Peripheral Neuropathies (GENERAL)

Last updatedSeptember 5, 2017
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PLEXOPATHY Y see

CLASSIFICATION S

N.B. diabetescan cause any type / category of neuropathy!!!

A. MoToR neuropathies (e.g. lead, dapsone, tick bite, porphyria, diphtheria, some cases of-Guillain
Barré syndrome, anM; antibodies = motor axonal neuropathy associated withipteult
conduction blocks).

B. SENSORY neuropathies (e.g. dorsal root ganglionitis, leprosy, HIV, chronicevittitBxication or
deficiency, arsenic, thallium, hypothyroidism).

C. Autonomic neuropathies (e.g. pure autonomic failure, pure adrenergic neuropathy, amyloidosis

D. MIXED neuropathies

AXONAL neuropathies
DEMYELINATING neuropathies
1) inflammatoryneuropathies
2) neuropathies associated withraproteinemias
3) inheriteddisorders of myelin
1 many neuropathies have admixture of both axonal degeneration and demyelination.
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N.B. clinically AXONAL andDEMYELINATING neuropathies may be identigdifferentiated only by
nerve conduction studies & EMG see and

POLYNEUROPATHY
M ONONEUROPATHY
M ONONEUROPATHY MULTIP LEX

Neuritis - inflammatory disorder (infection or autoimmunity).

AcuTe (days): GuillainBarrésyndrome, porphyria, diphtheria, toxins.

SuBAacuUTE (weeks): most toxins, nutritional neuropathies, carcinomatous neuropathies, uremic
neuropathy.

CHroNic (months + years): many neuropathies (e.g. diabetic).

VERY cHroONIC (childhood onset): heritable neuropathies.

ETIOLOGY

1. TRAUMA - most common cause ofononeuropathy.
2. Toxic & METABOLIC disorders usually affect many nervesipnoneuropathy multiplex,
polyneuropathy):

1) diabetes

2) alcohol

3) amyloidi small fibers suffer first!

4) uremia

5) porphyria

6) heavy metals, industrial solvents

7) diphtheria toxin

8) group B vitamindeficiency

9) drugs AMIODARONE, NITROFURANTOIN, ISONIAZID, VINCRISTINE are common offenders)
INFLAMMATORY /IMMUNOLOGIC - Guillain-Barré postimmunization, collagenoses.
DirectINFECTION - e.g. leprosyCMV (esp. in HIV patients).
HEREDITARY disorders couise protracted over several years!
I sSCHEMIA (occlusion of vasa nervorum).
M ALIGNANCY :

a) direct tumor invasion / compression

b) monoclonal gammopathy (e.g. monoclonal IgM against myasociated

glycoprotein)

c) amyloid deposition

d) nutritional deficiencies

e) paraneolastic syndrome.
8. RADIATON (e. g. plexopathy after O 1 yr | atent |

Nookow

PATHOPHYSIOLOGY, PAT HOLOGY

Pathologic Reactions of Neurons (wallerian degeneration, chromatol_)_/sP'i{, etm
Nor mal & Abnor madep Mo(Bagsr Uni ts Y

Three main responses of peripheral nerve to injoaged on target of insult):
1. Diseases thatffect primarilySchwann cellY segmental demyelinatian
2. Diseases that affect primariaxonY wallerian degeneration
3. Diseases that affect primarifheuron bodyY distal degeneratiof s. di st al axor
backo) .

SEGMENTAL DEMYELINAT ION

1 noprimary abnormality of axon.

1 process affects some Schwann cells and their corresponding internodes while sparing others
(SEGMENTAL pattern).

1 disintegrating myelin is engulfed initially lchwann cellsand later bymacrophages

1 axon and myocytes remain aat!

Remyelination
1 denuded axon provides stimulus for remyelination.
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1 population of cells within endoneurium has capacity to replace injured Schwann cells.
1 newly formed myelinated internodes aferter than norma(several are required to bridge
demyelinaed region); new myelin sheath is atson in proportion to axon diameter.

Sequential episodes DEMYELINATION - REMYELINATION.

1 accumulation of tiers of Schwann cell processes (on transverse section appear as concentric la
of Schwann cell cytoplasm and redundant basement membrane that surround thinly myelinated
axon- ONION BULBS); superficial cutaneous nerves maythiekened andvisibly enlarged.

1 intime, many chronic demyelinating neuropathies give wagtondaryaxonal injury.

Normal Segmental
motor units demyelination

electron micrograph of single, thinly myelinated axon

surrounded by concentrically arranged proliferating Schwai
cells, forming onion bulbiiset light microscopic appearance
:)f‘onion bulbs):
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o Electron micrograph showing onion-bulb formation (hypertrophic neuropathy). Myeli-

nated fiber in center is surrounded by concentrically arranged Schwann cell cytoplasmic processes.
Collagen is longitudinally oriented between these processes.

