31-Aug-18

N\ N\ W\ N\ \

CONTENT

WEAKNESS, NUMBNESS AND PAIN /g7 e e rapetty
IS THIS NEUROPATHY?

* Motor vs sensory polyneuropathy

= Axonal vs demyelinating neuropathy

* Mimics: neuronopathy, motor neuron lesion, etc
Types and common causes of

Kongkiat Kulkantrakorn, M.D. = Axonal type: systemic, toxic/metabolic di

* Demyelinating type: CIDP, CMT disease

Professor

Neurology Division, Faculty of Medicine Investigations and treatment guidelines in common diseases
Thammasat University

PERIPHERAL FI

@ Large myelinated “AB” — “non-nociceptors”

© small, thin myelinated "As’ “nociceptors”

° Pargnesinans:
o st —_—

%
capal v e bl @ Unmyelinated “C"
piiren Siome
ety

Velocity
Fiber type Properties (mls) Function Perception
Touch Sharp
AB (large) Myelinated 30-70 Pressure Well localized
Vibration
Pain (pinprick) Sharp
A3 (small) Myelinated 5-30 Temperature (cold | Well localized
threshold)
e et roste i o Pain Dull
d C (small) Unmyelinated <1 (Temperature/ | Poorly localized
pressure/ chemical) | Persistent

1. Basbaum et al, In: Kandel et al. eds. Principles of Neural Science 4th ed. 2000473-77.
2. Basbaum et a, In: Stoelting. Pharmacology and Physiology 3rd ed. 1999:482-83,

MORE INTENSIVE EVALUATION: RED FLAGS
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Motor Neuropathies/Neuronopathies

Pattern Notable Examples

Length-dependent Hereditary motor neuropathy, hereditary spastk

pure motor paraparesis (some genotypes)

Length-depandent Charcot-Marie-Tooth disease, toxins

motor predominant (arsenic, lead)

Monomeic Benign focal amyotrophyimonomelic amyotrophy

Monomelic Amyotrophic lateral sclerosiv/progressive muscular

progressing atrophy, infectious (polioipostpolio/West Nile

to irus D68), (rare)

Proximal symmetric/ Spinal muscular atrophy, acute motor axonal

generalized neuropathy (Guillsin-Barré variany),
hexosaminidase deficiency

Multifocal Multifocal motor neuropathy (MMN)

Causes of Small and Large Fiber Sensory Newopathies
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[ZXITERT] Serologic Markers With Clinical Utility in Peripheral
Neuropathy Evalustion
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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
1o 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
.c inal fluid salbumi logical dissociati

Wakerley, B. R. et al. Nat. Rev. Neurol. advance oniine publication 29 July 2014;

OPINION

Guillain-Barré and Miller Fisher

syndromes—new diagnostic classification

Table 1 | Cilnical features of GBS, MFS and thelr subtypes

category Clinical features
Patter of weakness _ Ataxia Hypersomnolence

GBS

Classic GBS Four imbs No orminimal  No

Pharyngeal-cenvcal-brachial  Bulbar,cenvicaland  No No

Weakness* upper limbs

Acute pharyngeal weaknesst  Bulbar No No

Paraparetic GBS* Lower limbs. No No

Bifacial weakness with Facial No No

paraesthesias*

mes

Classic MFS Ophthaimoplegia Yes No

Acute ophthalmoparesis? Ophthalmoplegia No No

Acute ataxic neuropathys No weakness Yes No

Acute ptosis Posis. No No

Acute mydriasis® Paralytic mydriasis No No

Bae! Optthalmoplegia Yes Yes

Acute ataxic hypersomnolencel  No weakness Yes Yes

Subtype of WFS, e sone

‘syndrome; MES, Milr Fisher syndrome.

Naweakness - — CW*ECE_S, .

NS

/
| \
Antiganglicside antibodi
,ﬁ_!w‘g:ngmse antibodies

.

