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Peripheral nerve lesions

BSpinal cord (Myelopathy)

BRoot (Radiculopathy)
BPlexus (Plexopathy)
BNerve (Neuropathy)



Myelopathy, Radiculopathy

Dorsal root
ganglion

Dorsal ramus
of spinal nerve

Ventral ramus
of spinal nerv

Spinal nerve
Rami communicantes

Sympathetic
chain ganglion

Gray matter
White matter

Ventral root

Dorsal root Dorsal and ventral

rootlets of spinal

nerve




Myeloradiculopa

SL: -5.5mm




Plexopathy (Plexus lesion)
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Peripheral neuropathy
symptoms

* Motor

e Sensory

* Autonomic



Afferent
neuron

Motor

% Q
= Weakness 2‘ ‘
= Muscle atrophy \

= Fasciculation / /\

= Decreased deep tendon reflex ™"

Figure 5-11. Monosynaptic stretch reflex arc.

\ AR

N



Sensory

x Dermatome pattern

= One peripheral nerve
distribution pattern

= Asymmetrical, Symmetrical
(Glove-stock pattern)




Autonomic

6 AREAS AFFECTED

WHEN AUTONOMIC NERVES
ARE DAMAGED

BLADDER

Loss of bladder control

EYES

Difficulty adjusting from
light to dark

Urinary retention

Urinary tract infections

DIGESTIVE SYSTE

Indigestion or heartburn

HEART & BLOOD
VESSELS

Nausea or vomiting Dizziness or fainting

Diarrhea or constipation Difficulty breathing

Bloating Abnormal blood pressure
High heart rate
Heart attack (without

warning signs)

Loss of appetite

SEX ORGANS

Erectile dysfunction

SWEAT GLANDS

Lack of sweat

Difficulty achieving orgasm

during sex (women)

Vaginal dryness Excessive sweating

Dry skin on feet
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Mononeuropathy:

Entrapment neuropathy
Compressive neuropathy

Humerus

Radial
nerve

z

~—— Musculo-
/'l cutaneous
/Al nerve

= Ulna
——— Radius
Ulnar nerve
Median
nerve
Radial nerve
(superficial
branch)
Dorsal branch

of ulnar nerve

Superficial branch
of ulnar nerve

Digital branch
of ulnar nerve

Muscular
branch

. Median
T Digital nerve
=y branch
(c)

2005 Pearson Education, Inc., publiehing as Benjamin Cummings.



Median neuropathy at the wrist
Symptoms:
Signs: Tinel sign/ Phalen test




d
@z ca
C5 .
- Sl
71 C8
T1
Tardy ulnar palsy il
Cubital tunnel syndrome
nerves
Ulnar nerve
i—Ulnar nerve Serratus
Upper su
Thoracoc
Lower su
Flexor digitorum
profundus (medial Flexor carpi ulnaris Su
half to digits 4,5) La
Te
Palmar Tri
interossei Tri

Adductor
pollicis

Dorsal
interossei




Meralgia

paresthetica
| ateral femaral

Lateral Femoral
Cutaneous Nerve

Anterior superior iliac
spine

Inguinal
ligament

lliacus fascia
and iliacus

Deep circumflex

iliac artery
ateral cutaneous I _
erve of thigh I Femoral ring
Lacunar ligament Sensory Distribution
SO Pectineus and of Lateral Femoral

iliac artery

pectineal fascia

Cutaneous Nerve

Nerve
Femoral | Artery )
Vein Pubic tubercle
Deep artery of thigh Obturator nerve,
anterior division
1st perforating
artery
Sartorius

Adductor longus
Rectus femoris Gracilis

Great saphenous
vein

lliotibial tract

Anterior femoral
cutaneous
nerves

(A)



clatica
Lumbar-sacral radiculopathy
Piriformissyndrome

Gluteus maximus

Gluteal fold
Gluteal sulcus ——

‘Sacrum

Sciatic
nerve

Gluteus medius
Tubercle of iliac crest
Hypodermic needle
Gluteus maximus
Piriformis

