely neurotoxic�
�
Isoniazid - 


Pyridoxine antagonist�
–�
+�
+�
–�
–�
–�
SM�
±�
–�
toxic in “slow acetylators”�
�
Metronidazole�
–�
–�
±�
–�
–�
–�
S�
–�
+�
fn(dose);  Central - periph�
�
Phenytoin�
–�
–�
+�
–�
–�
–�
S > M�
–�
–�
p/ 20 yrs of Rx;  lg fibers�
�
Thalidomide (anti-leprosy)�
–�
–�
+�
–�
–�
–�
S > M�
±�
+�
Red skin; brittle nails�
�
Vincristine�
–�
–�
+�
–�
–�
–�
S > M�
–�
–�
Mild sensory is universal


If motor ( stop Rx�
�
Nitrofurantoin�
–�
+�
+�
–�
–�
–�
SM�
–�
–�
Total dose related�
�
Toxins�
�
�
�
�
�
�
�
�
�
�
�
Acrylamide - grouting agt�
–�
±�
+�
–�
–�
–�
S > M�
±�
+�
Lg fiber, sensory ataxia�
�
Arsenic - herbicide/insecticide�
±�
+�
+�
–�
–�
–�
SM�
±�
±�
Skin chg, Mees lines�
�
Buckthorn - toxic berry�
–�
–�
–�
+�
+�
–�
SM�
–�
–�
Mimic GBS, only where berries grow�
�
Carbon disulfide - industry�
–�
–�
+�
–�
–�
+�
SM�
–�
+�
Neurofilamentous accum.�
�
Dipththeria�
–�
–�
–�
+�
+�
–�
SM�
–�
–�
Very rare, DDX -GBS�
�
Dimethylamino propioniate - industry�
–�
–�
+�
–�
–�
+�
S > M�
+�
–�
Bladder dysfn, impotence�
�
Inorganic lead�
–�
–�
+�
–�
–�
–�
M > S�
–�
±�
motor npthy, wrist drop�
�
Organophosphates�
–�
±�
+�
–�
–�
–�
SM�
–�
+�
Brian, & irreversible spianl cord�
�
Thallium - rat poison�
–�
+�
+�
–�
–�
–�
SM�
–�
+�
Alopecia, Mees lines�
�
Pyridoxine�
–�
±�
+�
–�
–�
–�
S�
–�
–�
W/ megadosing (>1 g/ d)�
�
a Pyridoxine antagonist.			               (Table 355-2, pp 2260, Harrison’s 11th ed)





Table 5. Classification of primary muscle diseases


Hereditary�
Inflammatory�
Endocrine


& Metab�
Toxic�
Masses/


Neoplasms�
�
Muscular Dystrophy:


Duchenne, Myotonic, facioscopulo-humeral, limb-girdle, oculopharyngeal, scapuloperoneal, congenital, distal, ocular


Congenital:


Central core, nemaline, centronuclear, fiber-type disproportion


Metabolic myopathies:


Glycogen Storage (Enzyme deficiencies)


Myophosphorylas -McAardle’s dz


Phosphofructokinase (PFK) Tarui’s dz


Phosphoglycerate kinase


Phosphoglycerate mutase


Lactate dehydrogenase 


Lipid: 


Carnitine Deficiencies


Myopathic carnitine deficiency


Systemic carnitine deficiency


Secondary carnitine deficiency


Carnitine Palmityoltransferase (CPT) def.


Myoadenylate deaminase – (purine defic.)


Mitochondrial Myopathies:


mtDNA deletion disorders 


Kearns-Sayre Sz.


Pearson’s marrow-pancreas syndrome


“AD d/o with prog. External ophthalmoplegia and prox muscle weakness”


mtDNA point mutation d/o’s;


Myoclonic epilepsy and ragged red fibers (MERRF)


Mitochondrial myopathy, encephalopathy, lactic acidosis, and stoke-like epidoses (MELAS)


Myotonia:


Congenita, parmyotonia


Periodic paralysis:


Hypo or hyperkalemic�
Collagen disease:


SLE, RA, PSS, MCTD


Sarcoidosis, carcinoid, neoplasic (see right)


Infectious:


Viral (inf. B), protozoal, (toxoplasmosis),  parasitic, (trichinosis), and many others


Idiopathic:


Polymyositis


Dermatomyositis


Inclusion body myositis�
Electrolytes:


Ca, PO4, Mg, Na, K


Endocrine:


(( thyroid, ((Adrenal, (parathyroid, ((pituitary�
Focal:


Pentazocine, meperidine, heroin





Generalized:


Myotonia:  Propranolol, DYA, iodides, clofibrate, penicillamine.





( CPK w/o weakness: clofibrate, lovastatin


Inflammatory; cimetidine, penicillamine, procainamide





MM weakness & myalgias; chloroquine, clofibrate, colchicine, CYA, emetine, (-aminocaproic acid, glucocorticoids, labetalol, niacin, vincristine, AZT





Rabdomyolysis; EtOH, amphetamines, barbiturates, clofibrate, cocaine, , (-aminocaproic acid, gemfibrozil, heroin, lovastatin, PCP





Malignant hyperthermia; ethyl chloride, ethylene, dethyl ether, gallamine, halothane, lidocaine, mepivacaine, methoxyflurane, trichloroethylene, succinylcholine. 


�
10 & metastatic dz


Sarcoidosis


Infection


Traumatic myositis ossificans


Calcinosis


Muscle rupture


Hemorrhage�
�
(Table 354-2, Harrion’s, 11th ed,)

