T T T T
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T fom onset af weskess (vesks)

Severity of weakness during course of GBS

F
i

Figure1: and dinical GBS
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Diagnosis of Guillain-Barré syndrome and
validation of Brighton criteria

Oculomotor nerves

Ophthalmoplegia
sQhET | Reticular formation
Hypersomnolence
6Qtb, GT1a

Glossopharyngeal
and vagal nerves,

Y

Bulbar palsy
GQ1b/GT1L Complex  Complex
attenuated enhanced

GQ1b/GD1a Neck weakness Ataxia

GQ1b/GDTb GQIbIGD1b
GT1a/GD1a A Weakness  giua) anterior rots GQ1b/GT1b

GT1a/GM1
S iaiGDip Lea weskness Moscb o

European Journal of
Neurology 2015, 0: 1-7
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Number of patients

5o EE T

Progression o weskaes (day)
Figure 2 Duration of the progressive phase is defined as the
number of days between onset of limb weakness and reaching
nadir. The figure shows a skewed distribution in which the
duration of the progressive phase is <2 weeks in 80% and <4
weeks in 97% of patints.

Brain 2014: 137; 3343

Wiﬂ

Figure 3 Number of patients and percentages with elevated
protein concentration in CSF i relation to the timing of the
lumbar puncture after onset of weakness.
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e
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FEATURES THAT SHOULD RAISE DOUBT ABOUT
THE DIAGNOSIS OF GBS

Increased number of mononuclear cells in cerebrospinal fluid (>50 cells
per pl) 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
invol (consider subacute infls y d linatil

pol pathy or acut t chronic
polyneuropathy)

Y <)

Marked persistent asymmetry of weakness

Persistent bladder or bowel dysfunction
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Outcome of Guillain Barré syndrome

A

Puchit MD', Kongkiat MD.12
1. gy Division, Internal Medicine, ty licine, iversity, Pathumthani, Thailand
N Center, i Bangkok Hospital Group, Bangkok, Thailand
Nationality

©2015 European Journal of Neurology, 22 (Suppl. 1), 484-828

10%
= Asian
European
Others
GBS subtypes
7
67X 57T% b = AIDP
33% =AMAN
AMSAN
MFS
uPCB
U Clin Newromesc Dis 2017,19:51-36) 8P

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

Wodited Scores!
™ P valve Progrose o oo
Sider e am oo o .
oo s 5
T s [ oers e n
Distal upper limbs weakness 0362|0049 s amn ol
e i [ooree - g
St Towar i weskness oo7s  Josior - i
e T oo prers—
AUC-ROC at admission
B 0395 foos® (optimal cut-off= 4: AUC 0.72)
Higher disability score at admission 0.367 0.0a6" i 1
Higher disability score at reatment onsel | 0396 | 00507

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

CHRONIC POLYNEUROPATHY

SPECIAL ARTICLE . . L .
*_ Practice Parameter: Evaluation of distal symmetric

fiereo® polyneuropathy: Role of laboratory and genetic testing
(an evidence-based review)

Hematology —

* complete blood count,

- erythrocyte sedimentation rate or C- Biochemical and endocrine

reactive protein, - comprehensive metabolic panel
* vitamin B-12%, folate. * fasting blood glucose™
* Methylmalonic acid with or without * renal function
. oo liver function),
homocysteine for low normal vitamin B-

12 levels* - thyroid function tests.

. * Serum protein immunofixation
Urine — electrophoresis*.
« urinalysis,
Glucose tolerance test if indicated to look for

* urine protein electrophoresis with B M «
impaired glucose tolerance™.

immunofixation

Drugs and Toxins —

- Inquire about drugs and toxins
*Tests with the highest yield (Class i)

Neurology® 2009;72:185-192

SPECIAL ARTICLE . . L .
Practice Parameter: Evaluation of distal symmetric

J‘%_rmumoov polyneuropathy: Role of laboratory and genetic testing

(an evidence—based review) Neurology®™ 2009;72:185-192

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 s 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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‘Assess NSS, NDS

T
Signs andior symploms of
SMALL FIBER DYSFUNCTION

h
Signs andior symptoms of
AUTONOMIC NEUROPATHY

i
Signs andlor symptoms of
LARGE FIBER DYSFUNCTION

ewo.novast

AUTONOMIC NEUROPATHY | - [[SWALLFIBER NEUROPATHY | [ LARGE FIBER NEUROPATHY
Sensory signs predominate, Moderate or severe molor signs.
motor sians mild or absont and symptoms

