Approach to
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Goals and objectives

* Obtain informative history from a patient with
peripheral neuropathy.

e Use clinical information to recognize different
patterns of peripheral neuropathy

* Provide differential diagnosis for each pattern



UPPER MOTOR NEURONS [UMN)

Corticospinal tract

Spinal Cord
» Transverse myelitis

« Undateral cord compression
» Undateral cord lesion

« Unilateral cord infarction

LOWER MOTOR KEURONS [IMN)

o

« Infectious
disease {e.g.,
poliomyelitis,
West Nile virus,
or tick paralysis)

« LMN-predomi
nant ALS

Peripheral Nerves

« Gudlain-Barré
syndrome

« Other
autoimmune
neuropathy
(e.g. AMAN or
AMSAN)

= Vasculitic
neuropathy

\ J

Sensory

l o

« Ischemia
| «Inflammatory

or immune
disorder

« Infectious
disease

« Metabolic
disorder

« Neaplastic
disorder

Cortex = weakness, sensory, Aphasia,
Dysarthria, Hemianopia, Apraxia,
Agnosia, Alexia, Agraphia, Asterognosis,
Graphesthesia, Dementia, memory,
Decrease LOC, Seizures, UMN sings

.

(MHCII“I

(Mixed UMNs and LMNs)
» Rapidly progressive
ALS or PLS
« Paliomyelitis or West
Nile virus

Brainstem = weakness, sensory, CN
dysfunction (diplopia, vertigo, tongue
weakness, dysphagia, dysarthria, LMN facial)
crossed features, ataxia, Decrease LOC,
UMN signs

[

receptor

Neuromuscular Junction

« Myasthenia gravis

» Lambert-Eaton myasthenic

syndrome

«Toxic causes (eg., botullsm,

organophosphates, o
snake venom)

Spinal cord = weakness, sensory,
crossed features, sensory ataxia,
sphincter dysfunction

AHC = weakness, atrophy,
fasciculations, LMN signs

» Infectious myopathy
« Taxic myopathy

« Endocrine or metabolic

myopathy
» Periodic paralysis

« Inflammatory myopathy

Root, plexus, peripheral nerve =
weakness, atrophy, fasciculations,
sensory, pain, LMN signs

Muscle & NMJ = weakness, LMN signs
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History

® Symptoms
® Sensory: Tingling, pins & needles, burning, stabbing, shooting, prickling, dead,
icy, hot, clumsy, wooden, walking on sponges or cotton.
® Motor : Weakness , cramps, twitches (fasciculations)

® Distal weakness
— Turning keys, opening jars, doing up buttons
— Tripping, stepping over curbs, uneven ground

* Proximal weakness
— Standing from sitting, walking up or down stairs
— Shaving, combing hair, brushing teeth

® Autonomic: anhydrosis, excessive sweating, orthostatic light-headedness,
impotence, dry mouth, early satiety, blurred vision in bright light

® Onset
® Timing: <4 weeks, 4-8 weeks, >8 weeks, chronic
® Sudden, gradual, etc
® \Were you a reasonable athlete as a child? Did you finish last in foot races?

Were you able to skate or play soccer? \
® Duration !

® Progression -

® Chronic progression "/

® Acute deterioration to nadir then stability or improvement ®




Megative Positive
Motor Weakness Fasciculations
Fatigue Cramps
Hyporeflexia or areflexia ~ Myokymia
Hypotonia Restless legs
Orthopedic deformities “Tightness"
(e.g., pes cavus,
hammer toes)
Sensory
Large fiber Decreased vibration “Tingling"
sensation
Decreased joint position  “Pins and
sensation needles”
Hyporeflexia or areflexia
Ataxia
Hypotonia
Small fiber Decreased pain “Buming”
sensation
Decreased temperature *labbing”
sensation
“Shooting”
Autonomic Hypotension Hypertension
Arrhythmia Arrhythmia
Decreased sweating Increased
sweating

Impotence
LIrinary retention



Past history and comorbidities

Diabetes (glucose intolerance)
Thyroid disease
Renal failure / hepatic failure
Malignancies
Connective tissue disease e.g. SLE, RA, Sjogren, etc.
Previous cervical or lumbar disc disease
Previous entrapment neuropathies
 Multiple entrapments (consider HNPP, amyloidosis)
Orthopedic procedures on feet and ankles
Bariatric surgery



Family History

— Detailed family history
» Walking difficulty, use of cane or wheelchair
* Postural or foot deformities

— Probe history of disabled or possibly affected
individuals

— Do not necessarily accept what diagnoses other
individuals have



Social History

Exposure to alcohol

Occupation

Tobacco

Recreational drugs (Nitrous oxide)
Vitamin and herb use

Neuropathy

Dentists Nitrous oxide
Painters, glue sniffers Hexacarbons
Farmers Organophophates
Welders Lead
Jewelers Arsenic

Plastic industry Acrylamide



Review of Systems

Other neurological symptoms that may indicate CNS
involvement as well.

