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Clinical approach: 
 large vs small fiber neuropathy
 Motor  vs sensory polyneuropathy
 Axonal vs demyelinating neuropathy
 Mimics: neuronopathy, motor neuron lesion, etc

Types and common causes of 
 Axonal type: systemic, toxic/metabolic diseases
 Demyelinating type: CIDP, CMT disease

Investigations and treatment guidelines in common diseases

Fiber type Properties
Velocity 

(m/s) Function Perception

A (large) Myelinated 30–70
Touch

Pressure
Vibration

Sharp
Well localized

A (small) Myelinated 5–30
Pain (pinprick)

Temperature (cold 
threshold)

Sharp
Well localized

C (small) Unmyelinated ≤1
Pain

(Temperature/ 
pressure/ chemical)

Dull
Poorly localized

Persistent

Large myelinated “A” – “non-nociceptors”

Small, thin myelinated “A” “nociceptors”

Unmyelinated “C”

Aβ

AδC
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MORE INTENSIVE EVALUATION: RED FLAGS

Acute to subacute onset

Rapid progression

Motor predominance

Non-length dependence

Associated dysautonomia

Associated systemic disease
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ACUTE NEUROPATHY Gullain Barre syndrome
Vasculitic Neuropathy

ALL GBS SPECTRUM DISORDERS
Core features
 Mostly symmetric pattern of limb and/or motor cranial-nerve weakness

 Monophasic disease course with interval between onset and nadir of weakness of 12 h 
to 28 days, followed by clinical plateau

Note
 Alternative diagnosis should be excluded 

Supportive features
 Antecedent infectious symptoms

 Presence of distal paraesthesia at or before the onset of weakness

 Cerebrospinal fluid :albuminocytological dissociation
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PROPOSED ANTIGEN DISTRIBUTION

FEATURES THAT SHOULD RAISE DOUBT ABOUT 
THE DIAGNOSIS OF GBS

Increased number of mononuclear cells in cerebrospinal fluid (>50 cells 
per μl) or PMN cells in cerebrospinal fluid

Severe pulmonary dysfunction with limited limb weakness at onset

Severe sensory signs with limited weakness at onset

Bladder or bowel dysfunction at onset

Fever at onset

Sharp spinal cord sensory level

Slow progression with limited weakness and without respiratory 
involvement (consider subacute inflammatory demyelinating 
polyneuropathy or acute-onset chronic inflammatory demyelinating 
polyneuropathy)

Marked persistent asymmetry of weakness

Persistent bladder or bowel dysfunction

A: PE VS CONTROL
B: IVIG VS PE

Hughes RAC, et al. Brain 2007

C: STEROID VS PLACEBO

Hughes RAC, et al. Brain 2007
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rs p value

Older age 0.428 0.018**

Previous diarrhoea 0.398 0.029*

Autonomic disturbances 0.438 0.015**

Distal upper limbs weakness 0.362 0.049*

Proximal lower limbs weakness 0.446 0.014**

Distal lower limbs weakness 0.378 0.040*

Facial weakness -0.453 0.012**

Bulbar weakness -0.393 0.032*

Higher disability score at admission 0.367 0.046*

Higher disability score at treatment onset 0.396 0.050*

Predictors of inability to walk unaided 
(GBS disability score ≥ 3) 

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

Modified Erasmus GBS Outcome Scores1

AUC-ROC Curve for mEGOS at admission 
(optimal cut-off= 4; AUC 0.72)

1Adapt from Walgaard  et al.(2011)

CHRONIC POLYNEUROPATHY

BASIC LABORATORY INVESTIGATION 
OF POLYNEUROPATHY

Hematology –
 complete blood count, 
 erythrocyte sedimentation rate or C-
reactive protein, 

 vitamin B-12*, folate. 
 Methylmalonic acid with or without 
homocysteine for low normal vitamin B-
12 levels*

Urine –
 urinalysis, 
 urine protein electrophoresis with 
immunofixation

Drugs and Toxins –
 Inquire about drugs and toxins 

Biochemical and endocrine 
 comprehensive metabolic panel

 fasting blood glucose*

 renal function

 liver function), 

 thyroid function tests.

 Serum protein immunofixation 
electrophoresis*. 

Glucose tolerance test if indicated to look for 
impaired glucose tolerance*.

*Tests with the highest yield (Class III).

Screening laboratory tests may be considered for all patients with 
DSP (Level C)

The highest yield of abnormality are blood glucose, serum B12 
with metabolites (methylmalonic acid with or without 
homocysteine), and serum protein immunofixation electrophoresis 
(Level C). 

When routine blood glucose testing is not clearly abnormal, other 
tests for prediabetes such as a GTT may be considered in patients 
with DSP, esp with pain (Level C).

Impaired fasting glucose is defined as a plasma glucose level greater than 100 and less than 126 mg/dL; impaired 
glucose tolerance as a 2-hour glucose level between 140 and 199 mg/dL after a 75-g oral glucose load (GTT).
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1) Autonomic testing should be considered in the 
evaluation of patients with polyneuropathy to document 
autonomic nervous system dysfunction (Level B)
 Such testing should be considered especially for the evaluation of 
suspected autonomic neuropathy (Level B) and distal small fiber 
sensory polyneuropathy (SFSN) (Level C). 

 A battery of validated tests is recommended to achieve the 
highest diagnostic accuracy (Level B). 

2) Nerve biopsy is generally accepted as useful in the 
evaluation of certain neuropathies as in patients with 
suspected amyloid neuropathy, mononeuropathy multiplex 
due to vasculitis, or with atypical forms CIDP. 