Greater trochanter

Ischial tuberosity

Sciatic nerve Sp—
lliotibial tract

Semimembranosus Biceps femoris

Common fibular
(peroneal) nerve

Tibial nerve

(A) Surface anatomy of the posterior
aspect of the gluteal region

Popliteal fossa




Femoral vessels

Sciatic nerve

Common fibular
Tibial nerve —t— (peroneal) nerve

Common peroneal
nerve palsy

Plantaris
)
Gastrocnemius

Popliteus

Soleus

Flexor digitorum

Tibialis posterior
longus

Flexor hallucis
longus

Medial plantar Lateral plantar

nerve nerve
Abductor hallucis (// \0{ To muscles in
‘/‘"
) sole of foot

To muscles in
sole of foot

Figure 5.32. Scheme of motor distribution of the tibial nerve in
the posterior crural compartment and in the sole of the foot.



Mononeuropathy

Infection, Inflammatory
Facial nerve pals

mry




Mononeuropathy or
Radiculopathy

Herpes zoster: Ganglionopathy
Sensory ganglion

Geniculate ganglion, Trigeminal
ganglion, Dorsal root ganglion
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Ramsay-Hunt syndrome
Geniculate ganglion
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Mononeuropathy multiplex

= Autoimmune disease

= Rheumatic arthritis

= Systemic lupus erythematosus (SLE)
= Sjogren syndrome (Sicca complex)

= Vasculitis (Polyarteritis nodosa)

= Malighancy

= DM



B Polyneuropathy
BAcquired : Guillain-Barre Syndrome
B Hereditary: Charcot-Marie-Tooth disease



PINPRICK

O Normal
@ Diminished
@ Lost

Polyneuropathy:

Symmetrical
Stocking-glove pattern

FIGURE 6. Stocking-glove pattern of sensory loss in an advanced stage of distal axanopathy.
The area of diminished sensation over midthorax (“cuirass distribution”) reflects involvement
of distal ends of intercostal nerves.




Polyneuropathy: Acquired, Hereditary

Systemic disease (Metabolic, hepatic, Uremic, Thyroid)
Tumor

= Diabetes

= Alcohol

= Nutrition

= Guillain-Barre syndrome

= Trauma (Radiation injury, Burn injury, Electric shock)
= Hereditary

= Environment (Toxin, Drugs)

= Rheumatic (Autoimmune disease)
= Amyloid

= Paraneoplastic (Malignancy)

= Infection

|

[



Clinical symptoms and signs

 Motor deficits

 Decreases in tendon reflexes
 Fasciculation and cramp
 Hypoesthesia and
nyperesthesia

 Paresthesia and dysesthesia

« Sensory ataxia and tremor
 Deformity and trophic changes
 Autonomic disorders




Polyneuropathy: Acquired, Hereditary

Acquired
Guillain-Barre Syndrome (GBS)

Acute Inflammatory Demyelinating
Polyneuropathy (AIDP)

Chronic Inflammatory Demyelinating
Polyneuropathy (CIDP)

Hereditary

Hereditary Sensory Motor Polyneuropathy
Charcot-Marie-Tooth disease

Hereditary Neuropathy with Liability to
Pressure Palsy (HNPP)
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Risk Factors: . .
bl Avto Guillain-Barre Syndrome

- Fossibly Autoimmune

- Association with Immunizations

- Frequently preceded
by mild repiratory
or intestinal
infection

- Progresses over
hours to days

- Minimal Muscle

- Atrophy '

tl Faralysis

®

g Causes Froblems With:

£ - Respiration

3 Begins in lower extremities ~ 1M
Acute Inflam matory | and ascends bilaterally = ;‘g@!fgm@
Demyelinating 1) Weakness i

: 2) Ataxia 3 .

Polyradiculoneuropathy e e < Function

(AIDP) \ Progressing to Faralysis.