Family Hx, B12, Folate,
Lyme ulcer, porpnyins,
Hoavy metals, Sorum

“Assess diirbution of mofor deficit

i proximal and distal rdistal

Ifnon-diabetic neuropathy exciuded

I non-diabeic neurcbathy excluded
DISTAL SYMMETRIC NEUROPATHY

DIFFUSE MOTOR NEUROPATHY

sociated
DISTAL MOTOR
NEUROPATHY

SPECIAL ARTICLE

Practice Parameter: Evaluation of distal symmetric
Naereadl polyneuropathy: Role of autonomic testing, nerve
biopsy, and skin biopsy (an evidence-based review)

Report of the American Academy of Neurology, American Association of Neuromuscular and
Electrodiagnostic Medicine, and American Academy of Physical Medicine and Rehabilitation

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 valid | tests is r led to achieve the

highest diagnostic accuracy (Level B).

SPECIAL ARTICLE

Practice Parameter: Evaluation of distal symmetric
fieteed polyneuropathy: Role of autonomic testing, nerve
biopsy, and skin biopsy (an evidence-based review)

Report of the American Academy of Neurology, American Association of Neuromuscular and
Electrodiagnostic Medicine, and American Academy of Physical Medicine and Rehabilitation

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).

Practice Parameter: Evaluation of distal symmetric
[fieread polyneuropathy: Role of autonomic testing, nerve
biopsy, and skin biopsy (an evidence-based review)
Repore of the American Academy of Neurology, American Association of Neuromuscular and
Electrodiagnostic Medicine, and American Academy of Physical Medicine and Rehabilitation

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

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)

103

Normal skin biopsy Small fiber neuropathy biopsy

B

—

A specimen from a patient with small fiber neurop-

Normal innervation with small nerve fibers seen in
the epidermis (arrows). Skin biopsy specimens with  athy shows denervation with no small nerve fibers

protein gene product 9.5 immunostaining. seen in the epidermis.
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THE TWO MAJOR TYPES OF | ...
N E U RO PAT H Y Demyelinating type
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Qsis

Box 1 Commonest causes of chronic axonal

Box 3 Causes of chronic demyelinating
neuropathy

neuropathy

> Diabetes mellitus Chronic inflammatory demyelinating polyradiculo-
> Alcohol neuropathy:
iz g.”‘ﬁ"“? » Typical symmetrical
. Amyloidoss due to plasma cell dyscrasiaandin > Multfocal acquired demyelinating sensory and
amyloidosis with myeloma (ight chain motor neuropathy
el > symmetrical motor
» Myxoedema » symmetrical sensory
& Acwmeply Multifocal motor neuropathy
» Toxins (box 2) Paraprotein associated demyelinating neuropathy
» Drugs (table 2) Charcot-Marie-Tooth disease type 1 and type X
» Deficiency diseases (table 3)
> Paranenplasllc
> Heredita
< (R s 0
> [iliny 2008;8:396-405. d0i:10.1136/jnnp.2008.162412

CLASSIFICATION OF DIABETIC
NEUROPATHY

Somatic neuropathies

* Mononeuropathy: median, CN i,
Vil g '

* Polyradiculopathy: lumbosacral

* Mononeuritis multiplex

¥ (
- Symmetric sensory polyneuropathy ']
Small fiber neuropathy “ \

Autonomic neuropathy

119

NOT ALL NEUROPATHY IN DIABETES
IS OF DIABETIC ETIOLOGY

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

CHRONIC KIDNEY DISEASE (UREMIA) —

Box 2 | Proposed criteria for a uremic neurotoxin

= Must be an Identifiable chemical

= Should be elevated In the blood of patients with uremia
» Adirect positive relationship should exist between
blood level and neurological dysfunction

Should cause neurological dysfunction In experimental
animals at appropriate biood levels

Removal from the blood should abolish the
neurological dysfunction

Nat. Rev. Neurol. 5, 542-551 (2009)

