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Nervous System (part 2)
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e Medial spinoreticular system:

Spinal reticular tract conveys pain to the reticular formation




Disorders of the Nervous System (part 2)

Peripheral Nerve Disorders

Symptoms

® Neuropathic pain: Abnormal spontaneous pain t may feel burning, sharp, shooting, tingl.ke, in nature due to
irritation or damage to peripheral sensory nerves such as allergy nerves.
& Paresthesia: Abnormal sensation such as numbness, tingling, pins and needles due to irritation or damage to
peripheral nerves.
~ ® Susceptibility to pressure: Nerves are sensitive to compressieinjuries.

¢ Impaired transmission in the Posterior column: Disruption of vibrat,tion senses, light and discriminative
touch below the level of nerve injury.
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Disorders of the Nervous System (part 2)

Sensory Nerve Root Disorders

Causes

Ci

l‘,
Deasul merves ——

e Herniated intervertebral disc

—="c3

e Post-herpetic neuralgia

Thoracic

e Nerve root impingement in various regions of the spine causing
symptoms corresponding to a Dermatomes map

Symptoms

e Referred pain: Pain felt in areas other than the site of nerve

Cerwvreol (C28)

root irritation. Typically perceived when a sensory nerve root is W
Lumbar (L15)
Eeczll (L-1S)

irritated, causing pain to be felt elsewhere along the same
Sacral (3.£5)
dermatome level. Nervese (5)
ST-E5)

e Radiating pain: Pain that moves or increases distance into 5169

the back or down the limbs.

e Muscle weakness in areas innervated by the affected nerve

root: May appear in severe cases.




Disorders of the Nervous System (part 2)

Posterior Spinal Cord Pathways
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Disorders of the Nervous System (part 2)

Posterior Spinal Cord Disorders

Causes

e Trauma to the spinal cord, infection, tumor, autoimmune diseases

® An expansion of the central canal within the spinal cord

e Degeneration or demyelination of ascending posterior tracts carrying sensory information
e Disorders affecting the posterior column transmiting fine touch and proprioception from the T
: lower bOdy Sensory ataxia
Symptoms

® Impalred function of the posterior column:
Loss of proprioception which controls balance and position,
leading to sensory ataxia (unsteady, wide-based gait)

e Tingling, numbness, and sensory loss below the level of the lesion:
| Loss of pain and temperature sensation, difficulty
discriminating fine touch and pressure

- e Syringomyelia: fluid-filled cysts expand in the spinal cord,

compressing and damaging surrounding nerve fibers i

Vibratory T

Fine touch —*—

Pain \ f
Temperature \

Syringomyelia



Disorders of the Nervous System (part 2)

Central Spinal Cord Disorders

e Central spinal cord: Different sensory pathways converge in the central cord

Symptoms

e Damage to the central spinal cord: Impairs awareness of sensation on both sides of the body and at levels

below the injury.

e Typically see loss of pain and temperature sensation, loss of light touch, and proprioceptive impairment bilaterally

e May include motor impairment and mixed pattern of motor and sensory deficits, affecting both arms and legs

Symptoms
-- Loss of light touch and

proprioception bilaterally

Light touch -

Loss of pain and
temperature sensation
bilaterally

P Vibratory sensation
| =

ibraion A\ Mixed motor and sensory deficits

sensation affecting arms and legs bilaterally




Disorders of the Nervous System (part 2)

Somatosensory Cortex and Sensory Association Disorders

Symptoms
BACKGROUND o
. 1o = 2 — " _7 ST s———— » Damage to sensory association areas cam
e Agnosia : Inability to recognize or identify objects through lead to impairments in tactile, spatial, ® DAMAGE : somaoctin e ssociatiennt,

and body perception. Matgne PRECOITECK -« Fecolathn
| or soch tow renpairmemts: ftearmeron.

proper sensory input despite normal sensory function. The | - - Loatiwo pespuar assonctonn

? : . mncg;damagm.
person is unable to identify or name objects by touch, shape, : . G

‘ | a
number, etc. and might mix things up, such as confusing a | ‘

key with a coin (Q G
| «e™ ¢

e Typically due to damage of the somatosensory cortex or

SIGNS & SYMPTOMS

e Recognizing or naming objects by touch,
identifying shapes in hand.