Systemic symptoms
— Joint pain, stiffness and swelling
— Fever
— Skin rash
— Other systems



Neurological examination

Confirm localization (LMN vs UMN, myopathy vs neuropathy)
Recognize pattern of neuropathy
— Motor vs sensory vs sensorymotor
— Proximal vs distal
— Symmetric vs asymmetric
Recognize features of hereditary neuropathy
Recognize features that narrows the differential diagnosis.
— Purpura and levido reticularis
Autonomic features
— BP & HR supine and standing
— Pupillary reaction to light and accommodation
Other
— Skin: trophic changes (such as thin, shiny, and discolored skin)
— ulcerations or amputations.
— peripheral pulses.



Neuro exam...




Approach

1. Recognition of a clinical pattern.

2. There are 6 key questions the clinician
should consider in arriving at the pattern that
fits the patient best.

3. Most neuropathy and neuronopathy patients
can be placed into one of 10 patterns.



Approach — 6 questions

1- What systems are involved?
2- What is the distribution of weakness?

3- What is the nature of the sensory involvement?
4- |s there evidence of UMN involvement?

5- What is the temporal evolution?

6- Is there evidence for a hereditary neuropathy?



1- What Systems are Involved?

a. Motor: localized to AHC, motor
nerve roots, motor nerves,
NMJ, muscle.

a. Sensory: DRG, sensory nerve
roots, small fibers, thalamus,
Ssensory cortex.

a. Autonomic: autonomic nerves,
gray/white communicants

a. or combinations

Receptor

Postganglionic fibers
to smooth muscles,
glands, etc., of back

To skeletal
muscles of body

wall, limbs

Sensory
_ neurone
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To skeletal muscles
of back
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etc., of body wall, limbs

smooth muscles, glands,

Gray ramus
Rami (postganglionic)
communicantes
White ramus’
I:] (preganglionic)
Somatic mot )
command Sympathetic
nerve

(a) Motor fibers

Dorsal root ganglion

Postganglionic fibers to
smooth muscles,
glands, visceral organs
in thoracic cavity

Preganglionic fibers to
sympathetic ganglia
innervating abdomino-
pelvic viscera
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2- What is the Distribution of Weakness?

—_—

Proximal
Distal

i stal [
Droximal > distal Symmetric vs Asymmetric

a.
b.

C.

d. Distal > proximal
e.

f.

~ocal
Multifocal
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Asymmetric/focal weakness

Radiculopathy

Plexopathy
Mononeuropathy

Multiple mononeuropathies
Motor neuron disease

Hereditary e.g. HNPP
MADSAM

MMNCB
Infections



Symmetric weakness

GBS & CIDP

Metabolic
— Diabetic peripheral neuropathy, uremic, endocrine, etc.

Toxic
— ETOH, chemo, etc.

Infections
— HIV

Vitamin deficiency

— B1, 6, 12, folic acid, copper, vit E, etc.
Hereditary

— CMT, HSAN, etc
etc



3- What is the Nature of the Sensory Involvement?
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4- Is there evidence of upper motor neuron involvement?

a. Without sensory loss (ALS,PLS)

b. With sensory loss (vit B12 or folate def, copper, vit E,
Friedreich’s ataxia, etc)

5- What is the temporal evolution?