Peripheral neuritis. A myelin stain that dis-
closes foci of total loss of myelin and fragmentation of the
residual myelin.

AXONAL DEGENERATION

- primary destruction of axofwith secondary myelin disintegration
a) focal event(e.g. trauma or ischemia); distal axon may underglerian degeneration
b) generalizedabnormality - affecting neuron cell bodyhéuronopathyor its axon é&xonopathy;
most distal part of axon is affected first, and axonal degeneration ascends proximally.

1 in slowly evolving neuropathies, evidence of myelin breakdown is scant becausevofilyers
are degenerating at any given time.
1 myocyteswithin affected motor unit undergEENERVATION ATROPHY seep. D30 >>

Axonal regeneration and reinnervation seep. A5 >> p. D30 >>

i axon regenerationis slow procesgvs.remyelination i quite rapid!).

9 atrophic muscle fibers may be reinnervated also by normal neighboring axons (newly adopted
reinnervated fibers aame fiber type of their neighboring new siblingsiber type grouping”).

i if axon (which adopted denervated myocytes) also degenegi@sp atrophy.
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Normal Axonal Reinnervation
motor units degeneration

Neurons 7
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CLINICAL FEATURES

Clinical manifestations of PNS lesion depend on

.
" ’_‘v.‘
Myocytes il
.

1. ANATOMICAL SITE (root= terminal distributiof
anatomic localization cSENSORY SYMPTOMSY see
anatomic localization afilOTOR SYMPTOMSY see

RADICULOPATHY T segmental distribution (dermatome, myotome, sclerotome).
PLEXOPATHY i distribution of > 1 peripheral/spinal nerve.
MONONEUROPATHY 1 distribution of 1 peripheral nerve.
MONONEUROPATHY MULTI PLEX-d i st ri buti omedf n®r 2emaj ar On
POLYNEUROPATHY 1 distribution of > 1 peripheral/spinal nerve (symmetrical; distal before
proximal; legs before arms).
2. FUNCTIONAL TYPE of neuron affectednfotor/ sensorysomatic/ autonomig

3. PHENOMENA (deficit/ irritative)

PHENOMENA

DEFICIT (S. NEGATIVE ) PHENOMENA

- result frominterruption of nerve impulse flow:

SOMATOMOTORSsysteni weaknessparalysis( Yatrophy in chronic cases).
see

VISCEROMOTORsysten(affected insmall fiber neuropathies)

1. Atony of visceralwalls( per i st al si s Z)

2. Vasomotor paralysis(vasodilation)

3. Anhidrosis

4. Trophic changes(hair loss, skin thinning, nail dystrophy, etapore common when

sensory or mixed nerve is injured (vs. motor nerve).

N.B. skin ulceration, poor healing, tissue resorptionrogenic
arthropathy, and mutilation are result of recurrent, unnoticed, painless
trauma- avoidable with proper care of insensitive parts!

SENSORYsysten(all sensory modalities may be impaired; however, one modality may
predominate):

small (unmyelinated and myelinatefipersi temperature& pains ens at | o
autonomic dysfunction + burning pain; )
large fibersi position & vibratorys ensati onZ + somat omo

1. Numbness anesthesia
i area of sensation loss is usually smaller than anatomidodisbm of nerve.

2. Hyporeflexia. see
N.B. if one cannot elicit reflexes, patient usudls neuropathy!

UHTHOFF_symptom - transientemperaturedependent neurological dysfunctiofmnumbness,
weakness, loss of vision);
I conduction stops in any nerve if temperature gets too high;
I in damaged nerve (e.g. demyelinated), this shutdown temperatoreered, and may
approach normal body temperatuiteansient neurological dysfunction may appear with hot
shower, exercise, fever.

| RRITATIVE (S. POSITIVE ) PHENOMENA

- result fromexcessivaerve impulse flow:

SOMATOMOTORSsystemi fasciculations(more @mmon in LMN and root lesions).
see

VISCEROMOTORSsystemi hyperhidrosis, vasocastriction (episodic hypertensionjijarrhea,
tachycardia or bradycardia.

SENSORYsystem
1. Paresthesiashyperesthesiadysesthesia
2. Pain & hyperpathia (afterincomplete interruption of nerve}

N.B. in irritation of somitc nerve(spinal root, spinal nervepain can be felt not just in

dermatomebut also inmiotome sclerotomeé
e.g.disc hernia compresses5 r opain inL% dermatomefpot) and L5 sterotome (hipand
femur).