sensory association areas in one or both hemispheres.

e Diagnosis often involves presenting two different objects raead
' e Determining number of objects in hand.

simultaneously in each hand for 2-3 seconds, and the person o Ditterentisting betveen stal ShitcsoF

is asked to identify each object by touch with their eyes closed. | different sizes
=L ) ) e Loss of awareness of one's body parts (ssomatoensory negiect)
e May be a result of stroke, brain injury, tumor, infection, or Sometimes confuses left vs. right
degenerative disease
DIAGNOSIS TREATMENT
e Tactille object recogntion e Targeting underlling cause
e Two-point discrimination ® Occupational therapy:

developing stratages to celeepeing

Stereognosis (identify a famillar object by touch) AR
for sensory deficits

. Somatosensory cortex

Sensory association areas

Dysfunctional sensory association areas

{®» Osmosis
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Disorders of the Nervous System (part 2)

Movement Disorders
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Disorders of the Nervous System (part 2)

Upper Motor Neuron Syndrome (Pyramidal)

Causes Multiple Sclerosis

e Cerebrovascular disease (CVD) or Stroke 3N Blurry vision

o — Electrical
sensations

e Demyelination of myelin, such as in Multiple Sclerosis (Demyelination
disease affecting Myelin in the CNS)

Pain

Numbness

e Spinal cord injury or damage \ 5 [
) . }/;\: :
e Brain tumors: Pressure or damage to the motor cortex, ww( Hormone effects:

interfering with the signal output to the spinal cord * Bladder, bowel,

e Sex problems
e Fatigue,
e Dizziness,

e Neurodegenerative diseases like brain or spinal cord atrophy \§
due to aging
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Disorders of the Nervous System (part 2)

Cerebral Shock
in Upper Motor Neuron Syndrome (Pyramidal)

S p i n a. I S h OC k /;\Upper motor neurons

. Cerebral shock ~4 -“%:J:S Primary motor area
in Upper Motor Neuron Syndrome (Pyramidal) N A7 £ W

Cerebral cortex

Disrupts the pyramidal system in the cerebrum

e ) Internal capsule

-/

o

. ¢ Causes confusion b _ o
Spinal shock &)
P e Weakness in all limbs TR
e Interrupts the pyramidal system in early stages * Presents similarly to early-stage Spinal shock Cardbirsi ( ¢
e |nitially reduces all motor and reflex activities Bone spurs, peduncle ;\; 7
compressing &
spinal cord g%
Symptoms Swelling L\{
(Edema) ) N Pons P |
e —— — compressing (¢ \ 2 €.
e Flaccid paralysis (no movement) spinal cord / "?'e — Decussation
[ o) &, of pyramids
e Loss of Sensory and Stretch reflexes ve. - Ss - o
eaulia
— No Superficial reflexes (e.g., abdominal reflex) Injury Effects Impacts oblongata
— Loss of Stretch reflex (no knee jerk) Lateral .
corticospina
tract

» Self-care

» Immobility » Bladder function
» Selt-care » Bowel function

e Absent Anal sphincter reflex

Cervical spinal cord

e Loss of autonomic functions | —

Urinary retention and bowel dysfunction
» Bladcler funcion » Blood pressure

* Decreased blood pressure Sy e
° ® amity

* Lack of sweating (hypothermia) L1 - Safety » Safety

o Precire <ores * Pressure sores

. Vetbally e Spaticity
onsy

Spatity
Depertstion

Horna accensbility




Disorders of the Nervous System (part 2)

Upper Motor Neuron Syndrome or Pyramidal System
Dysfunction

Cerebral Shock

e Lesions in the Pyramidal system in the brain

Upper motor Abnormal Reflexes

neurons

Primary motor = Stretch/Deep tendon reflex
area of

cerebral cortex

e Hypertonia
e Weakness in the opposite side of the body

Cerebrum

o Spinal shock-like symptoms present after cerebral

shock
Midbrain
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Disorders of the Nervous System (part 2)