Pathology

— Cell-mediated immunologic reaction

— Segmental demyelination

Guillain-Barre
Syndrome

Affects nerves
in the brain and
spinal cord

Spinal
cord Affected |

nerve

Exposed
nerve fiber

©2016 Damaged myelin

MAYO




Spectrum of Guillain-Barre
Syndrome

BAcute Inflammatory Demyelinating
Polyradiculoneuropathy (AIDP)

BmAxonal GBS
BAcute Motor Axonal Neuropathy (AMAN)

m\Variant
dMiller-Fisher Syndrome
(Ophthalmoplegia)
dSensory GBS
dSubacute Pandysautonomia
JAcute Vestibulopharyngitis



Treatment of GBS

= Plasmapheresis

250-300 cc/kg In divided
doses

= |V Immunoglobulin (IVIG)
0.4 gm/kg/day for 5 days
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Chronic Inflammatory Demyelinating
polyradiculoneuropathy (CIDP)

Demyelination-Remyelination

Fig. 3.11. Onion bulb. A remyelinated axon between the dorsal root ganglion cells is surrounded
by layers of Schwann cell and fibroblast processes. Bar = 2 pm. (From Adam et al. (1989). with
permission.)



Treatment of CIDP

= Steroid
1 mg/Kg
Do not taper too far
= Azathioprine
3 mg/kg
= Cyclosporine
4-8 mg/kg/day
= Plasmapheresis
250-300 cc/kg in divided doses
= IV Immunoglobulin (IVIG)
0.4 gm/kg/day for 5 days
= Cyclophosphamide
500-750 mg/m? every month




DM (Diabetes Mellitus)

DM mononeuropathy

DM Mononeuropathy multiplex
DM polyneuropathy

DM amyotrophy (Muscle atrophy)

Table 64-1. CLASSIFICATION OF DIABETIC NEUROPATHY

Symmetric Polyneuropathies

Sensory or sensorimotor polyneuropathy
Autonomic neuropathy

Symmetric proximal lower limb motor neuropathy

Focal and Multifocal Neuropathies
Cranial neuropathy
Trunk and limb mononeuropathy

Asymmetric lower limb motor neuropathy
Mixed Forms
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Charcot-Marie-Tooth disease
Hereditary motor and sensory neuropathy (HMSN)

Late childhood onset

Symmetric distal motor weakness
Muscle atrophy

Most in peroneal nerves

Pes cavus

Invert champagne bottle sign
Sensory involvement

ANS not involved



Charcot-Marie-Tooth disease
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Myopathic disorder symptoms

 Dysfunction of muscle fibers

* Progressive proximal muscle weakness (general rule)
* Muscle atrophy

* Inherited or acquired



Myopathic disorder




Overview

B Myopathic pattern

BmMuscular dystrophies
BDuchenne dystrophy
MBecker dystrophy



Duchenne’s Muscular Dystrophy

Sex-linked Mother Only males affected,
recessive normal, q) m Father but females may be
inheritance carrier normal carriers
|
sl <0 oH 0 <oH
2 yrs old, 5 yrs old, 8 yrs old, 10 yrs old, 15 yrs old,
affected normal affected normal; affected
may or
may not
be carrier

15 years

Muscular dystrophies

2 years

* Dystrophin protein
« Sex-linked inheritance

Minimal or no symptoms i
i = Severe crippling

Weakness, especially of deformities and contractures

pelvic girdle muscles;
A

Progression with age marked lordosis
’ /©CIBA

enlarged calves \

Calf muscles usually
but not always
enlarged

Lordosis disappears
when child sits
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Myotonic dystrophy

* Myotonia

» Delayed muscle relaxation

* Dominant inheritance

* Type | myotonic dystrophy->
distal muscle weakness, with
DM, cataract, arrythmia, bald

* Type Il myotonic dystrophy—->
proximal muscle weakness,
milder symptoms
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Take home messages

= Peripheral nerve lesion
= Peripheral neuropathy symptoms

= Peripheral neuropathy pattern
Mononeuropathy
Mononeuropathy multiplex

Polyneuropathy
= Acquired : Guillain-Barre Syndrome
= Hereditary: Charcot-Marie-Tooth disease



Take home messages

EMyopathic disorder
B Myopathic symptoms

B Myopathic pattern

Muscular dystrophies
B Duchenne dystrophy
WBecker dystrophy

B Myotonic dystrophy
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