Table 1| Neurological disorders in patients with CKD

Neurological disorder _Prevalence Clinical features Management
Cognitive dysfunction  30-40% of patients _Impairments in memory Most effective: renal tiansplantation
on dialysis and executive function e et
Restless legs. 15-20% of patients ~ Subjective urge to move the legs,  Most effective: dopaminergic agonists;
with CKD worse noctumally; symptoms levodopa
exacerbated by inactivity and Other option: advice regardine sleep hygiene
relieved by movement
Lengthdependent 90% of patients  Sensory loss, weakness and Most effective: transplantation, adequate
uremic neuropathy  with CKD wasting, maximal distally; dialysis (increase frequency or use high-lux
absence of ankle jerks; lower  dialysis); neuropathic pain therapy
limbs more severely affected than  other options: vitamin supplementation;
Ul strict potassium resriction; erythropoietin;

exercise program

el el e T e e e e
ith CKD cardiac arrhythmia; symptomatic  dialysis; sildenafil to treat img

intradialytic hypotension Other option: midodrine to treat msma\yuc
Iypotension

Carpal tunnel 5-30% of patients  Hand paresthesia and numbness; ~ Most effective: splinting; local steroid
syndrome. with CKD ‘weak thumb abduction injection; surgical decompression
Ischemic monomelic  Rare in CKD Diffuse weakness and sensory  Immediate fistula banding o ligation
neuropathy loss distal to an arteriovenous
fistula
Uremic myopathy 50% of patients  Proximal weakness of the Most effective: adequate dialysis; exercise
with CKD Tower limbs program; adequate nutition

Other options: erythropoietin; L.caitine
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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

ENVIRONMENTAL TOXIN

Box 2 Industrial and environmental toxins

which cause peripheral neuropathy

Metal toxicity

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

* Lead: motor dysfunction in upper limb,

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

Pathophysiology
* Neurotoxic middle molecules vs

* hyperkalemia induced persistent depolarization

> Acrylamide
Qi - Common feoturss: rodial newopathy
> Lead - Wefght los, faigue, abdomina pain, Lea fnes ot gum
> Mercury - Thallium: rodenticide, pesticide
> Thalium
» Organophosphates * Mercury: mutisystem features
» Carbon disulphide
» Organic solvents: n-hexane and methyl-n-butyl Hexacarbon
ketone

- Distal sensorimotor polyneuropathy

* Classic axonal swelling, neurofilamentous aggregates

Acrylamide
* Large fiber neuropathy, areflexia

* Interference with axonal transport mechanism

ANTIBIOTIC =5 =
NEUROTOXICITY ——

EXAMPLE OF DRUG INDUCED NEUROPATHY

Chloroguine Chloroquine
B L T g Colchi
Soe— = Dapsone DEV one o Chemotherapy and
Isoniazid Cardiovascular medications anticancer medications
' Metronidazole Amiodarone Cisplatinum
S— ey Hydralazir
e Nitrofurantoin ydralazine Taxanes (paciitaxel and
m por=—— Dideoxycytidine and Perhexiline
i - . _ propafenone docetaxel)
o par— e - other nucleoside analogs P
T T Psychiatric and sedatives Suramin
Pt g abpaty Quinolones
P n — N Polymyxin B, Colistin Disuffram Thalidomide
= Tetracycline Other medications Vincristine
- Pyridoxine (vitamin B6) Bortezomib
L g - e o e Phenytoin
rrr———
Pure alcohol neuropathy, without B1 deficiency is a sensory-dominant and
slowly progressive PN
. o Table 3 Deficiencies which cause peripheral neuropathy
Burning pain: initial and most troublesome symptom
. Thiamine In malnourished, alcohol abuse and after gastric surgery
The disorder progresses gradually over years. s
Pyridoxine Overdose also causes neuropathy
Vagal dysfunction may be present and has been associated with a poor Vitamin E May be associated with cerebellar syndrome
prognosis Vitamin By, Predominantly sensory, with spinal cord involvement
N - . - Strachan's syndrome Painful sensory neuropathy, optic neuropathy and deafness, in
Nociceptive impairment on examination : } : : :
association with orogenital dermatitis: reported from tropical
Nerve biopsy reveals a red in small | d and | countries
fibers Coeliac disease Controversial whether coeliac disease causes neuropathy in the