Abnormalities in Movement

° 1 ° A = - o
Pa rkl nsons d isease 2. Extrapyramidal System Disorders ‘ Wilson's disease
Huntington's disease Wilson's disease
Sym ptomS e Inherited disorder caused by a mutation in the HTT ( e Genetic disorder causing copper to accumulate in body
Decreased voluntary muscle control, especially fine motor gefieoh cliromasaime 4 Heses ,
' . ¢ Inherited in an autosomal recessive pattern
movements e There is up to 50% chance of passing |

e Defective copper metabolism results in damage to the liver,
brain, and other organs

e e i a. the faulty gene to each child of an affected parent
Slowness in initiation of movement and muscle weakness

erpe A . . . . .y . Signs and symptoms: == w7
Difficulty maintaining posture in a single position for a long time . 3k [ 2so% @ so% =
. . . . . ¢ Uncontrolled movements | E“,‘E"?:’EE?E : f,‘",lfmﬁ:%ln; ‘ Accumulation of
Mask-like facial expression, dull eyes, slow changes in facial s Erviotonaliandicoasitienehms - 4 ¥ copper damages =T -
eXpreSSion e Difficulty with speech and swallowing = ~Ph ot

Hepatomegaly

Inflanmetation)

scarring (cirfnsois)
—gruntal

Difficulty swallowing, slow and difficult speech, monotone voice
(loss of pitch variation)
Short-stepped gait with poor balance, leading to difficulty or

{\7\\0 Matram petxoniomegn
4 ane Inventny.

Tremor and dystonia

. . . . e Tremoy =
slowness in walking (Bradykinesia) - tossdtecton
. e e g . . . ‘ andiirelazivanices Central nervous system
Increased muscle tone causing rigidity of the limbs, with uniform @7 ,, /\ LoD Dysathia Gured
. . e |nherited di d d a2 o /L > £ N = pnformpnance speech.)
resistance throughout the range of motion (Cogwheel M Botsn e \[v) ) Z ¢ S Dystonis (revanis)
involuntary jerking or writhing / $L7 _sone c/i SR
phenomenon) movements \ | ,/ Kayser-Fleischer ring e Z;)r:::tlzf‘rqusc
Forward-leaning posture due to anterior displacement of the * Signs and Symptoms:

e Tremor and dystonia \

2am, > =» e Tremor and dystonia
center of graVity e Liver dyfunction and jaundice 3 —&P el
Tremor at rest (static tremor), usually in the hands, which worsens SHE0gnitive ahd poyhidticsymprons
with initiation of movement
Fatigue, emotional instability, anxiety, fearfulness, sadness, or
stress
Autonomic nervous system dysfunction: excessive sweating,
incomplete urination and defecation, numbness, dizziness, and
flushing sensations




Disorders of the Nervous System (part 2)

Cerebellar Dysfunction

Causes

e Tumors such as Astrocytoma
e Multiple sclerosis affecting the cerebellum

e |nfections

Damage to the cerebellum impairs balance
and coordination.

2~
&

PleleeAGIFicom

Symptoms

Ataxia: Unsteady, uncoordinated
. movements

v Ataxia: Unsteady, uncordinated movements

v~ Cerebellar ataxia: Specific to damage to the cerebellum;
clumsy, uncoordinated movements

v Intention tremor: Tremor that worsens as a person

attempts to move their limb closer to a target
v~ Dysmetria: Inability to judge distance or scale
v Dysarthria: Slurred, slow, or scanning speech

v Nystagmus: Involuntary jerking movements in
the patellar tendon often seen during a knee reflex

test, due to the leg swinging back and forth multi-
Pendular knee reflex: Slow, pendular

movement in the patellar tendon
often seen during a knee reflex test,
due to the leg swinging back and forth

miiltinle +i

ple times




Disorders of the Nervous System (part 2)

L ower Motor Neuron Lesions

Causes

e Damage to Motor nuclei in the brainstem

e Damage to Anterior horn cell in the spinal cord

Damage to Anterior horn cell in the spinal cord or Motor |
nuclei in the brainstem leads to:

v Bulbar palsy
v Paralytic poliomyelitis
v Amyotrophic lateral sclerosis (ALS)