Worst pain is in
1) smallfiber neuropathies afiabetes
2) axonal degenerations (particularly alcoholic and uremic)
3) nerve infarction
4) metal intoxications
5) somedrugs (e.g. gold, vincristine)
6) Fabry's disease

Cranial nervesmay also be involved (e.g. GuillaBarré syndrome, Lyme disease, diabetes mellitus,
diphtheria).

PALPATION of nerve trunkis frequently forgotten part of neurologic examination:
1) focal or diffuse thickening
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2) presence of neurofiboroma
3) point tenderness

4) Tinels phenomenon (tapping along cour se
territory)

5) pain elicited by stretching of nerve trunk.
1 hypertrophic nervegSchwann cell proliferation and collagen deposition as result of repeated
episodes of demyelinatien@myelination or deposition of amyloid or polysaccharides):
1) demyelinating form of Charcaé¥larie-Tooth disease (type 1)
2) DejerineSottas neuropathy
3) Refsum disease
4) neurofibromatosis
5) leprous neuritis
6) amyloidosis
7) chronic demyelinating polyneuritis
8) sarcoid
9) acromealy.

DIAGNOSIS

- key test in all neuropathies!

1) sensory evoked potential$ for lesions at and proximal to dorsal root ganglion

2) nerve conduction studies (sensory, motaor)
a) conventional (surface)i for large nerve fiberdmotor, touch, proprioception).
b) microneurography i for small nerve fibergpain, temperature, autonomic).

3) EMG

axonloss lesions amplitudereduction; EMG shows denervation
myelinloss lesions conductionslowing*; normal EMG

*severe demyelination may cause conductittk!

0

uniform (vs. differentigl conduction slowing per se does not seem to have clinical correlate

NEUROIMAGING

MRI or CT myelographyi for radiculopathy(compression of nerve root by disc or bony spur).
MRI i for plexopathy(infiltrating mass).

1 CBC (e.g. megaloblasts oft.B1-> deficiency stippled RBCs ofead poisoning
1 nerve biopsyi special indications.

1 CSFproteiny 1 in demyelinatingneuropathies.

1 spirometry (in rapidly progressing acute polyneuropathies).

f urine( e. g. por phAlbA |} acueonteenitten&porghyria

| Patient Complaint: 7 Neuropathy |
t

History and examination cormpatiole with neuropathy? |
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TREATMENT

In many instances thererig specific treatmerfor particular tyg of neuropathy!

1. ELIMINATE CAUSE T remove toxins, treat systemic illnesgamin supplementstc.
2. SYMPTOMATIC THERAPY (e.g. amelioration of pain, bédfeethygiene).
Avoid chronic compression on diseased nerves!
3. REHABILITATION MEASUR ES should commencenmediately:
1) massage & passive rangd-motion exercise$or paralyzed muscles
2) re-educative exercise®r weak muscles.
Patients should not attempt to walk before muscle testing indicates they are
ready!
3) electrical stimulationfor preventing permanent weakness (unproven value).
4) splints, braces, etfshould be removable for regular physiotherdptg prevent
contractures or when lesion produces deformity.
5) food supplements

Treatment of PAINFUL heuropathies
Pain can be moslistressing part of disease!

Neuropathic pains often do not respond well to conventional analgesics!
Mild symptoms

1) soaking extremities inoolwater( & 15AC) f or 20 ASRRIMGOAOBOtME. i r
2) CAPSAICIN creams (0.028.075%) applied sparingl3-4 / day.

More severe symptomnisanticonvulsants(PHENYTOIN, CARBAMAZEPINE), antidepressants
(AMITRIPTYLINE ), MEXILETINE, TENS.

FooD surPPLEMENTSOr reversing neuropathies (esp. diabetic and-rdMted)
1. Acetyl-L-carnitine (500-1000 mg, three times per day); note that higher end of this is probabl

better; success seen in reversing neuropathy caused by antiretroviral drugs occurred with dc
of 1500 mg twice daily (3000 mg total daily dose);
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Alpha-lipoic acid (200-400 mg, 3 times per day);

Vit. Bs (50-100 mg/day in form of pyridox&-phosphate, or combination of pyridoxine

hydrochloride with pyridoxab-phosphate would probably be appropriate starting dose,

although higher dosages, of perhaps 100 migetlimes per day, might be required for

treatment of some neuropathies);

4. Vit. B12(1000 mcg of B12, 37 times per week; oral forms can work for some but for those
with absorption problems nasal gel or subcutanémisamuscular injection may be required);