a. Acute (days to 4 weeks)
b. Subacute (4—8 weeks)

c. Chronic (>8 weeks)
d. Preceding events, infections, drugs, toxins

6- Is there evidence for a hereditary neuropathy?
a. Family history of neuropathy

b. Skeletal deformities
c. Lack of sensory symptoms despite sensory signs



Ten patterns of neuropathic disorders



Weakness

Sevens Autonamic
Sensory Proprioceptive UMN Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Signs Signs Diagnosis
Pattern 1: symmetric + + + + GES/CIDP

proximal and distal
weakness with

sersory loss

Pattern 2: distal
sensory loss with/
without weaknes

C5PM, metabaolic, drugs,
hereditary

Partern 3: distal
weakness with

Multiple: vasculitis, HNPP
MADSAM, infection

sensory loss Single: mononeuropat hy,
radiculopathy
Pattern 4: asymmetric Polyradicul opathy,
proximal and distal plexopathy

wieakness with
sensory loss

Pattern 5: asymmetric
distal weakness

without sensory
loss

LMM and UMN — ALS

Pure UMM — PLS

Pure LMN — MMM, PMA,
BAD, LAD, MAMA

Pattern 6: symmetric
sernsory loss and upper
MOotor Meuron signs

B,z deficiency, copper
defidency, Friedreich
ataxia,
adrenomyeloneuropathy

Pattern 72 symmetric

Proximal and distal

wieakness without ShLA
sernsory loss Distal
Hereditary motor
U ro pathy
Pattern 8% focal midline + + + ALS
proximal symmetric Neduextensor + +
weakness +
Bulbar

Pattern 9: asymmetric
proprioceptive loss
without weakness

Sensory neuronopathy
(ganglionopathy)

Pattern 10: automomic
dysfunction

HSAMN, diabetes, GBS,
amyloid, porphyria,
Fabry
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Symmetric
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UMN
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KD
PMA
MG
LEMS
Myop

Motor or predominant motor

Clinical features

Proximal + distal

l

Symmetric
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ANAN

chronic:
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Symmetric
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\_Nf
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Distal
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loss

Y

Vascul,
HNPP
Infect
MADSAM
Radic
monoNeur
opathy

MMN
MND
PMA
ALS
(UMN)

sensory

l_J

Distal + proximal

l

Asymmetric,
large&small
fiber,

areflelia

Ganglionopathy

\_l

Distal

v

symmetric

Predominant
large fiber or
UMN sings

'

B12,
Cupper,
FA,
AMN

e

CSPN

DM
Metabolic
Drugs
HSAN
Small fiber






What is the pattern?

A 67-year-old woman was referred for clumsiness,

tingling, and pain in both hands of several months’

duration, but the right was worse than left and was

affected for a longer time that she could not remember.

Symptoms were most prominent at night, often

awakening her from sleep, or during hand use such as

driving.

 Examination showed slight wasting of the right thenar
eminence.

* Thumb abduction was weak on the right and normal on
the left.

* Reflexes were normal.

e Sensation was slightly reduced over the finger pads of
the thumb, index, middle, and ring fingers bilaterally.

 There was no Tinel’s sign at the wrist on either side. A
Phalen’s maneuver elicited tingling in the middle finger
bilaterally after 30 seconds.







Weakness

Severe Autonomic
Sensory  Proprioceptive UMN  Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Signs Signs Diagnosis
Pattern 3: distal + + + Multiple: vasculitis, HNPP
weakness with MADSAM, infection
sensory los Single: mononeuropathy,

radiculopathy



— Pronator quadratus

Palmar branch —;

Motor
Abductor pollicis brevis

Flexor pollicis brevis
Opponens pollicis

First lumbrical

Second
lumbrical




What is the pattern?

* A 65-year-old woman presented with a 3-
month history of right-hand numbness, grip
weakness, and vague elbow pain. Examination
demonstrated diminished sensation on the
medial hand and fourth and fifth digits, and
weakness of finger abduction and adduction,
associated with intrinsic hand muscle atrophy.




Weakness

Severa Autonomic
Sensory  Proprioceptive UMN Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Sians  Signs Diagnosis
Pattern 3: distal + + + Multiple: vasculitis, HNPP
weakness with MADSAM, infection
sensory loss Single: mononeuropathy,

radiculopathy






Ulnar
nerve

Medial
epicondyle

Cubital
tunnel

Olecranon

Flexor carpi ulnaris

* Ulnar neuropathy at the elbow usually occurs as a result of chronic
mechanical compression or stretch, either at the groove or at the
cubital tunnel.



What is the pattern?

A 25-year-old man complaining of weakness since early
childhood. He remembers being unable to keep up with his
peers when running. He is currently only able to walk if
wearing ankle-foot orthosis due to bilateral foot drop. He
denied sensory symptoms and denied family history of
neuropathy

Neurological examination showed

— symmetric severe weakness in distal leg muscles with power of
1-2/5 with bilateral drop foot.