Atrophied
7 muscles

—

« Motor§”

Muscle g4 7
N
movilg ~ .~ \\

Atrophied
muscles

Weakness

Loss of A5 .

refiexes —{ y & ) Flaccid, wasted
/ left leg

Flaccid, /N

wasted '

Bulbar palsy Paralytic poliomyelitis Amyotrophic lateral sclerosis (ALS)



Disorders of the Nervous System (part 2)

Neuromuscular Junction Disorders

Causes Clostridium

botulinum

e Impaired release of Ach from the motor neuron to the muscle

 Botulism caused by eating Clostridium botulinum in |

contaminated food ImpaairedACh

@*

= — —

N
4

Effects | W\J e

******* B e — - T B e “{_, a:Fo ‘ l '
e Muscle becomes weak or paralyzed without loss of sensation s w\Q\v,«\ ,,_9_’ aje.) oVl l@ lif“ L“‘ e ‘ ol s

! - s e — Disruption
» Drooping eyelids & double vision i
* Hoarse voice, weak, slurred speech | . 2
Adult botulism Infant botulism
» Difficulty swallowing; excessive saliva production
* Respiratory problems; difficulty breathing; shortnessefbreath Drooping ~ Slurred Weakery o= 8
‘ eye'lds Speech ° /\/‘ Weak cry

~or even respiratory failure in severe cases

K 5 sgar«_ﬁgoip

Weak
muscle

% < ] " Hearse
~ » Flaccid paralysis: muscle weakness due to body’s inability | voice /V
contractions

to contract muscles [

Weakened contractions
Motor neuron

Motor neuron
_ Impaired release of Ach

Preserved

foods linked
to Botulism

> Ach not binding to receptors

»Gwo @ o'ooq_ oy-.».auo.

——— e ———

Preserved foods linked to Botullsm |




Disorders of the Nervous System (part 2)

Myasthenia Gravis

Causes “

e Antibodies block the motor neuron from stimulating the muscle ‘

» Autoantibodies against Ach receptors on the neuromuscular junction |

Darnage to Ant' of| the motor neuron from stimulating the muscle

e Drooping yelids

|Weak response

e Muscle weakness worsens after activity and improves after rest,
especially muscles used often like those controlling the eyelids, eye
movement, chewing, speaking, or swallowing

PN
Motor neuron

Effects

e Drooping eyelids

e Muscle weakness worsens after activity and improves after rest
especially muscles used often like those controlling the eyelids, eye
movement, chewing, speaking, or swallowing

e Blurred or double vision
e Weakness of facial muscles, difficulty managing expressions

e Difficulty swallowing, choking or drooling due to weakness of tongue
and throat muscles

® Shortness of breath in severe cases




Disorders of the Nervous System (part 2)

Muscle Disorders

v~ Progressive muscle weakness affecting both sides of the body Polymyositis and Dermatomyositis

v Absent or reduced deep tendon reflexes (Fasciculation)

v~ Proximal muscle (near the trunk) cause involvement Polymyositis Dermatomyositis

« Antisynthetase syndrome | ¢ Skin involvement:

v’ Legal diagnostic at DTR and reduced or absent Dep tendon reflexes

» Fever » Helitrope rash (purple eyelid

discoloration

Duchenne Muscular Dystrophy " hatee

« Muscle inflammation * Gottron's papules

0-2 3-5 6-10 12-15 12-15 (mYOPathY) e Shawl sign (rash
Infancy —— Early onset — Onset of difficulty — Proximal muscle . .
walking predominance V sign
1,0

1d1 Realsted o Inflamed muscle (myopathy)
studor nelsisds

fEflamad . Proxm;.al muscle
muscles predominance

@ [infancy & ¢ Gowér's.maneveur > Ventilatory assistance

* Calf enlargement {7

=y « Diagnostic criteria:
e
J i T uscle biopsy
\ muscle | « Elevated CK

Infancy: Gowers’  Difficulty Wheelchair dependence
maneuver walking i
e Calf enlargement :

(Pseudohypertrophy) e 0

Heliotrope rash ~ Gottron’s papules

Duchenne Muscular Dystrophy Polymyositis and Dermatomyositis
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