5. Vit. B1in form of Benfotiamine (450-600 mg dailytaken as four 150 mg capsules spread
throughout the daydppears to be most effective dosage for neuropathy for diabetics; it has nc
been studied for HNassocihi e d neur opat hy and ités not ¢
available online atvww.benfotiamine.netinformation and lengthy list of abstracts of studies
showing its benefit are available at www.benfotiamine.org);

6. Biotin (5-20 mg/day may benecesgar not e that this is wusual
which case this dose woul@ 5000 mcg to 20,000 mcg daily)

7. Folic acid (1600 mcg, 3 times per day);

8. Niacin (25-50 mg, 3 times per day);

9. Choline (400-800 mg of choline citrate or 108D00 mg ofphosphatidylcholine, 3 times per
day);

10.Gamma linolenic acid (GLA) (240 mg, 23 times per day; least expensive source is usually
borage oil);

11.Inositol (500-2000 mg of myoinositol, three times per day);

12. Lecithin (one tablespoon, two or three times daily);

13.Magnesium(500-600 mg/day with one meal per day may be useful; best to take magnesium

separately from calcium as they compete for absorption);

wn

PROGNOSIS

1 axon injury: nearer injury to CNS, lower probability of regeneration of completely severed nerve
(esp cranial nerves); recovery is slow!
Neuromas may form!
Recovery mayail to occur at all!
1 myelin injury : recovery is complete within few days or weeks.

POLYNEUROPATHY

- diffuse lesions of peripheral nerves:

ETIOPATHOLOGY

Mostly metabolic/ toxic causes (esp. diabetes mellitus, alcoholism, uremia).

60% patients haveiabetes mellitur inherited neuropathy
1 most are caused Ipyimaryaxonal degeneration involves ends of long nerve fibers first; with
time, degenerative process involves more proximal regions of long fibers, and shorter fibers are
affected @istal axonal degeneratioar "dying back.
primarydemyelinationlikes to manifest as polyradiculoneuropathy.
most aresUBACUTE (evolve over weeks) a@HRONIC (evolve over months to years).

1 AcuTEe polyneuropathies (evolve over daysglatively uncommon:
Acute Axonal Polyneuropathy
1) porphyric neuropathy
2) massive intoxications (e.g. arsenic)
Acute Demyelinating Polyneuropathy:
1) Guillain-Barré syndrome
2) buckthorn berry intoxication
3) diphtheritic polyneuritis.

CLINICAL FEATURES

= =

symmetric

legs > arms

extensors F#exors

di stal Y proceeds centripetally in graded

*nerve fibers are affected according to length (without
regard to root or nerve trunk distribution).

a) primarily sensory(diabetes, AIDS, paraneoplastic)

b) primarily motor (inflammatory demyelinatingeuropathies, hereditary motor sensory neuropathy,
porphyria)

c) mixed (most often type)

First symptomsend to beparesthesiaqtingling, burning, etc).
1 in balls of feet or tips of toes (or in general distribution over soles).
1 symmetricandgraded distally(occasionally dysesthesias appear in one foot shortly before
other or are more pronounced in one foot).
If symptoms first appear in individual digital nerves (involve only half of digit
at time, and then gradually spread and coalésité¥ sign of monaeuropathy
multiplex.
1 if polyneuropathy remains mild, no objective motor or sensory signs may be detectable.
In some instances, process begins Watt weaknes@vithout sensory symptoms).

With progression
1) sensory lossnoves centripetallyn graded 8TOCKING" fashion;

1 pansensory loss over bdtet (feet have "wooden" feeling'l feel as though I'm
walking on stumps").

1 by time sensory disturbance has reaalngaer shin, dysesthesias are usually noticed
in tips of fingers.

1 when sensory disturbance reagbbowsandmid-thighs, tentshaped area occurs on
lower abdomen(its apex will extend rostrally toward sternum).

7 scalp crownmay be affected (may spread radially into CN5 apdi§tribution).
T in profound sensory | os saidfessrulegem digite d t
Charcot's joints *avoidable by proper care!
2) proprioceptivelossY gait unsteadiness, ataxia (out

3) spontaneoupain is often considerable (worse at night); light stimuli to hypesthetic areas
once perceived, may be extremely uncomfortalyg@€¢rpathia.
Burning feet pains typical for diabetic and alcoholic neuropathies!
4) motor deficit is also graded, distal, and symmetric:
 loss of reflexesankle jerk Y knee jerk Y arm reflexes.
N.B. hyporeflexia / areflexia often precedes any overt motor or sensory
symptoms.
f motor component begins agaknessndatrophyin intrinsic feet muscleg Y Y Y
guadriplegia, impaired ventilation, sphincteric dysfunction.
*atrophy of extensor digitorum brevisafien first helpful clue
weakness of toe dorsiflexion
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