Neurotoxic effect: axonal degeneration

absence of vitamin deficiency
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CHRONIC INFLAMMATORY
DEMYELINATING POLYNEUROPATHY
(CIDP)

31-Aug-18

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
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Table 2 | Characteristic abnormalities found in different diagnostic tests

Neuropathy Electrodiagnostic tests ~ Serological tests Nerve biopsy
Chronic inflammatory  Multifocal demyelinating  None. Segmental demyelination and remyelination
demyelinating abnormalities Loss of large myelinated axons
polyneuropathy (CIDP) “Onion bulbs’
Anti-MAG neuropathy  Disproportionate IgM monoclonal gammopathy  Demyelination with loss of large myelinated
prolongation of Elevated titres of ant-MAG/  axons
distal latencies SGPG antibodies Separation of the myelin lamellae at the

minor dense line
Deposits of IgM and C3d on myelin sheaths

Multifocal motor Mutifocal motor i.GM1 ganglioside  Axonal i
neuropathy conduction block antibodies (50% of cases)  Regenerative axonal clusters in motor nerves
POEMS syndrome  Uniform demyelinating X light chain Ig@ or IgA Demyelination with loss of large myelinated
changes monoclonal gammopathy
Elevated vascular endothelial  Separation of the myelin lamellae at the
growth factor levels major dense line

Abbrevations: MAG,

Laton, . Nat.Rex Neurol. 10, 435446 (2014
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Table 2 Tnv

S

estigations (o be considered

To diagnose chronic inflammatory demyelinating

(b) Studies to be performed if clinically indicated

polyradiculoneuropathy “Skeletal survey
Electrodiagnostic studies including sensory and motor nerve Oral glucose tolerance te
conduction studies, which may be repeated, performed bilatera  Borrelia burgdorferi serology
or use proximal stimulation for motor nerves C reactive protein
CSF examination including cells and protein Extractable nuclear antigen antibodies
MRI spinal roots, brachial plexus, and lumbosacral plexus Chest radiograph
Nerve biopsy Angiotensin-converting enzyme
To detect concomitant diseases HIV antibody
(@) Recommended studies To detect hereditary neuropathy
“Serum and urine paraprotein detection by immunofixation  Examination of parents and siblings
Fasting blood glucose Appropriate gene testing (especially PMP22 duplication
Complete biood count and connexin 32 mutations)
Renal function Nerve biopsy
Liver function
Aciiilar fugtin “Repeating these should be considered in patienis who are or become
‘Thyroid function unresponsive (o treatment
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CASE ILLUSTRATION: WEAK AND NUMBNESS, BUT NO PAIN

Pract Neurol 2007; 7: 93-105

CLUES FOR HEREDITARY NEUROPATHY

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

TABI

LE 1 Classification of the inherited neuropathies

Neuropathies in which the neuropathy is the sole or primary part of the

disease

*  Charcot-Marie-Tooth disease

= Hereditary neuropathy with liability to pressure palsies.
* Hereditary sensory and autonomic neuropathies

= Distal hereditary motor neuropathies

*  Hereditary neuralgic amyotrophy.

Familial amyloid polyneuropathy.

Neuropathies in which the neuropathy is part of a more widespread

neu

rological or multisystem disorder

Disturbances of lipid metabolism

- Leukodystrophies

- Lipoprotein deficiences

~ Phytanic acid storage diseases

- galactosidase deficiency

~ Cholestanolosis

~ Sphingomyelin lipidoses

Porphyrias

~ Acute intermittent

~ Hereditary coproporphyria

- Variegate

~ ALA dehydrase deficiency

Disorders with defective DNA

— Ataxia telangiectasia

~ Xeroderma pigmentosum

~ Cockayne syndrome

associated with diseases

Neuropathies associated with hereditary ataxias
Friedreich’s ataxia

~ Spinocerebellar ataxias

Miscellaneous

~ Neuroacanthocytosis

HEREDITARY NEUROPATHY
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