— Proximal leg muscles were 4/5 as well as intrinsic hand muscles.
— Proximal upper limb muscles were normal.

Reflexes were absent.

Vibration and proprioception sensation were absent over
the toes and medial malleoli bilaterally and Pinprick and
temperature were decreased to the knees and wrists

Bilateral Pes cavus and hammer toes




Waakness

Severs Autonomic
Sensory  Proprioceptive UMN Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Signs Sians Diagnosis
Pattern 2: distal + + + CSPN, metabalic, drugs,
sensory los with/ hereditary

without weakness







What is the pattern here?

* A 42-year-old man insidiously developed numbness and
tingling in the toes, progressing up to the ankles over the
past 2 years. He describes burning pain in his feet, mainly at
night. He recently started noticing symptoms of numbness
and tingling in distal fingers. He denies weakness. No family
history.

Examination showed

normal strength

decreased pinprick and light touch sensations to the mid leg
level and distal fingers.

Vibration was absent at the toes and decreased at the ankles,
and proprioception is normal at the toes.

Reflexes are normal in the arms and at the knees but ankle
reflexes are absent.

Gait is normal
No skeletal deformities



Waakness

Severs Autonomic
Sensory  Proprioceptive UMN Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Signs Sians Diagnosis
Pattern 2: distal + + + CSPN, metabalic, drugs,
sensory los with/ hereditary

without weakness




Diabetic neuropathy: Classification

* Symmetric:
— Distal symmetric polyneuropathy (DSPN)
e Sensory or sensory motor
— Small fiber neuropathy
— Autonomic neuropathy
— Diabetic neuropathic cachexia
— Treatment-induced diabetic neuropathy

* Asymmetric/focal and multifocal:

— Diabetic radiculoplexopathy (amyotrophy)

— Truncal neuropathies (thoracic radiculopathy)
— Cranial neuropathies

— Mononeuropathies, mostly CTS




G 66% of patients with DM had subclinical or clinical
evidence of a peripheral neuropathy




The occurrence of neuropathy correlates with:

SO4RE .




What is the pattern in this case?

A 36-year-old man

* Eight weeks ago, he had bent down to lift a chair and
developed acute pain in the right back and buttock with
radiating paresthesia into the calf and lateral foot.

* Neurologic examination:

— normal muscle bulk and tone in the lower extremities.

— Straight-leg raising elicited pain and paresthesia into the right
leg at 45 degrees.

— Power: weakness in right hip extension, knee flexion, and ankle
plantar flexion

— Sensory examination: mild sensory loss on the right sole and
lateral foot.

— DTR: right ankle reflex was absent, other DTRs were normal



Weakness

Proximal

Pattern 4: asymmetric +
proximal and distal
weakness with
sensory loss

Severs
Sensory
Distal Asvmmetric Svmmetric Svmptoms Loss

+ 4 +

Autonomic

Proprioceptive UMMN Symptoms/

Siagns Sians Diaanosis

Polyradiculopathy,
plexopathy

Il Hj P skin of buttocks, and hypogastric region

I'[ I'B\km of Lrom and genitalia

skin of anterolateral thigh

deralgia peristhetica

Ant thigh burning/numbness/tingling
w/ ant abdominal wall sag.

Cluneal n.

Superficial Gluteal n:

knee exten

and pectineus | Usper

L
L2 -~ \

Obt Adducts thigh: adductor longus. brnu Pectinieus

\km of the genitalia.central inguinal ligament

magnus; gracilis. obturator ext Cose to uterus before obturstor foramen —|OB/GYN surgery injury

Saph

stus lateralis/intel nmd‘mcd

Superior Gluteal n: extensors and

gluteus min/med, tensor fascia lata  the leg, part

fibular ne
of TA (ceep peron

GP o
edy omm brach D P d
}, but OK TP (tibial nerve). N

neoplasm

| Lower / Femoral luangl: > compression, DM neuropathy (pain ->resolved -> rapid wasting/wesk quads)

s P evert foot. fibularis longus/brevis. peroneus
skin of distal anterior leg, dorsum of lateral foot

adduL tors
<Temoris

flex: tibialis anterior, extensor hallucis longus (EHL), Est
orum longus, peroneus, and skin between 1% and 2 toes

S @ulapgest nerve n the body Ts

Sursumuon to inferior leg and lateral foot

i fegioeis. aupetide

u—.. —_— - Pqu of inferior h!umcks

erineum, posterior thigh,

PMocnd proximal leg

Flexes leg: b biceps femoris),
gastrocnemuus, soleus, flexor hallicis longus. flexor digitorum longus,
popliteus, tibialis posterior, and plantaris. Entrapped in Tarsal Tunnel
Pain/paresthesia w/o weakness, sparing heel

genitals, urethral sphincter, and external anal sphincter
Onuf’s nucleus (anterior horn motor neurons to pudendal n.)