However, the literature is insufficient to provide a 
recommendation regarding when a nerve biopsy may be 
useful in the evaluation of DSP (Level U). 

3) Skin biopsy is a validated technique for determining 
intraepidermal nerve fiber density and may be 
considered for the diagnosis of DSP, particularly SFSN 
(Level C). 

There is a need for additional prospective studies to 
define more exact guidelines for the evaluation of 
polyneuropathy. 

Neurology 2009; 72:1-1

103
Copyright ©2007 BMJ Publishing Group Ltd.

Lauria, G. et al. BMJ 2007;334:1159-1162

Fig 3 Skin biopsy performed using a 3 mm disposable punch (top left). Healed biopsy site 
(arrowhead; top right). Scar on hairy skin three months after biopsy (arrowhead; bottom left). 

Scar on glabrous skin eight weeks after biopsy (arrowhead; bottom right)
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THE TWO MAJOR TYPES OF 
NEUROPATHY 

Axonal type
Demyelinating type

DIFFERENTIAL DIAGNOSIS

119

CLASSIFICATION OF DIABETIC 
NEUROPATHY

Somatic neuropathies
 Mononeuropathy: median, CN III, 
VII

 Polyradiculopathy: lumbosacral

 Mononeuritis multiplex

 Symmetric sensory polyneuropathy

Small fiber neuropathy

Autonomic neuropathy

10% to 50% of DM may have an additional potential cause of a 

peripheral neuropathy

Some may have more than one cause. 

Differential diagnosis

 Neurotoxic medications

 Alcohol abuse 

 Vitamin  deficiency (B1, B12) 

 Uremia

 CIDP 

 Inherited neuropathy

 Vascuilitis

NOT ALL NEUROPATHY IN DIABETES 
IS OF DIABETIC ETIOLOGY

CHRONIC KIDNEY DISEASE (UREMIA)
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UREMIC NEUROPATHY
Typical sensorimotor axonal polyneuropathy

 Direct correlation with declining GFR (<12)

 Large and small fiber features

Axonal shrinking and fiber loss, secondary demyelination

QST: reduced vibration and thermal but increase heat and cold 

perception

Coexisting cramps, restless leg, prutitus, ANS dysfunction, rare GBS-like

Pathophysiology

 Neurotoxic middle molecules vs

 hyperkalemia induced persistent depolarization

ENVIRONMENTAL TOXIN
Metal toxicity

 Chronic arsenic: painful length dependent neuropathy, 
hyperpigmentaion, Mees lines

 Lead: motor dysfunction in upper limb,

 Common features: radial neuropathy

 Weight loss, fatigue, abdominal pain, Lead lines at gum

 Thallium: rodenticide, pesticide

 Mercury: mutisystem features

Hexacarbon

 Distal sensorimotor polyneuropathy

 Classic axonal swelling, neurofilamentous aggregates

Acrylamide

 Large fiber neuropathy, areflexia

 Interference with axonal transport mechanism

ANTIBIOTIC 
NEUROTOXICITY EXAMPLE OF DRUG INDUCED NEUROPATHY

Anti-infectious medications

Chloroquine

Dapsone

Isoniazid

Metronidazole

Nitrofurantoin

Dideoxycytidine and

other nucleoside analogs

Quinolones

Polymyxin B, Colistin

Tetracycline

Antirheumatic and immunosuppressants

Chloroquine

Colchicine

Cardiovascular medications

Amiodarone

Hydralazine

Perhexiline

Propafenone

Psychiatric and sedatives

Disulfiram

Other medications

Pyridoxine (vitamin B6)

Phenytoin

Chemotherapy and 
anticancer medications

Cisplatinum

Taxanes (paclitaxel and 

docetaxel)

Suramin

Thalidomide

Vincristine

Bortezomib

Pure alcohol neuropathy, without B1 deficiency is a sensory-dominant and 
slowly progressive PN

Burning pain: initial and most troublesome symptom 

The disorder progresses gradually over years. 

Vagal dysfunction may be present and has been associated with a poor 
prognosis  

Nociceptive impairment on examination

Nerve biopsy reveals a reduction in small myelinated and unmyelinated
fibers

Neurotoxic effect: axonal degeneration

ALCOHOL NEUROPATHY
NUTRITIONAL DEFICIENCY
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CHRONIC INFLAMMATORY 
DEMYELINATING POLYNEUROPATHY 

(CIDP)

CIDP KEY FEATURES

Progression over at least two months

Weakness more than sensory symptoms

Symmetric involvement of arms and legs

Proximal muscles involved along with distal muscles

Reduced deep tendon reflexes throughout

Increased cerebrospinal fluid protein without pleocytosis

Nerve conduction evidence of a demyelinating neuropathy

Nerve biopsy evidence of segmental demyelination with or without 
inflammation

PATHOLOGY

DIAGNOSTIC PATHWAY
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INVESTIGATIONS

CASE ILLUSTRATION: WEAK AND NUMBNESS, BUT NO PAIN

Long, slowly progressive history

Foot deformity such as pes cavus in an adult

No definite sensory symptoms but clear sensory signs.

In the demyelinating forms of CMT (CMT1), neurophysiology 
can be very useful in distinguishing hereditary from acquired 
neuropathies 
motor conduction velocities
 usually uniformly slow in the common hereditary 
neuropathies

patchy slowing in the acquired neuropathies, such as CIDP

CLUES FOR HEREDITARY NEUROPATHY

HSAN Onion bulb formation: CMT1A

HEREDITARY NEUROPATHY