Common peraneal Lateral cutaneous
naw nerve of the knee

Deep peroneal nerve Cutaneous distributuion

Superficial peroneal
nerve

Peroneus longus

Peroneus brevis Hamstring muscles

Superficial peroneal

senary narve Semimembranosus

Anterior

Medial dorsal Semitendinosus
cutaneous branch Lateral
’ Bioeps femaris
'"m?m (long head) / Common peroneal

Tibial nerve

— Flexor digitorum longus
—— Flexor hallucis longus




What is the pattern?

A 56-year-old man was referred for a persistent foot drop 3 weeks
after coronary artery bypass surgery. Shortly after awakening from
anesthesia, the patient noted difficulty dorsiflexing his right foot
and toes. In addition, there was a pins-and-needles sensation over
the dorsum of the right foot. He noted that when he was walking,
his right foot would slap with each step. There was no pain, and the
left leg was unaffected.

On examination, muscle bulk and tone were normal and symmetric
in both legs. There was marked weakness of right ankle and toe
dorsiflexion (1/5) as well as ankle eversion (2/5). Foot inversion,
ankle and toe plantar flexion, knee flexion, and all movements
around the hip were normal. Deep tendon reflexes were intact and
symmetric.

Sensory examination showed a well-demarcated loss of sensation
to pinprick and temperature over the dorsum of the right foot
extending into the lateral calf. Sensation over the right lateral knee
was normal, as was sensation over the lateral foot, sole of the foot,
and medial calf.






Weakness

Severe Autonomic
Sensory  Proprioceptive UMN  Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Signs Signs Diagnosis
Pattern 3: distal + + + Multiple: vasculitis, HNPP
weakness with MADSAM, infection
sensory los Single: mononeuropathy,

radiculopathy



What is the pattern in this case?

A 25 year-old woman developed numbness and tingling of the
feet and hands followed by progressive leg more than arm
muscle weakness over the last week. She experienced a
diarrheal illness 3 weeks ago that had resolved within 10 days.

Examination showed marked bifacial weakness

Muscle power in the lower limbs was 2/5 and in the upper
limbs 3/5, with equal proximal and distal weakness. She could
not stand up or walk with assistance.

DTR were absent.

She had normal pinprick, light touch and proprioception but
vibration was reduced at the toes.




Weakness

Severa Autonomic
Sensory  Proprioceptive UMN Symptoms/
Proximal Distal Asymmetric Symmetric Symptoms Loss Signs Signs Diagnosis
Pattern 1: symmetric + + + + GES/CIDP
proximal and distal
weaknes with

Sensory loss




Distribution

Acute neuropathy

PN

RN

Focal/multifocal

Vasculitis
(painful)
DLRPN (painful)
HNPP (painless)

symmetric

GBS

ANAN

Porphyria
confluent
multiple
mononeuropathy

Modality

RN

Motor or autonomic
sensory or both

- GBS - GBS

- vasculitis - toxins

- infections - Porphyria

- Toxins - Paraneoplastic
-  ANAN - idiopathic



CBC = normal,

vitamin B12 level = normal

Serum glucose and Alc — normal

SPEP — normal

CK = normal, TSH = normal, lactate = normal
Forced vital capacity was 2.0 liters.

CSF: cells count = 0 & protein = 82 mg/dlI.
— cyto-albuminologic dissociation

NCS
— Next slide
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Treatment

* |VIG or Plasmapheresis
e Supportive therapy



* Monitor progression and prevent and manage potentially fatal
complications, especially:

— Regularly monitor pulmonary

— Regularly check for autonomic dysfunction

— Check for swallowing dysfunction

— Recognize and treat pain

— Prevent and treat infections and pulmonary embolism
— Prevent cornea ulceration due to facial weakness

— Prevent decubitus and contractures






